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This study aims to assess whether participation as a supportive volunteer in equestrian therapy (ET) sessions influences par-
ticipants’ physiological health-related parameters, including physical activity and sleep. Physical activity, measured in steps, and
hours of sleep were measured in 10 subjects who participated regularly as volunteers in ET sessions using a triaxial accelerometer
which continuously recorded their activity for 30 days. On the one hand, the subjects showed higher physical activity levels on
days when they volunteered in ET sessions versus the days they did not. A significant difference and large effect magnitude were
found. On the other hand, on the days they attended ET, they slept an average of 30 minutes more, with significant differences and
amoderate effect. Thus, participation as a volunteer in ET sessions seems to have a positive influence on physical activity and sleep

time, so it should be recommended as an activity to promote healthy habits.

1. Introduction

Equestrian therapies (ETs) are a type of animal-assisted
therapy provided as a complementary activity to traditional
therapies in the rehabilitation of a wide range of physical and
mental disorders [1]. Usually, ET has focused on neuro-
muscular problems [2] and emotional and behavioural
disorders [3], but these practices are becoming increasingly
popular leading to research in a wide range of fields [4].
Interventions with horses require different partners in ad-
dition to the therapist; this is the reason why most equestrian
centres practising therapeutic or adapted riding rely on
volunteers. As horseback riding and other activities with
horses are inherently dangerous, it is essential to ensure
participants’ safety, so these activities are usually supported
by several volunteers [5, 6]. Volunteers usually include (1)
the horse handler also called leader; (2) the volunteer who
controls the horse from the ground, usually in a short line in

front of the horse; and (3) the side handlers or assistants,
who ensure the rider’s safety, providing verbal instructions,
rules, and positions of the different therapeutic exercises for
the therapeutic activities prescribed by the specialist [7, 8].

Following an extensive bibliographical search, few
studies have been found concerning volunteering in
equestrian therapy (ET). In general, many volunteers take up
these activities for the natural setting because they are
attracted by the horses or motivated by altruism [9-11]. One
of these studies indicated benefits for the volunteers’ health
and well-being who selflessly participated in attending
therapeutic riding sessions. However, one study warns of
vicarious posttraumatic stress when volunteering with users
with PTSD [12]. Another aspect that should be emphasised is
the volunteers’ relationship with horses. Contact with ani-
mals has beneficial effects on the well-being and din personal
development as well as on physical and psychological health.
Because humans possess an innate emotional motivation
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towards other living beings, this effect is called “biophilia”
[13] and [14]. Thus, riding and handling horses seem to have
an added motivational value per se that other human ac-
tivities do not have. Moreover, biophilia may increase hu-
man well-being and mental health [15]. Some studies have
suggested that social interaction with other higher mammals
triggers biochemical reactions, including hormones and
neurotransmitters that mediate patterns of social behaviour.
These interactions are based, in some way, on emotional
behaviour patterns, thus producing a response in some
hormones, such as cortisol, the stress hormone, and oxy-
tocin, related to attachment and trust in relationships
[16-23].

Another important aspect of ET volunteering is the
physical effort required. People who volunteer to accompany
users during therapy must walk with the horse for
30-60 minutes. Thus, many of those who participated in
more than one session performed, at least, two hours of
continuous exercise. Continuing with physical exercise,
some of the benefits reported are better physical condition,
meeting new people, and reducing stress levels [24]. In other
cases, a significant increase in maintained calorie use after
two years of participating in volunteer programmes has been
reported [25]. This is relevant as previous studies have
shown that, on average, women have lower mean activity
levels than men [26]. As for this last idea for many years,
there has been speculation about the relation between
physical exercise and sleep. It is hypothesised that an in-
creased rate of exercise may have beneficial effects on sleep
in terms of duration and quality [27]. Nevertheless, it seems
that there is enough scientific evidence for some medical
societies to consider physical exercise as a non-
pharmacological therapeutic option for sleep disorders [28].

To date, few studies have objectively studied the physical
activity level of volunteers in ET sessions and, to our best
knowledge, in terms of sleep quality. Therefore, this paper
aims to objectively evaluate the amount of physical exercise
performed by female volunteers in ET sessions and test
whether the increased activity affects their sleep time.

