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Introduction 

Thoroughbred racehorses are trained intensively to maximise 
performance, often resulting in injury and fatigue (McGowan 
& Whitworth 2008). Common injuries in equine racing include 
tendon and ligament injuries (Hill, et al. 2001; Spargo, et al. 
2019), fractures (Davidson & Ross 2003; Verheyen, et al. 2006), 
cardiovascular diseases (Young 2003) and exercise-induced 
myopathies (Valberg, et al. 1994), many being linked to 
inadequate exercise adaptation and/or selective breeding in 
equine athletes. These health risks raise important animal welfare 
concerns. Welfare is defined as the ‘…physical and mental state 
of an animal as it relates to the conditions in which it lives and 
dies…’ (World Organization for Animal Health 2020). Maintaining 
optimal welfare by treating or preventing injuries, may 
simultaneously enhance racehorse performance (Mactaggart 
2016) and reduce the economic impact of veterinary cost to treat 
injuries and reduce loss of income from a horse during its career. 

Racehorses often experience physical and psychological fatigue 
(overtraining syndrome) (Hamlin, et al. 2002; McGowan & 
Whitworth 2008), which can be assessed through autonomic 
nervous system responses (ANS) (Kinnunen, et al. 2006). Heart 
rate variability (HRV), a non-invasive method to quantify 
modulation in autonomic cardiac control (van Vollenhoven, et 
al. 2016; von Borell, et al. 2007). Various factors influence HRV 
in horses, including an innately high parasympathetic control 

at rest (Lorello, et al. 2017), respiration (von Borell, et al. 2007), 
age (Younes, et al. 2016), fitness (Nyerges-Bohák, et al. 2021), 
training history (Younes, et al. 2016), changes in routine (van 
Vollenhoven, et al. 2017), time of day (von Borell, et al. 2007), and 
sex (Janczarek, et al. 2016). HRV can reflect an animal’s autonomic 
nervous system response to a specific stimulus (van Vollenhoven, 
et al. 2017) or provide a snapshot of overall autonomic regulation 
at the time of measurement (Nyerges-Bohák, et al. 2021).

Trainers use a variety of therapies to maximise performance 
in equine athletes, such as laser therapy, massage therapies 
and equipment, light-emitting diode (LED) devices, cooling 
and heating pads, ionic boots, kinesio-taping, vibration plates, 
and acupuncture (Fédération Equestre Internationale 2023). A 
survey on rehabilitation modalities used by veterinary practices 
showed that 68% of practices (89% of veterinarians) reported 
using acupuncture in sport horses (Wilson, et al. 2018). Most 
participants in this survey were from the United States, Europe, 
and Canada. Several studies have also reported the use of 
acupuncture in equines (Shmalberg & Xie 2011; Shmalberg, et al. 
2019; Shmalberg & Xie 2009; Tangjitjaroen, et al. 2009). In sport 
horses, acupuncture has been studied for its effect on stress 
(Rizzo, et al. 2017), lameness (Schoen 2000), pain (Schoen 2000), 
and gait changes (Dunkel, et al. 2017). However, the potential 
role of acupuncture in enhancing performance, and its possible 
side-effects or welfare implications, remain underexplored. 

Thoroughbred racehorses are at increased risk of injury during race preparations and trials, primarily due to intensive workloads 
that predispose them to musculoskeletal injuries. Evaluating clinical interventions to improve health and prevent injury is essential 
for addressing animal welfare concerns.

This study investigated the medium-term effects of acupuncture on stride, speed and cardiac autonomic regulation (assessed via 
heart rate variability [HRV]), in Thoroughbred flat racehorses. 

This prospective, randomised, parallel-group study included an intervention and a control group. Thirty Thoroughbred racehorses 
in full training (racing age 3 years; range 3.0–3.9), from a single professional training yard, and at the same stage of their racing 
careers, were maintained under similar nutritional, training, and environmental conditions. The intervention group received three 
acupuncture treatments, over a three-week period. HRV and 800-m gallop stride parameters (SP) were measured pre- and post-
acupuncture period in both groups. Pre-post changes or delta (Δ) in each indicator were calculated for both groups and compared 
using non-parametric Mann-Whitney U tests.

