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Are equine-assisted services beneficial 
for military veterans with post-traumatic stress 
disorder? A systematic review and meta-analysis
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Abstract 

Background  Equine-assisted services (EAS) involves the use of horses within therapy, learning or horsemanship ses-
sions and has been used with military veterans suffering from post-traumatic stress disorder (PTSD). This study system-
atically reviewed existing research on the use of EAS in the treatment of PTSD in military veterans and evaluated its 
effectiveness.

Methods  A systematic review was performed, in May 2023, with searches and data extraction carried out from three 
separate databases (PubMed, JSTOR and Science Direct) related to testing the effect of EAS on PTSD outcomes 
in veterans. A risk of bias assessment of included studies was conducted and meta-analysis of outcomes performed 
when two or more studies reported the same outcomes. Other effects of EAS on veterans’ health were also discussed.

Results  A total of 13 studies were identified based on our inclusion and exclusion criteria with 11 originating 
from the US and the remaining two from Australia and Israel. There were 344 participants amongst all of the stud-
ies with a mean age of 47 years and a male:female ratio of 19:6. Eight out of the 13 studies reported PTSD scores, 
as measured by either PTSD Checklist for DSM-5 (PCL-5) or PCL-Veteran/-Military versions (PCL-V/-M), and results sug-
gested a reduction in PTSD score after EAS treatment of 22.6%. A meta-analysis confirmed that EAS favored a signifi-
cantly lower PTSD score after treatment, with a mean difference of 12.46, 95% CI [9.03,15.88], p < 0.00001. However, 
only one study had low risk of bias whilst all the rest of the studies had some concerns to high risk of bias.

Conclusions  EAS appeared to have a positive influence on PTSD symptoms in military veterans, significantly reduc-
ing PTSD severity scores. Other benefits of EAS may be peer support, social integration, learning new skills and bond-
ing. However, the results of this systematic review must be interpreted with caution as almost all of the studies were 
of low quality. Therefore, further rigorous research is required with larger participants to be able to draw conclusions 
about the benefits of EAS on PTSD severity.
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Introduction
Due to continued exposure to difficult austere envi-
ronments and circumstances, military personnel often 
develop post-traumatic stress disorder (PTSD) or suffer 
from moral injury [1]. When leaving service and enter-
ing civilian life, military veterans can often struggle as a 
result. Healthcare services offer conventional pharmaco-
logical treatments for PTSD, including selective serotonin 
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reuptake inhibitors (SSRIs), serotonin-norepinephrine 
reuptake inhibitors (SNRIs), and alpha-1 adrenergic 
receptor antagonists. Psychotherapeutic interventions 
include cognitive processing therapy (CPT), eye move-
ment desensitization and reprocessing (EMDR) along 
with trauma focused therapies. All of these have accumu-
lated considerable reliable evidence for their use in the 
treatment of PTSD and form the basis of clinical guide-
lines [2]. However, dropout rates are still relatively high 
and suboptimal responses have been observed in clinical 
trials [2–5].

More recently there has been a growing interest in the 
use equine-assisted services (EAS) for this cohort [2]. The 
basic premise of EAS is to utilise horses within therapy, 
learning or horsemanship and is increasingly being used 
for trauma survivors and may be associated with reduced 
depression and anxiety and thus improved quality of life 
[6, 7]. EAS is in the early stages of development and not 
only lacks rigorous research, but interventions are not 
standardized, making it difficult to replicate studies [8]. 
In general, EAS includes three branches and focusses 
on therapy (e.g. psychotherapy involving horses (PIH)), 
learning (e.g., equine-assisted learning (EAL)) and horse-
manship (e.g., therapeutic horseback riding (THR)). In 
terms of therapy, which is delivered by a licensed profes-
sional, five distinct types of therapies have been identi-
fied. These include counseling, occupational therapy, 
physical therapy, psychotherapy and speech-language 
therapy [9]. Therapy sessions can be mounted or on the 
ground [7] and EAS aims to improve communication 
skills and confidence, along with cognitive, emotional and 
behavioural skills [1, 10]. This is different from therapeu-
tic sessions that involve simply learning to ride a horse or 
care for one. PTSD can have a profound impact on qual-
ity of life, mood and relationships and it is thought that 
EAS can be beneficial for all these factors [10], along with 
the benefits of being exposed to new environments in 
non-typical clinical spaces i.e. a horse-riding school. EAS 
brings a physical aspect to the therapy alongside conver-
sational based approaches [1, 10].