2. Materials and Methods

2.1. Design and Variables. This work is based on an intra-
subject design that records the behaviour of each individual
and assesses the eflicacy of the intervention compared to
successive phases, as repeated measurements of the de-
pendent variable are taken in and out of the adapted riding
session [29]. The independent variable is participation in the
ET'sessions, and the dependent variables are a set of variables
assessed using the accelerometer, including the amount of
daily exercise performed, measured in steps, and the daily
sleep total in minutes, the time spent in light sleep and that
spent in profound sleep.

2.2. Participants. A convenience sample consisted of ten
female volunteers collaborating in the ET sessions during the
period that the research was performed. Some of the vol-
unteers were students, and others had different labour

Evidence-Based Complementary and Alternative Medicine

occupations. They were from 20 to 50 years old, with a mean
age of 30 years. They volunteered regularly, assisting to
therapies, on average, two days a week, and on each occa-
sion, they participated, on average, in a two-hour long
sessions each day.

2.3. Instruments. An ADXL362 accelerometer integrated
into a wristband, commercially called Xiaomi Mi Band 1,
was used for the evaluation of physical activity and sleep
cycles. This accelerometer is manufactured by Analog De-
vices Inc. and has the highest standards of reliability, fol-
lowing the ISO 9000 and QS 9000 standards, and the
TS16949 procedures [30]. Data concerning reliability and
validity point to acceptable indicators, with an accuracy of
96.6 and a precision, through the coefficient of variability, of
5.58% [31]. Furthermore, the step-counting results indicated
a high correlation in steps/day between the reference,
actigraphy accelerometer, and Mi Band 1 (r=0.97, p <0.001)
[32]. Xiaomi Mi Band provided valid step count measure-
ments in the free-living conditions. Data were extracted
using the Mi Fit application version 1.5.453.

Although the device allows calories consumption esti-
mations and distances travelled, the most reliable parameter
was to measure the steps or the untransformed points of
activity. In addition to the wakefulness and sleep times, the
device offers 2 modes of sleep: one for light sleep and other
for deep sleep, estimated by the amount of activity during
sleep. However, the practice recommendations suggest that
only wakefulness and sleep times should be considered since
the sleep phases should be studied using polysomnography
(PSG). These indicators have been kept covering a possible
interest indirectly related to the quality of sleep.

2.4. Procedure and Ethics. Before the sessions, participants
were administered the Pittsburgh Sleep Quality Index
questionnaire [33] to determine whether they had any sleep
disorders or irregular sleep habits that could interfere with
the study, daily activity logs, and informed consent forms.

Volunteers wore the activity wristbands continuously for
a month (30 days of activity and sleep periods). Volunteers,
on average, participated in 2 daily ET sessions per week, so
activity logs included both days with and without sessions.
Each session had a duration of 60minutes, including
preparation, riding, and postriding activities. Participants
were asked to follow their daily routines in terms of physical
activity and to indicate whether, during the enrolment
period, any exceptional incidents had occurred that would
have meant abandoning the usual exercise routine, either
due to excess or deficit.

Data collection was carried out at a riding centre in
Salamanca (Spain), during the sessions carried out for an
association aimed to provide ET for children with neuro-
developmental disorders, between 3 and 12 years of age.
Three gelding horses aged 9, 11, and 15years, trained by
monitors from the Royal Spanish Equestrian Federation,
were used to work with the therapists and the volunteers.
These therapies were carried out in a 50m by 30m silica sand
arena in the open air.
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This research is part of a larger study approved by the
Biosafety and Bioethics Committee of the University of
Extremadura (Spain) with the approval code 77/2015.

2.5. Data Analysis. Given the quantitative nature of the data,
a t test for independent samples was used to study data from
the subject set and descriptive statistics as well as a non-
parametric hypothesis test (Mann-Whitney U test) to ex-
amine each subject’s case, as the data sets for the
intervention phases were very short. In addition, effect size
indicators (Cohen’s d) are provided for the scores on the days
volunteers attended the sessions (ET) and the scores on the
days they did not attend the therapies. Values below 0.2 are
considered to indicate a small effect size, 0.5 of medium
magnitude, and 0.8 indicates a high effect size: small=0.2,
medium = 0.5, and large = 0.8 [34]. The free software from
Psychometrica-Institut fiir psychologische Diagnostik k was
used to calculate these indices [35].

