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Abstract 
Background: Equine-assisted therapy may promote positive behaviour change in young 

people ‘at risk’. However, it is not always clear what therapeutic content is involved and if a 

trained therapist is included. The therapeutic effects of the key part of the ‘therapy’, the 

horse, are not understood. Objectives: To investigate the impact of an equine program 

without a therapist on attention and behavioural outcomes of young people ‘at risk’. Design: 

A within subjects pre-post design. A small sample also completed a control period. 

Setting/Location: A small riding centre in a rural area of outer Brisbane, Australia. 

Subjects: 12 – 17-year-olds (N = 50; 20 girls; mean age 13.88), attending non-traditional 

flexischool. Intervention: A 5 week-program of 2-hour long sessions of equine activities that 

did not include a trained therapist or specific therapeutic content. Outcome Measures: 

Teacher-report measures of externalising and internalising behaviour were reported before 

and after the program through the Behavioural Rating Inventory of Executive Function 

(BRIEF) and the Strength and Difficulties Questionnaire (SDQ). Results: A paired samples t-

test resulted in the statistically significant reduction of the BRIEF Global Executive Score 

between pre and post participation in the equine program (mean difference= -5.89), t(36)= -

3.377, p=.002; and the SDQ Hyperactivity score (mean difference= -.727), t(43)= -2.244, 

p=.030. Equine activities may reverse a trajectory of worsening problems. This may 

especially affect symptoms related to ADHD. Conclusion: Equine programs may offer an 

alternative method to reduce poor behaviour and improve attention in young people. Benefits 

in attention may occur even without specific therapeutic content or therapist involvement. It 

is proposed that some of these benefits come directly from the horse and the interactions with 

the horse, others are contextual.   
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The horse as a therapist: effects of an equine program without ‘therapy’ on the 

attention and behaviour of youth disengaged from traditional school 

EFP is the use of a horse by a mental health practitioner in a therapeutic process.1,2 

Authors Own3 and Wilkie et al.4 clarified the variety of equine therapies, including: equine-

facilitated psychotherapy (EFP), equine-assisted learning, hippotherapy and therapeutic 

riding. Each of these interventions pursue different outcomes and have different processes 

and principles. For example, EFP often utilises metaphor, an approach being standardised by 

the US-based Equine Assisted Growth and Learning Association.5,6 Evidence for positive 

behavioural outcomes of EFP with young people is growing but limited.3,7 A recent meta-

analysis included five studies and found a medium effect size for the impact of EFP on the 

function of young people characterised as at risk.4 Similarly, a recent systematic review found 

all studies identified social and behavioural outcomes for participants, regardless of the type 

of equine program or the professionals who were involved.3 A number of studies have 

reported that equine programs can contribute to reductions in hyperactivity, inattention and 

distractibility, and improved self-regulation.8-16   

The psychological benefits of horses may occur for several reasons and three rival 

hypothesis have been proposed: (H1) therapeutic benefits are unrelated to the horse, (H2) the 

horse provides a positive context for the benefits to occur, and (H3) the horse itself has 

specific therapeutic qualities.3 Although these have not been specifically tested, most 

subsequent research supports H2. In two studies Martin et al.17,18 worked with riders with 

disabilities to explore potential mechanisms of change. They report the therapeutic landscape 

and skills learned are the mechanisms behind changes in non-physical health. Lentini & 

Knox16 reviewed the literature and found several reasons for positive effects that also support 

H2 including modelling, boundaries, promotion of social skills and a relaxing environment.  
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Interestingly, the effect of the horse (H3), obviously vital to these therapies, is 

unknown. Lentini & Knox16 reported reasons that could be directly related to the horse, 

including immediacy of responses, active participation and attachment with the horse. In 

addition, an emotional transfer hypothesis has been proposed whereby the human and horse 

‘couple’ and coordinate their emotions. Although the authors of this study admit there is little 

support in the current literature for this theory.19 

EFP without a therapist 

There is one, limited, line of research that may provide insight to the opposing 

theories of H1 and H3. Equine programs may have benefits without including trained 

therapists; this notion has several advantages. For example, costs can be reduced; a trained 

therapist is not always available; and the stigma of and resistance to therapy can be avoided, 

providing an important opportunity to engage those who would not otherwise attend therapy.3 

Theoretically, investigating the effects of equine programs where the specific therapeutic 

content has been removed will help examine the strength of H1 and H3.  