A large proportion of military veterans are male and 
research suggests that they often struggle to open up; 
this may negatively impact engagement with conversa-
tional or psychological therapies. EAS allows much to 
be achieved through a bond and attachment even before 
a word is spoken [11]. EAT has demonstrated positive 
outcomes for veterans diagnosed with PTSD with 87.1% 
of veterans reporting very positive perceived benefits 
regarding relief from PTSD symptoms and 100% stated 
positive benefits with acquiring new or enhanced self-
mediation skills [12, 13]. To understand the true benefits 
of EAS on PTSD symptom severity in military veterans, 
we aimed to perform a systematic review of existing 

research. We also addressed short-term outcomes; inten-
sity and quality of the intervention; barriers to access; 
and outcomes (both at the time of treatment and after 
defined time periods).

Methods
Search strategy
This systematic review was not prospectively registered 
but was conducted in accordance with the Preferred 
Reporting Items for Systematic Reviews and Meta-Anal-
yses (PRISMA) guidelines [14]. A search strategy was 
devised to review the existing original research in peer 
reviewed journals of EAT in the treatment of PTSD. 
Three search databases used were PubMed, JSTOR and 
Science Direct. MP carried out the main searches and 
screening with AVS assisting with the search strategy 
process and ZA independently confirming the screening 
and study selection process. Any discrepancies between 
the authors were resolved through discussion. Identi-
fied studies were cross-referenced, and any duplicates 
removed using a Microsoft Excel sheet.

Types of studies
We initially screened for randomised controlled tri-
als (RCTs) but since there were very few, we extended 
the search to include all study designs. No restrictions 
regarding the time to assessments or other design char-
acteristics were applied.

Types of comparators
Comparators included: 1) no treatment controls; 2) pre- 
and (3) post-EAS treatment.

Types of outcome measures
The primary efficacy outcome was PTSD severity 
score using PTSD Checklist for DSM-5 (PCL-5) or the 
PCL-Veterans/-Military (PCL-V -M) checklists [15] in 
response to EAT treatment. Efficacy outcomes were ana-
lysed pre- and post-EAT treatment, without any time 
restrictions. The secondary effect measure included a 
qualitative analysis of effects on wellbeing. Other out-
comes included those that made a meaningful change to 
PTSD severity scores were also assessed qualitatively.

The inclusion criteria were: studies including mili-
tary veterans with a diagnosis of PTSD/moral injury; 
and delivery of equine-assisted therapy. Exclusion crite-
ria were: children (under 18 years); civilian populations; 
other mental health disorders (e.g. addiction); other ani-
mals used for therapy; and non-peer reviewed articles.

Data extraction and synthesis
After removing duplicates, titles and abstracts were 
screened to exclude irrelevant studies, before abstract 
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screening and full text review. Where any discrepancies 
arose, this was resolved by discussion and mutual agree-
ment between MP and AVS. Articles with the potential to 
be included underwent a systematic bibliography screen 
to identify further relevant articles.

Data on author, year, location, methods, patient demo-
graphics, EAS programme used and duration and fre-
quency were extracted for study characteristics. The 
following data was extracted on outcomes: PTSD scores 
pre- and post-EAS treatment and clinician-administered 
PTSD (CAPS-5) scores. Other outcomes were qualita-
tively synthesized including influence of partner involve-
ment, peer support, barriers and general outcomes to 
EAS programmes, and additional benefits of EAS (e.g. 
learning new skills and social engagement, forming rela-
tionships and bonding, exploring positive lifestyle chal-
lenges and opportunities for reflection).