Treatment was associated with non-significant reductions in parasympathetic HRV indicators namely root mean square of 
successive differences in beat-to-beat RR-interval (ΔRMSSD: treatment vs control: - 2.19 vs. 1.47 ms), high frequency components 
(ΔHF: - 37.19 vs. 19.42 ms2), and standard deviation of short-term variability (ΔSD1: - 1.56 vs. 1.04 ms), suggesting lower vagal tone. 
Maximum stride count (Max SC) increased significantly in the control group (p = 0.004). Overall, the treatment group showed 
decreased stride count and vagal activity indicating that a short recovery period may be required after acupuncture.
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Racehorse exercise capacity can be evaluated via cardiovascular 
responses (quantified using HRV) and through the gallop test 
(Barrey 2014). The gallop test refers to a standardised 800 m fast-
work session in which locomotor capacity is assessed through 
speed and stride parameters (SP), such as stride length (SL), 
stride count (SC), and stride frequency (SF) (Barrey 2014; Barrey, 
et al. 2001; Morrice‐West, et al. 2021). Sex, age, track surface, 
and the distance are known to affect SP (Morrice‐West, et al. 
2021), however, variation occurs due to individual horses using 
different strategies to accelerate and maintain speed (Morrice‐
West, et al. 2021). 

This study investigated the medium-term effect of acupuncture 
on (a) cardiac autonomic regulation of Thoroughbred flat 
racehorses in training, assessed through HRV, and (b) gallop 
locomotor capacity, through SP as well as speed parameters. The 
hypothesis was that acupuncture could modulate the autonomic 
nervous system, which plays a vital role in regulating the stress 
response, and may also influence stride and speed parameters, 
potentially enhancing performance. The primary outcomes were 
heart rate measures, HRV indicators and locomotor parameters, 
including speed and stride. 

Research methods and design

This study aimed to assess the medium-term impacts of 
acupuncture on the physiological parameters of Thoroughbred 
racehorses, using HRV, and locomotor parameters as indicators 
of exercise capacity.

This prospective, randomised, parallel study, compared an 
intervention and control group, to determine acupuncture effect. 
The study received approval from the institutional Research 
Ethics Committee (Faculty of Veterinary Science) and Animal 
Ethics Committee from the University of Pretoria (REC185-19) 
before commencement of the research. 

Horses

Thirty Thoroughbred flat racehorses (racing age 3 years; range 3.0–
3.9 years) were recruited from a single professional training yard 
in Gauteng, South Africa. Although not from the same breeding 
farm, all horses were at the same stage of their racing careers. 
The trainer at the participating racehorse yard identified eligible 
horses, excluding those that were unhealthy, competing in races, 
younger than 2 years of age, or that had received acupuncture 
within the past year. The researcher randomly selected 30 horses 
from the list. Sample size was determined using a two-sided test 
with a significance level of 0.05 between treatment and control 
groups. This provided 90% power to detect a change of 0.24 
strides per second with 14 horses per group (Barrey, et al. 1995). 
Group size was increased to 15 horses to allow for a 10% dropout 
rate. The horses were healthy, in full training, did not receive 
any treatments, and were randomly allocated to the groups by 
the researcher. All participating horses were kept under similar 
circumstances and received the same training. All horses received 
the same feeding regimen, consisting of a commercial pelleted 
racehorse concentrate (morning ~4–5 kg, afternoon ~3–4 kg), 
ad libitum lucerne and teff (Eragrostis) hay, and free access to a 
mineralised salt block. Morning feeds were given at ~09:00 after 
training and afternoon feeds at ~15:00–16:00. Feed allowances 

were adjusted weekly according to body weight, body condition 
score, and workload. Clinical examinations were performed on 
all horses prior to treatment initiation and data collection points. 
Horses that became injured or required any treatment during 
the trial period were excluded from the study.