Only few studies exist that have examined equine programs that specifically do not 

use a therapist. A recent qualitative study reported increases in social connection and positive 

attachment, due to a strong desire for connection with the horse, and a positive environment 

within which the program took place.20 Increased confidence in at-risk youth was reported in 

a recent qualitative study.21 Burgon22 found that a therapeutic horsemanship program not 

involving a therapist increased self-esteem, self-confidence and empathy. Hemingway et al.23 

completed a qualitative study with young offenders in prison. Particiants felt less aggressive 

and more confident and this was supported by interviews with prison guards. Saggers and 

Strachan24 found at-risk students taking part in an 8-week program reported increases in 

resilience in post-program interviews. However, more empirical research is needed25 to 

support and explain the largely qualitative findings in these studies, and to allow us to explore 
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the actual effects of the horse on therapeutic outcomes of EFP, and therefore compare 

between H1 and H3.  

Current Study 

The current study builds on previous work on the behavioural outcomes of young 

people who have disengaged from traditional school,20,22,23,24 by empirically investigating the 

impact of an equine program without a therapist. Research in this field is necessary to help 

overcome pervasive beliefs in traditional practices that prevent professional uptake of 

effective alternative programs.29,30 If equine programs without a therapist are proved to be 

effective, a normally expensive therapy unavailable to most may become more affordable, 

and more accessible to those who would benefit. It will also provide us insight as to the 

mechanisms of benefit from EFP and the effects of the horse on those benefits. 

Method 
The current approach deviates from most methodologies8-16 in the field by running an 

equine program without specific therapeutic content. It also employs quantitative measures, 

where past research into equine programs without therapist involvement have used qualitative 

approaches20-25. This allows us to quantify the effects of the horse on the outcome without 

added noise of included therapies or therapists. There are several hypotheses about why EFP 

may promote positive outcomes3, and although there may not be one universal correct answer 

as to which is correct, the current design allows us to start distinguishing which hypothesis 

accounts for which outcomes. 

A within subjects pre-post design was employed with data collected at T1, within two 

weeks before the intervention, and T2, within two weeks following the intervention. On a 

smaller sample (n=9) data were collected 6 weeks prior to the start of the program, allowing 

participants to act as their own controls (T0 – T1 – T2) in a single-case design. Results from 

this sample are reported separately from the main studyi. 



EQUINE ACTIVITY AND THE BEHAVIOUR OF AT-RISK YOUTH  5 
 

 
 

Participants 

A group of young people attending an alternative school in the outer Brisbane and 

Logan suburbs of Queensland, Australia completed the equine program as part of their 

educational experience. The school was located in a socioeconomically disadvantaged area 

with lower than average income, school attendance, and educational attainment scores than 

those found in the rest of Australia and Queensland. The areas were also characterised by 

high levels of school absence, frequent use of school disciplinary tools and high rates of 

unemployment. The students included in the current study did not attend mainstream school 

due to suspension or expulsion, behavioural difficulties or mood disturbances. Specific 

diagnoses were not available. The alternative (flexi) school they attended was run by a 

charity and was not part of the national education service. The classes were mobile, and the 

itinerary changed daily. Students were collected from their homes by the teacher in their class 

bus and taken to the chosen location for the morning. Whenever possible, they gathered in 

public spaces, such as local parks, libraries and community centres. The teacher then dropped 

of students at home at the end of the day.  

Not surprisingly, the attrition rate was high, with 28 students dropping out prior to the 

1st week of program and 11 during and after completion. Reasons included disciplinary 

action, re-location or unexplained lack of attendance. The program continued over two school 

years until fifty young people had completed (20 girls, 29 boys and 1 gender not nominated). 

The mean age at T1 was 13.88 years with a range of 12-17 years.  

Data Collection and Measures 

Informed consent was gained from the young people and their parents/carers and 

ethical approval to conduct this research was provided by the Griffith University Human 

Research Ethics Committee (GU Ref No: 2010/588).  
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For all data collection periods researchers visited the students’ flexi-school for the day 

to collect data. All measures described are teacher report scales; together taking about 15 – 20 

minutes to complete. 