Risk of bias assessment
Risk of bias for the included studies were assessed using 
RoB2 for RCTs [16]; ROBINS-I [17] for interventional 
studies without randomisation and ROBINS-E tool [18] 
for the single observational study. Two authors (MP and 
ZA) judged the risk of bias in each study independently 
and any discrepancies were resolved through discussion.

Statistical analysis
In general, PTSD measured using PCL containing more 
than 3 studies and was eligible for a meta-analysis. Data 
was pooled from all studies reporting PTSD score using 
any PCL checklist (either PCL-5, -V, -M), and meta-anal-
ysis conducted using RevMan 4.0 software, employing 
a random effects model, reporting mean difference and 
95% confidence intervals (95% CI). The heterogeneity in 
the studies was assessed using I2, Chi2, or Tau2 statistic. 
Despite only two studies reporting CAPS-5 scores, data 
was pooled from the two studies to perform a meta-anal-
ysis, using the same parameters as PCL.

Results
Searches of the three databases yielded 111 results, 
12 from PubMed, 25 from JSTOR and 74 from Science 
Direct. From this, 77 records were excluded since they 
were not peer reviewed research articles. From the 32 
remaining records, full text reading excluded a further 19 
studies leaving 13 studies to answer our review question: 
is EAS beneficial for military veterans diagnosed with 
PTSD? Fig. 1 depicts the PRISMA flowchart that details 
the selection process.

Study characteristics
The included studies were published between 2016—
2023, the majority of which were from the US [19–22, 

24–31] with one study from Australia [23] and one 
from Israel [25] (Table  1). Two studies were RCTs [19, 
27] although both of these report findings from a single 
study, 11 were clinical studies such as evaluation studies, 
pilot studies or clinical open trials [20–26, 28, 29, 31] and 
one study was observational [30]. There were a total of 
344 participants across all included studies, aged between 
37–58 years, with males making up 76% of participants. 
The type of EAS used were a mixture of THR [19, 27, 30] 
or PIH [20–24, 28, 29, 31] or PIH and EAL [25, 26].

Risk of bias assessment
The two included RCTs had an overall low risk of bias 
despite one study [15] showing some concerns in domain 
1 (bias in the randomization process) (Fig.  2A and B). 
Of the 10 interventional studies, 30% of the articles had 
low risk of bias, 60% showed some concerns and 10% 
was judged as high risk of bias (Fig. 3A and B). In these 
studies, 90% had some concerns in domain 2 (bias due to 
selection of participants into the study) whilst domain 3, 
5 and 7 had 10% of studies with some concerns (Fig. 3A 
and B). The overall risk of bias in the individual study was 
judged as moderate risk since domain 3 (bias in selection 
of participants) was not clear (Fig. 4A and B).

Type of EAS treatment used
Eight of the thirteen studies included in this systematic 
review used PIH which involved a variety of activities led 
by an equine specialist along with psychotherapy pro-
vided by a licensed mental health expert [20–24, 28, 29, 
31] (Table 1). Activities with horses were varied between 
studies but included groundwork, grooming, leading 
horses, teamwork, and riding. Psychotherapy was also 
varied and included reflection, observation, psychoedu-
cation, goal setting and learning to make positive lifestyle 
choices (Table  1). When carrying out THR, the studies 
assigned the same horse to the participants to allow them 
to form a bond [19, 27, 30]. It was found that riding for an 
increased number of weeks led to a stronger influence in 
alleviating PTSD symptoms [19]. Some studies included 
aspect of EAL combined with PIH [25, 26], with elements 
of teaching skills, grooming, riding, mindfulness, and 
groundwork activities. Studies also varied in the dura-
tion and frequency of input, as seen in Table  1: some 
conducted intensive options [23, 26, 28, 29] whilst oth-
ers opted for one session a week with durations that var-
ied from 4–8 weeks [19–22, 24, 27, 30, 31] or 6 months 
[25] with sessions lasting from 60 min to 3 h in length 
(Table 1).