3. Results

3.1. Results of the Whole Set of Volunteers. As presented in
Table 1, participants covered an average of 11823 steps on
the days they did not volunteer and 16469 steps when they
had ET sessions, which means making 4646 additional steps.
This difference is statistically significant (p <.000), and the
magnitude of the effect is large (d=0.906). The total sleep
time increased an average of 30 minutes on therapy days, a
statistically significant increase (p =0.008) with a moderate
effect (d=0.363). No significant differences were found in
time spent in deep or light sleep.

Table 2 presents the results of the correlation analyses
between the amount of activity performed and sleep time,
regardless of whether the subjects participated as volunteers
in the ET sessions. The correlation between the number of
steps and minutes of sleep is very low and not significant
(r=-0.069; p=.259). However, a significant relationship is
observed between the activity level of the subjects and the
amount of deep sleep (r=-0.170; p=.005%).

4. Results for Individual Participants

While Table 3 displays descriptive and contrast statistics,
Figure 1 shows the difference between physical activity and
Figure 2 the difference between sleep before and after the ET
sessions for each subject. As shown in Figures 1 and 2, except
for participant 6, all the subjects were more active on the ET
session days. One explanation is that subject 6 had a very
high baseline score, which would indicate that she exercises
regularly, so the therapy days did not make any additional
contribution to the mean. In 7 subjects, the difference was
significant and the effect size was large (d>0.8).

In terms of sleeping time, 6 participants slept more on the
days they attended the ET sessions. However, volunteer 8
obtained the same values in both situations; 3 of the subjects
did not experience any gain, but the magnitude of the dif-
ference was smaller than that obtained by the subjects who did
increase their sleeping time. Thus, 8 of the participants had
more deep sleep time on ET session days, so they got a better

quality of sleep or, at least, sleep time with less motor activity.
Only subjects 2 and 9 had shorter deep sleep times on vol-
unteer days. As for light sleep time, only 4 subjects increased
their duration with increased motor activity, while in only 1 of
them (volunteer 2), this increase was not accompanied by an
increase in deep sleep. In general, when there was an increase
in total sleep time, it tended to be with less motor activity.

5. Discussion

The results obtained indicate that participation in the ET
sessions as a volunteer increases the average daily activity of the
participants significantly. This increase in physical activity
occurs even considering that the volunteer group consisted
mainly of young women with a high baseline activity level, with
an average of approximately 11823 steps walked. The baseline
daily activity level of the volunteers is in the high range of
activity compared to the data provided by other studies which
point to average figures of 5117 steps per day in the USA, 9695
steps per day in Australia, 9650 steps in Switzerland, and 7168
steps in Japan [26]. It is important to note that a person is
considered sedentary when he did not reach 5000 steps per day,
and some of the participants had records close to this value at
the start of the study. However, participation in the ET sessions
meant that in all cases, participants exceeded 7500 steps per day
on ET days [36, 37]. These results indicate that participating as a
volunteer in therapeutic ET sessions involved a physical effort
that helps to comply with the minimum daily activity re-
quirements recommended by international agencies [37].

Regarding sleep, the results have shown a significant
prolongation of sleeping time in the nights following vol-
unteering. The average amount of sleep was 30 minutes
longer on ET days. This study shows that participants slept
an average of 7 hours and 32 minutes on ordinary days and
8hours on ET days. One possible explanation is the bene-
ficial physiological effect on sleep time, supported by a
tendency for more restful sleep time, as lower levels of
physical activity were recorded.