Behavioural Rating Inventory of Executive Function (BRIEF) 

Behavioural difficulties were measured via the Behavioural Rating Inventory of 

Executive Function (BRIEF).31 The teacher report BRIEF and its subscales have high internal 

consistency and test-retest scores (α's = .97-.99; rs =.64-.84). The BRIEF provides an overall 

Global Executive Composite (GEC) score as well as two major indexes of Behavioural 

Regulation and Metacognition. Behavioural regulation is comprised of the sub-scales Inhibit, 

Shift, and Emotional Control. Metacognition includes the sub-scales Initiate, Working 

Memory, Plan/Organize, Organization of Materials and Monitor. Items on the BRIEF 

describe behaviours which teachers mark as being displayed ‘never, ‘sometimes’, or ‘often’. 

A high score indicates poorer outcomes. High scores in each scale has varying implications. 

For example, problems with behavioural inhibition and working memory contribute to, or 

describe aspects of, an ADHD diagnosis, as well as other difficulties.31  

Strength and Difficulties Questionnaire (SDQ) 

The SDQ is described as a brief behavioural screening questionnaire.32 It is comprised 

of 25 items which explore positive and negative attributes of youth. Items are scored on a 3-

point scale of ‘not true’, ‘somewhat true’ and ‘certainly true’. The SDQ is divided into five 

subsections of Conduct Problems, Hyperactivity-inattention, Emotional Symptoms, Peer 

Problems and Pro-social Behaviour each including five items. All of these, excluding Pro-

social Behaviour, are totalled to make a Total Difficulties score. Furthermore, Conduct 

Problems and Hyperactivity-inattention provide an Externalising score and Emotional 

Symptoms and Peer Problems create an Internalising score. A higher score reflects higher 

levels of the scale. For teacher report, Cronbach’s alpha for the SDQ and its subscales ranged 
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from .79-.88; apart from Peer Problems which showed .55-.73. Test-retest reliability ranged 

from .67-.87. 

Procedure 

Setting and Staff 

The equine program was delivered by Crowson Park RDA (Riding Develops 

Abilities) in a rural area of outer Brisbane, Australia. This centre is run entirely by volunteers. 

Volunteers hold Riding for the Disabled Association of Australia National Coaching 

Accreditation Scheme qualifications up to level 1. Volunteers are all horse handlers and 

instructors but are not trained in psychology, counselling or therapy. 

Horses are of a variety of breeds and varied from a very small pony to an Italian 

heavy draft horse and a large appaloosa. Horses all have their own personality but RDA 

horses are all trained to work with students with a physical disability so are all calm, 

approachable and used to working with children and inexperienced riders. 

Program 

The program ran for seven weeks and participants needed to attend at least 5 sessions 

(sessions were 2 hours long) to be included. Students attended in groups ranging from 4-10 

meaning that some students worked as a team with one horse and one volunteer. Students 

arrived by school bus at 10:00am and were introduced to the program by the head equine 

coach. The program did not contain any specific therapeutic content apart from any which 

may naturally occur in the presence of, or process of learning about, a horse. The program 

focussed on a basic introduction to the horse. On arrival the students cared for the horse and 

spent time just ‘being’ with the horse. Activities then included walking the horse and 

eventually, if the student was able, riding the horse. For a weekly activity list see Figure 1. 



EQUINE ACTIVITY AND THE BEHAVIOUR OF AT-RISK YOUTH  8 
 

 
 

Data Analysis 

Outliers were identified through a visual of boxplots and standard deviations from the 

mean score for specific items. To determine the impact of the outliers, the analysis was run 

with and without these scores. In general, removal of outliers either had no effect or a slightly 

reduced positive effect on the relevant scales; however, all remained statistically significant. 

In fact, removing only the outliers that would move scores in a positive direction still resulted 

in positive significant changes. Thus, even the most conservative approach would have 

resulted in positive change. The exception is the Emotional Control subscale of the BRIEF, 

where removing outliers would have resulted in significant positive changes to the outcome. 

It is possible these outliers could have represented legitimate variation across the students 

that might have been retained with a larger sample. Therefore, the data presented is the 

complete data set, with all outliers included.  