Outcome measures used
Table  1 reports the different measures used in each 
research study and the PTSD Checklist (PCL) scores 
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pre- and post-intervention. Out of the 13 studies, nine 
[19–24, 26, 29–31) used the PCL outcome measure but 
in different forms; PCL-5, PCL-V and PCL-M. PCL is a 
self-reported measure for the 20 DSM-5 PTSD symp-
toms, PCL-5 is the standard, PCL-V is related to veter-
ans and PCL-M is military [19]. Other measures used 
include clinician-administered PTSD scale (CAPS) [20, 
21], PACES [26, 31] and the PHQ-9 [31].

PTSD symptoms
All participants in the studies were military veterans and 
had a PTSD diagnosis [19–31]. EAS showed short-term 
results (up to 6 months) in the improvement of PTSD 
symptoms [19–31] using varying outcome measures, but 
there is a lack of long-term effects [21, 23, 30, 31], and no 
data on follow-up after a longer time period (1 year +). 
Utilising the PCL outcome measure in its different forms 
within the studies, improvements in PTSD severity 
ranged from 4.02% to 50.68%, though across the included 
studies patients started with different baseline (pre-treat-
ment) PCL scores and therefore a wide range of PTSD 
symptom severities. The mean percentage improvement 
in PCL score and in turn reduction in PTSD symptoms 
was 22.59%. However, these results are to be interpreted 

with caution as the design of the studies had moderate to 
high risk of bias, and in general studies were of low qual-
ity. The lack of standardization of interventions amongst 
the studies is also a cause for concern.

Despite these reservations, a meta-analysis of the 
studies that presented PCL scores [19–21, 23, 24, 27, 
29–31], demonstrated that EAS intervention favoured 
a significant reduction in PTSD severity score with a 
mean reduction of 12.46, 95% CI [9.03,15.88], p < 0.00001 
(Fig.  5). Despite only two studies reporting data values 
for the clinician administered PTSD checklist, CAPS-5, 
a meta-analysis showed a similar significant reduction in 
PTSD severity after EAS treatment, with a mean reduc-
tion of 12.62, 95% CI [9.01,16.23], p < 0.00001 (Fig.  6). 
Once again, caution must be exercised when interpreting 
these results due to the low quality of studies available.

Other qualitative results for the benefits of EAS 
programmes
Romaniuk et al. [23] and Sylvia et al. [26] both had part-
ner or family involvement within the EAS phase itself. It 
was observed that both studies had strong positive out-
comes on measure of depression, stress and overall qual-
ity of life as well as greater enjoyment of both participant 

Fig. 1  PRISMA flow chart
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and family member [23, 26]. The literature also demon-
strates the influence of peer support for military veter-
ans; the social aspects of the therapy were observed to be 
invaluable in some studies [24]. Bringing together like-
minded people allowed participants to meet new peo-
ple who have had similar backgrounds and experiences, 
offering additional benefits to participants during the 
EAS programmes [25, 28].

In one study the benefits of EAS on neural systems uti-
lising MRI to review changes, found that the limbic-basal 
ganglionic reward system can be influenced after under-
going EAS as a treatment for PTSD in military veterans 
[22]. This was proposed by the authors as supporting the 
benefits of EAS, as abnormal functioning of the caudate 
nucleus and limbic system has previously been linked to 
depression, substance misuse and PTSD [22[. There may 
also be other benefits of engagement with an EAS pro-
gramme, including learning new skills and social engage-
ment [23]; forming relationships and bonding [25, 27]; 
exploring positive lifestyle challenges; and opportunities 
for reflection [24]. However, all of these perceived ben-
efits of EAS need to be confirmed in well controlled, high 
quality studies.

Discussion
This systematic review was conducted to review existing 
research and evidence on the use of EAS for the treat-
ment of PTSD in military veterans. 13 studies met the 
inclusion criteria and eight presented data related to 
PTSD scores. Out of the total number of studies utilised, 
5/13 had a low risk of bias, 7/13 moderate and only 1/13 
severe. Although the meta-analysis showed that EAS 
can improve PTSD symptoms and other associated out-
come measures in the short-term, the results are to be 
interpreted with caution due to the low quality of stud-
ies, lack of standardization of EAS methods and baseline 
PTSD features of the individual. Based on  the available 
evidence, EAS is best placed as an adjunctive strategy, in 
conjunction with other forms of therapy to maximise the 
benefits and alleviate PTSD symptoms.