Horse habituation

To familiarise the horses with the Televet100 electrocardiogram 
device (Engel Engineering, Offenbach, Germany) the ECG pad 
attachments sites were shaved, the electrodes and leads were 
fitted, and the device was secured with a surcingle before 
data collection. The equipment was removed once the horse 
appeared calm and habituated to it. 

Training and rest schedule

All horses followed a standardised six-day training schedule 
under the supervision of the same trainer. Training consisted of 
canter (‘slow work’) and gallop (‘fast work’) sessions, with the 
latter always conducted over 800 m on the same sand track. 
Horses had one rest day per week. Each horse was consistently 
ridden by the same jockey for the duration of the study to 
minimise variability. All fast work sessions were conducted at 
the same time of day to minimise environmental and circadian 
influences on exercise capacity. Fast work was performed weekly 
(Tuesdays) between 06:00 and 08:00. Horses were worked in 
small groups of three to four for safety and track management 
reasons, but all horses were trained consecutively, on the same 
morning, under identical conditions. Following training, the 
horses cooled down before being bathed and then returned to 
their stables. There, they were provided with food and groomed 
before resting. On their rest day (the 7th day), the horses were 
walked at the equestrian facility in the morning after feeding. 

Acupuncture treatments

The researcher, a veterinarian and Certified Veterinary 
Acupuncturist (R.H) (Chi Institute of Chinese Medicine) with 6 
years’ experience, administered 20-minute acupuncture sessions 
to the treatment group, in the stables, once weekly for three weeks. 
The control group was haltered in the stables for 20 minutes, 
on the same days as treatments. Sessions were conducted 
approximately 30–60 minutes after the horses’ routine morning 
training. To avoid interference from post-exercise cardiovascular 
and thermoregulatory changes, treatments were given following 
a standard cool-down and grooming period. Horses could not be 
treated simultaneously; therefore, treatments were performed 
sequentially, in a randomised order within each group. The 
interval between the first and last horse treated was limited to 
4–5 hours. Horses from the treatment and control groups were 
scheduled alternately to balance potential time-of-day effects. 
Stainless steel acupuncture needles (diameter x length: 0.30 
x 30 mm; 0.3 x 50 mm or 0.3 x 75 mm, depending on muscle 
group) were inserted bilaterally (28 needles/horse/session), at 
predetermined acupuncture points (Figure 1), as described by 
Xie & Yamagiwa (2007) and Xie & Trevisanello (2007). Needles 
were manually rotated clockwise for seven revolutions every five 
minutes. No specific response was sought as the stimulation and 
retention times were the same across all sessions. Point selection 
was standardised to target major muscles frequently affected 
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by injury in racehorses (Western Acupuncture), and to include 
points with potential (Landsberg et al. 2011) performance-
enhancement effects (Xie & Trevisanello 2007; Xie & Yamagiwa 
2007), described in Traditional Chinese Medicine. Placement and 
needle removal were performed in the same sequence during 
each treatment. 

Heart rate variability 

HRV was measured for 15 minutes per horse, starting 
approximately one hour after the morning feed, on the horses’ 
designated rest day to avoid overlap with strenuous exercise. Two 
Televet100 devices were used simultaneously in adjacent stables, 
allowing paired horses (one from each group) to be measured 
concurrently. Horses were recorded in a pre-determined, 
randomised order, with approximately 20 minutes allocated 
per pair for preparation, recording, and electrode removal. This 
limited the delay between the first and last horse on any given 
day to 2–3 hours. ECG data were collected twice: before the first 
treatment and two days post-third treatment session on the rest 
days. RR-intervals were extracted to calculate HRV indicators, 
with recordings performed at the same time of day, and in the 
same sequence, for both pre- and post-treatment collections. 
ECG data were recorded using the Televet100 device. The four 
electrodes (Kruuse, Havretoften 4, DK-5550 Langeskov, Denmark) 
were attached with gel onto the skin according to Trachsel et al. 
(2010) and secured with a surcingle. Data were downloaded with 

Televet100 software and transferred to Kubios Standard software 
(The Biomedical Signal Analysis Group, Department of Applied 
Physics, University of Kuopio, Finland) Version 3.3.1 to quantify 
HRV indicators. The frequency bandwidths “in Kubios were set to 
0.01–0.06 Hz for low frequency and 0.07–0.6 Hz high frequency” 
following van Vollenhoven, et al. (2016). 