Normality was assessed by a combination of assessing Shapiro-Wilks test (where p< 

.05 was deemed non-normal distribution) and skewness and kurtosis. Paired sample t-tests 

were used to test for statistical significance between T1 and T2 in a before-after design, 

however where necessary the non-parametric test Wilcoxon signed rank was used.  

For the single-case design 9 students took part. A one-way repeated measures 

ANOVA with Bonferroni correction was used to test for statistical significance across T0, T1 

and T2. Where Mauchly's test of sphericity was not met (p<.05) epsilon (ε) was calculated 

according to Greenhouse and Geisser,33 and was used to correct the one-way repeated 

measures ANOVA. 

The BRIEF sub-scales of plan/organise, organisation of materials, metacognition and 

global Executive score could not be included due to missing data (teachers described some 

items as not applicable).  
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Results 
The results for the BRIEF are shown in Table 1.  

Insert Table 1 here 

The Emotional Control subscale was the only scale that did not meet criteria for 

normality. A Wilcoxon signed ranks test indicated that post-test Emotional Control scores 

were not statistically different from pre-test scores z= 469, p = 0.076). However, 25 scores 

moved in the positive direction compared to 12 in the negative and 13 staying the same. 

For the Inhibit sub-scale, the BRIEF recommends a cut-off criterion of a T-score of 

80 for detecting ADHD combined type (ADHD-C) and a criterion of a Working Memory T-

score of 75 for detecting ADHD inattentive type (ADHD-I). In the current sample, 21 of the 

50 young people scored above the cut-off point for ADHD-C at the start of the program but 

this decreased by 14% to 14 of 50 at the end of the program. For ADHD-I, 29 young people 

scored above the cut-off at the start of the program and this reduced by 12% to 23 of 50 at the 

end of the program. 

Table 2 indicates that although all SDQ scores improved from T1 to T2, only the 

Hyperactivity sub-scale was statistically significant.  

Insert Table 2 here 

For the small sub-sample who completed the measures at three points in time, the 

BRIEF scores showed a consistent pattern of a worsening scores during the control period 

followed by a positive change after the experimental period. This finding was true for all sub-

scales of the BRIEF except initiate which improved in both time-periods, suggesting that 

simply signing up for a study and engaging in self-report measures might have influenced this 

quality (see Table 3 and Figure 2).  

Insert Table 3 here 

Post hoc analysis with a Bonferroni adjustment were conducted for the significant 

findings on the sub-scales of Initiate and Working Memory. Scores on Initiate were trending 
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toward a statistically significantly decrease over from T0 (pre-control measures) to T2 (post-

intervention measures) (-6 (95% CI, -12.085 to .085), p = .053), but no change was found 

from T1 (pre-intervention measures) to T2 (post-intervention measures) (-3.75 (95% CI, -

9.914 to 2.414), p = .296), or from T0 to T1 (i.e., the control period) (-2.25 (95% CI, -8.414 

to 3.914), p = .873).  

The change in Working Memory was not statistically significant from T0 to T2 (post-

intervention) (-7.5 (95% CI, -17.856 to 2.856), p = .174), or from T0 to T1 (control period) 

(2.375 (95% CI, -2.532 to 7.282), p = .522). However, a statistically significant decrease in 

working memory problems was found during the intervention period from T1 to T2 (-9.875 

(95% CI, -19.684 to -.066), p < .05).  

For the SDQ single-case design Emotional Difficulties showed significant results, 

however Conduct Problems and Hyperactivity showed the same pattern as the majority of the 

BRIEF sub-scales of worsening in control period and improving in the experimental (see 

Table 4 and Figure 3).  

Insert Table 4 here 

Post hoc analysis with a Bonferroni adjustment were conducted for the significant 

finding on Emotional Difficulties. Scores on Emotional Difficulties revealed a trend towards a 

significant increase from T0 to T2 (1.111 (95% CI, -.062 to 2.284), p = .064), but no 

statistically significant change in either direction during the intervention period from T1 to 

T2 (.556 (95% CI, -.581 to 1.692), p = .536), or from T0 to T1 (i.e., the control period) (.556 

(95% CI, -.331 to 1.442), p = .286). This indicates a gradual increase in emotional difficulties 

over both periods.  
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Discussion 
This study investigated the impact of an equine program on the behaviour of young 

people who had disengaged from traditional school. The pattern of results suggests equine 

programs may, without professional or structured therapeutic input, decrease behavioural 

problems for these young people. This suggests the horse may have direct, specific 

therapeutic effects, in young people’s attention and aspects of executive function. Supporting 

H3. It therefore rejects H1, which states the horse accounts for none of the therapeutic 

benefits of EFP. 