This systematic review identified that EAS may offer 
some potential benefits in the treatment of PTSD in mili-
tary veterans. For example, EAS enables participants to 
connect with themselves and build a bond of trust with 
a horse, and some evidence shows that this therapy can 
elicit a complete beneficial change in behaviour [27, 
29]. The non-judgmental nature of horses helps foster 

Fig. 2  Risk of bias in included RCTs using RoB2. A summary graph and B risk of bias in individual studies
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relationships and immerses individuals in the process 
of bonding and ‘spiritual connection’, as observed in 
the studies reviewed. EAS has been previously used as 
a complementary therapy with other cohorts, includ-
ing children with special needs and disabilities [32], 
patients with spinal injuries [33], and other neurological 
conditions.

Due to the varying nature and experience of military 
service, many live for years after discharge before PTSD 
symptoms arise or are diagnosed. PTSD has also been 
linked to a poor quality of life, increased use of health-
care services, family problems and addiction or substance 
misuse [34]. Stigma around asking for help can also cre-
ate barriers to accessing appropriate professional input 
[35], with impact on not only the individual but their 
family and social support network around them. Studies 
in this review which utilised family and partners within 
treatment and therapy were shown to be more beneficial 

[23, 26]. This effect may also be due to shared experi-
ences and being able to continue the work on return 
home. Many benefits would likely come from the group 
focus and peer support, along with participants feeling of 
being appreciated for their service [26].

The moderate risk of bias in nearly all of the studies is 
a cause for concern and therefore questions the valid-
ity of the results of this systematic review. Although the 
meta-analysis in this review demonstrated evidence that 
participants experienced at least some improvements in 
the short-term, EAS may be a beneficial complementary 
therapy for military veterans with PTSD. However, to 
draw definitive conclusions on the use of EAS will require 
high-quality studies to verify the results of this system-
atic review. Many of the included studies had small sam-
ple sizes and they allowed patients to access EAS at no 
cost to themselves, although large administrative burdens 
were likely in arranging the EAS programmes. Variables 

Fig. 3  Risk of bias in included studies using ROBINS-I. A summary graph and B risk of bias in individual studies
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existed across the studies in terms of the veteran cohorts: 
how long they have served, what deployments they went 
on and how long they had been living with PTSD, which 
all play a role in how likely the reduction in PTSD symp-
toms would last and their amenability to therapy.

Limitations of the included studies
The main limitations include the low quality of the stud-
ies, moderate to high risk of bias and the lack of standardi-
zation of EAS methodologies between the studies, making 
it difficult to make conclusive remarks about the benefits 

Fig. 4  Risk of bias using ROBINS-E. A summary graph and B risk of bias in the individual study

Fig. 5  Meta-analysis for PTSD scores using PCL (PCL-5, PCL-V and PCL-M) after EAT treatment
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of EAS on PTSD symptoms. Therefore, the results pre-
sented in this systematic review must be interpreted with 
caution. For example, many of these studies had small 
sample sizes [24, 27, 30] and most were clinical evalua-
tion or observational studies and did not include control 
groups. There was also a variety of duration of treatment, 
which could affect overall PTSD scores and although 
all participants had a diagnosis of PTSD, the causes of 
trauma were varied amongst the candidates having served 
in different areas of the military. Therefore, confounding 
factors including differing lengths of service, experiences 
of deployments and differing lengths of time in which 
they had been suffering with PTSD along with differing 
severity, may all have a bearing on the overall outcome. 
Furthermore, any perceived benefits of EAS on PTSD 
symptoms were short-term and so there is currently no 
evidence of any potential long-term benefits [19–31].

Conclusion
EAS may be beneficial in PTSD symptom reduction in 
the short-term for military veterans but the overall qual-
ity of the studies, requires that this observation is veri-
fied in high quality, well controlled studies, with extended 
follow-up times.
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