Previous studies, both self-reporting [38] and those using
objective measurements [39], have shown that there is a
moderate relation between physical activity and sleep. The
effect of both acute exercise (as is the case in our study) and
regular exercise on different sleep parameters has also been
shown in these studies. Thus, gender, age, physical condition,
the duration of the exercise, pre-exercise sleep time after
exercise, and other variables may modify the effects on sleep
[40]. However, in our study, we have found no significant
correlation between the amount of exercise on any day and the
hours of sleep on that same day. This could be due to several
reasons: (1) our participants were active women, so any effect
of the increased physical activity level could be attenuated
since their base levels are already beyond the 7500 steps and (2)
the relationship between physical activity and sleep is not so
immediate as one might suppose, so moderate physical activity
should be practised continuously over several weeks to in-
fluence sleep patterns [41]. Although it has not been possible to
confirm a significant relationship between the physical activity
level and sleeping time, our results show a moderate increase
in sleep time on the days that the subjects participated as
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TaBLE 1: Descriptive and contrast statistics for all the subjects.

Variable Nonparticipation in equestrian therapies Participation in equestrian therapies t p* db

Activity (steps) 11823.78 £ 6369.52 16469.99 + 4587.54 6.71 .000"* 0.906

Total sleep 452.34+86.78 483.30 + 80.97 2.68 .008** 0.363

Deep sleep 196.04 + 87.35 209.37 £ 86.46 1.13 .258 0.153

Light sleep 260.64 +102.43 276.79 £ 87.62 1.20 228 0.163

2p (level of statistical significance: *p < 0.05, **p < 0.01). ®Cohen’s d: small effect 0.2-0.49, medium effect 0.5-0.79, and large effect >0.8.

TaBLE 2: Pearson’s correlation coefficients and levels of significance between physical activity and sleep.

Activity (steps) Total sleep Deep sleep Light sleep
Activity (steps) r? 1 —-.069 -.170 .094
Y istep " (:259) (.005**) (122)
Total slee r 1 373 .536
P (p) (.000**) (.000**)
Deep slee ’ 1 540
p sleep (p) (.000"")
r 1
Light slee
grTeep ()
*Pearson’s correlation coefficients. ’p (level of statistical significance: *p < 0.05, **p < 0.01).
TaBLE 3: Descriptive and contrast statistics.
Subject Age . Nonparticipation in Equestrian  Participation in Equestrian ~ Mann-Whitney U a b
Variable . . Z p d
(years) Therapies Therapies test
Activity 2960 + 1297.04 6760 +1786.2 6.0 -3.760 .000"" 2.020
;52:2 503.57 £ 50.85 516.75 £ 59.62 67.00 -0.478 .633 0.180
122 ISDIZ:II; 271.42 +59.84 306.12 +70.34 56.50 ~1.036 300 0.400
Light
sleep 239.57 +£62.83 210.37 £45.15 55.00 -1.110 .265 0.439
Activity 16592.1 +£5220.8 19826.5 + 1346.5 18 -1.095 .273 0.458
’sli(;:;j 436.21 +60.32 437.33 +44.29 28 -0.048 .962 0.019
220 ?1::5 235.26 +55.05 220 +31.19 20 ~0.813 416 0.336
Efege}‘; 199.73 + 63.45 217.33 +41.78 235 -0478 632 0.196
Activity 5034.88 +1325.85 8751 +626.16 0.0 -3.162 .002"" 1.450
;Iizte;g 443.5+28.77 482.25+56.06 26 —-1.446 .148 0.557
330 ls)l::g 280 +50.33 310.25 + 34.63 32 ~1.051 293 0.398
Isilg(i;[ 162.83 +39.63 172 +£27.36 37.5 —-0.690 .490 0.258
Activity 17587.76 + 6446.9 17317.66 + 4549 55 -0.467 .641 0.177
’Slizt:; 408.68 +115.68 406.66 + 125.46 60 -0.336  .737 0.127
448 Is)lZeeg 250.36 £98.81 256.16 +98.11 66 0.000 1.000 0.000
Light 171.95 + 68.85 170 +98.89 62.5 ~0.196 845 0.074