Effect on behaviour and attention 

All subscales on the BRIEF showed significant positive changes by the end of the 

program indicating an overall improvement in behaviour and executive function. The 

hyperactivity sub-scale of the SDQ also significantly improved. The findings indicated that 

improvements for young people may have centred around symptoms of ADHD. For example, 

working memory requires sustained attention to function and the BRIEF working memory 

scale is a useful indicator of ADHD, predominantly inattentive type (ADHD-I).31 In the 

current study, working memory was the largest observed positive change. In addition, there 

was a decrease in the number of young people meeting the working memory cut-off score for 

a likely diagnosis of ADHD-I. Similarly, fewer young people met the cut-off scores for 

ADHD combined type (ADHD-C), which is associated with high scores in planning and 

organising, working memory and inhibition, shifting and emotional control, all of which 

improved significantly following the equine intervention. Being able to inhibit distracting 

stimuli or resist an impulse is thought to be a core deficit in ADHD.31 Problems with self-

monitoring are often found in ADHD-C and ADHD hyperactive-impulsive type31 and 

significant positive changes were found in this sub-scale following the equine intervention. 

Scores on hyperactivity also significantly improved indicating equine programs may have a 

positive impact on ADHD symptoms without the inclusion of specific therapeutic expertise.  
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This finding supports previous research showing improvements in both externalising 

and internalising behaviours, such as hyperactivity/inattention, distractibility, concentration, 

and self-regulation.8-13,34 Two recent studies also employed the BRIEF and found statistically 

significant improvements, lending further support to the current findings.14,15 Our medium 

effect sizes correspond with previous findings of similar magnitude.4 If a non-therapeutic 

equine program can shift behavioural symptoms from a negative to a positive trajectory, as 

shown in this study, it may be advantageous as an intervention and early intervention for at-

risk youth displaying behavioural difficulties such as those associated with ADHD.  

It is unclear why the program impacted positively on cognitive-behavioural variables 

but not on emotional variables. It is possible a larger sample size would have found an effect 

as the removal of a few outliers would have affected the Emotional Control variable to a 

positive change. It is also possible the program was insufficient to influence emotional 

wellbeing without the presence of therapeutic content or a therapist. The complex life 

circumstances of participants were not addressed by the program and continued to impact on 

participants in negative ways. For example, during the program, one participant was kicked 

out of home and the police arrived at the home of another participant on the morning of the 

program. The impact of these events remains unknown, and they may have obscured or 

negated any positive emotional change for the young people.  

Even though the sample was small, the findings from those who completed a control 

period showed that working memory and hyperactivity significantly improved only after the 

equine program. Indeed, these variables worsened during the control period. This pattern was 

present in all but one (Initiate) variables of the BRIEF. The strongest example of this pattern 

is in the Monitor sub-scale where scores of self-monitoring worsened during the control 

period (+7.25) but improved again following the equine program (-9.5). Although these 
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findings should be tested in a fully controlled study, the patterns suggest the equine program 

may be responsible for some of these changes.  

The worsening scores in some variables during the control period is consistent with 

the fact that the youth selected for this study had already been excluded from every other 

education system and service due to their challenging behaviour. For many of these young 

people, the likelihood of further negative outcomes such as crime and incarceration was 

significant. There are few interventions that have demonstrated the capacity to engage young 

people who are on this trajectory. However, this equine program demonstrated potential as a 

tool through which to engage young people and perhaps alter that trajectory. 