sleep
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TasLE 3: Continued.
Subject Age Variable Nonparticipation in Equestrian  Participation 1nAEquestr1an Mann-Whitney U 7 5 &
(years) Therapies Therapies test
Activity 12804.16 + 4450.4 18570.0 + 4629.81 4 ~2517 .012** 0.957
32:;1 395.88+84.17 548.62 + 84.72 17 ~3.487 .000* 1.527
224 3::5 186.96 + 48.80 248.75+ 54.63 37.50 ~2.626 .009%* 1.027
Light -
dleep 208.52 +59.00 299.87+97.73 4.0 ~2.437 015 0.936
Activity 16345 + 6739.34 19237.66 + 360.69 18.0 ~1.095 273 0.388
;rl‘;te‘i)l 445.8+107.12 487.66 + 46.52 19.0 -1.004 315 0.355
644 ls)lzzg 70.15+27.11 84.31 + 56.58 30 0.000 1.000 0.000
Light
dleep 383.55+92.77 403.43+90.86 26 ~0365 715 0.127
Activity 10796.52 + 3391.1 18896.54 + 4020.1 10.00 —4151 .000"* 2.323
;flzz;l 512.50 + 100.13 501.08 + 92.41 100.50 ~0319 750 0.116
723 ls)l:pp 210.6 +70.38 215.5 + 77.43 100.50 ~0319 750 0.116
Light
dleep 301.82 + 56.84 285.63 + 69.66 89.50 ~0.786 432 0.290
Activity 11766.87 + 3681.5 15514.50 + 3537.2 34.00 ~2.424 015 1.080
STl‘;SE 467.46 +96.94 467.00 + 88.44 71.50 ~0.194 846 0.077
823 BZ:S 158.33 +31.98 193.30 + 80.08 59.50 ~0.860 390 0.349
Light
dleep 309.13 +71.24 283.70 +49.68 56.00 ~1.054 292 0431
Activity 13875.16 + 6079.2 19839.75 + 1657.5 32.00 ~2.785 .005** 1.101
322)1 457.28 +79.94 436.62+57.76 78.50 ~0.903 366 0311
921 ISDIZZE 139.37 + 49.08 127.12 +23.89 85.50 ~0.457 648 0.151
Is“lleg:‘; 322.91 + 66.06 319.00 + 66 93.5 ~0273 785 0.092
Activity 8201.64 +3115.52 15169.36 + 3393.3 11.00 ~3.613 .000"* 2.092
32:;1 481.42 +45.08 498.27 +36.76 52.50 ~1342 180 0.557
1024 g::g 130.78 +70.03 157.63 + 43.76 44.00 ~1.807 071 0.775
Light
dleep 372.64+112.44 340.63 +40.71 70.00 ~0.383 702 0.153

*p (level of statistical significance: p <0.05, *“p <0.01). YCohen’s d: small effect 0.2-0.49, medium effect 0.5-0.79, and large effect >0.8.

volunteers in the ET sessions. It is possible that a small effect,
though not a statistically significant one, could be explained
by the practice of physical activity which was the object of our
study. Hence, this fact must be analysed under two specific
circumstances that form part of volunteering in ET sessions:
(1) the solidarity that comes with volunteering has positive
effects on some physical and psychological variables, con-
tributing to reducing stress levels and promoting physical
health [42-45], as those who show concern for others and
perform caring acts may be able to sleep better [46] and (2)
the contact with animals can also provide a sense of well-
being [47] that helps to reduce stress [18-20], favours quality
of sleep [48], and improve physical and mental health 16, 17].

This work has several limitations. The study design, with
no controls, and a small sample was chosen for convenience
which only includes women making it not possible to gen-
eralise the results. The use of actigraphy is indicated to assess
sleep time, but it does not allow to know other parameters
related to sleep quality, for which polysomnography tech-
niques would have been necessary. For this reason, measures
of deep sleep and light sleep were not considered, as actigraphy
only focuses on movement, and it would be required to
measure breathing, brain waves, or eye movements. The use of
subjective means of acquiring data may have yielded inter-
esting information on the beneficial effects of ET on partici-
pants’ sleep quality and general well-being, so future research
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Figure 1: Differences in activity measured in steps before and after the intervention (equestrian therapy).
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could include a qualitative approach. Therefore, these data
should be taken as preliminary results, and further studies are
needed to confirm our findings, using larger samples including
both sexes and research designs that allow generalization.

6. Conclusions

This work provides preliminary evidence that volunteering
in ET sessions could have a positive influence on partici-
pants’ areas of the physical activity level and sleep and could
therefore be a well-being promoting activity.
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