Mechanisms and theory  

The positive findings suggest H1 can be rejected, and that the horse may be directly 

responsible for some therapeutic effects of EFP (H3). Past research suggests the benefits from 

EFP are not entirely contextual, so the removal of the therapist and therapeutic content in the 

current study means reported benefits may be facilitated directly by the horse and not the 

participation of therapy. The horse and the relationship with the horse could be the 

mechanism for benefits such as those surrounding ADHD, rather than therapy. The lack of 

change in emotional difficulties reported in this study may be due to the lack of therapy. This 

suggests EFP therapists can target emotional difficulties in their sessions, leaving the horse to 

facilitate attention and behavioural based change. It also suggests benefits from EFP are 

either directly from the horse or contextual (H2 and H3). Previous research provides 

suggestions as to what about the horse allows changes, including the reaction of fascination 

or awe from participants,21,22 connection,16,20 or specific characteristics such as horses as herd 

animals.37 Some contextual suggestions are also proffered including the feeling of riskiness in 

a relatively safe environmnent3, or predictability.2 With greater knowledge on the contextual 

effects, equine centres, professionals and therapists can manipulate and promote these for 
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specific or greater outcomes whilst being more reliant on the horse and connection with the 

horse for direct effects such as in attention and behaviour regulation. Future research can 

provide greater guidance as to which outcomes are direct and which are contextual. 

Strengths and Limitations 

Although progress in human-animal interaction study methodology has been made,26 

researchers report limited studies using sound methodological designs, inconsistency in 

variables measured, limited reliable and valid measurements used, limited sample sizes and 

lack of standardisation across equine program processes3,4,7,27,28. However, like this study, 

two recent studies both employed valid and reliable measures of executive function. This 

allows for comparison between studies and begins to diminish the limitation of varying or 

unreliable measures used within the literature. 

A key limitation of the current study was the sample. The participants had already 

disengaged from school for various reasons, meaning it was difficult to discern the true 

preventative value of the program. It was also hard to generalise the findings from this 

specific group to other ‘at-risk youth’ or ‘disenfranchised’ youth.  

The effect of the volunteers who worked with the young person was not measured. 

The young people and their teachers praised these volunteers for their positive impact on the 

experience. Given the effect of relationships, or rapport, on positive behaviour,35 the effect of 

the facilitators in equine programs is worth studying. Like Wilkie et al.,4 we encourage 

further exploration of effects of therapists, program staff and volunteers. This should include 

some standardisation of training and behaviour of volunteers to allow for statistical analysis 

and comparison between studies. 

The findings suggest an equine program may provide improvements in behavioural 

outcomes for at-risk youth without expensive staffing. Thus, equine programs may be used 
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on a large scale in schools, without the expense of a therapist, but not to replace the specialist 

interventions of social workers and psychologists for students with emotional disturbances. 

Although the sample size for the single case design was small, the full sample was 

larger than most studies reported in the literature, where samples can be as low as five.8 

Larger scale, controlled designs are essential, and although a few studies have recruited large 

samples,13,35 the difficulty recruiting, and engaging populations of this kind is an ongoing 

challenge to equine studies.  

This paper suggests the horse affects attention and behavioural change without 

additional therapy. Emotional changes were not found and it is suggested the structured 

therapy or therapeutic components may have promoted positive changes here in the past. 

However, an alternative reason is that more sessions are necessary for emotional changes or 

that different measures are required. In general, the effects of program length and outcomes is 

an under researched phenomenon, but it seems only a short program is needed for some 

benefits. Real world equine therapy schedules are often more intense or longer and therefore 

these may experience different or even greater benefits. 

Conclusion and Future Direction 

These results build on past research and shed new light on the potentially positive 

behavioural outcomes of equine programs for at-risk youth. The pattern of results suggested 

that behavioural symptoms may increase in the absence of any intervention and then decrease 

following an equine intervention, even without a trained therapist. Specifically, behaviours 

related to attention and hyperactivity may improve, resulting in the potential for equine 

programs to reduce ADHD symptoms and enhance learning capacity. The current study is 

unique in its presentation of results from a quantitative study on the effects of equine 

programs without therapist involvement. It suggests direct benefits from the horse on 

attention and executive function outcomes. The continuation of this research will promote the 
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use of more low cost and accessible equine programs for the benefit of at-risk youth. These 

promising findings must be treated as emergent until larger studies examine the mechanisms 

of various interactions between students, therapists, volunteers and horses. However, early 

evidence suggests equine programs may offer an alternative method to prevent 

disengagement from school. 
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i The original research proposal included all participants taking part in a single-case-design of 3 time points. 
This was not possible when one class teacher started work in a different role and could not complete the 
measures at all time-points. 
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