A five-minute segment (from the 15-minute recording) with the 
fewest visual artefacts (Mourot, et al. 2004; van Vollenhoven, 
et al. 2016) was analysed using correction factors (CF): No (no 
changes to data), Low, Medium, Strong, and Very Strong. These 
Correction Factors identified RR-intervals differing by 0.45, 0.25, 
0.15, and 0.05 s from the local mean RR-interval, respectively, 
as artefacts, which were then replaced if the selected filter was 
applied in Kubios. CF data were then clustered, with clusters 
defined as data sets showing a consistent artefact correction 
percentage. The lowest CF within each cluster was selected for 
visual evaluation, and if visual inspection indicated otherwise, 
the appropriate higher CF within the same cluster was chosen. 
Thus, in line with Kubios recommendations, “…the lowest 
possible correction level [CF], which corrected the abnormal 
beats but does not over correct the data…” (Kubios Team 2023) 
was selected individually for each horse. Table I lists the HRV 
indicators, derived from the Kubios software, that were analysed 
in this study with their corresponding abbreviations.

Figure 1: Locations of the acupuncture points on the horses used in this study 
Gallbladder 21 (GB-21), Small Intestine 9 (SI-9), Small Intestine 10 (SI-10) Large Intestine 10 (LI-10), Lung 1 (LU-1), Yan-Chi, Shen-Shu, Shen-Peng, Shen-Jiao, Bai-Hui, Bladder 
54 (BL-54), Gallbladder 27 (GB-27), Stomach 36 (ST-36), Bladder 40 (BL-40).
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Table I: Description of heart rate and heart rate variability indicators 
measured to determine the effect of acupuncture

Heart rate 
measurements

Description

Mean RR Mean beat-to-beat interval 

Mean HR (beats per 
minute)

Mean heart rate

Heart Rate Variability Indicators

SDNN (ms) Standard deviation of RR-interval

RMSSD (ms) Root mean square of successive differences 
in RR-intervals

LF (ms2) Low frequency components

HF (ms2) High frequency components

LF/HF Autonomic balance

LF norm (nu) Low frequency power normalised units

HF norm (nu) High frequency power normalised units

SD1 (ms) Standard deviation of short-term variability

SD2 (ms) Standard deviation of long-term variability

ms = milliseconds, nu = normalised units.

Where the tachogram quality was poor, the results were excluded 
from the analysis. A summary of the study schedule is provided 
in Table III.

Stride parameters

Stride data were collected twice: before the first treatment and 
five days after the third treatment session, to coincide with 
the routine fast-gallop training session while avoiding overlap 
with acupuncture sessions. The EquinITy™ GPS device (Equinity 
Technology Limited) was attached to the saddle girth, before the 
gallop. Each session began with horses walked in circles within 
a paddock as a warm-up. They then completed an 800-meter 
gallop on a sand track; while different horses were assigned 
to different jockeys, each horse was consistently ridden by the 
same jockey across all sessions. All tests were conducted on a 
straight 800-m track to minimise lead changes during galloping, 
which could affect stride parameters. During this exercise, 
various locomotor parameters—including maximum (SL Max) 
and average (SL Avg) stride length; maximum stride frequency 
(SF Max); average stride count (SC Avg); maximum stride count 
(SC Max); stride count (SC Max Speed) and stride length (SL Max 
Speed) at maximum speed; as well as maximum (Max Speed) 
and average (Avg Speed) speed—were recorded by the device 

and saved to the cloud. Abbreviations for SPs are shown in Table 
II. 

To summarise: Pre-treatment measurements were 
collected before the first treatment session. Post-treatment 
measurements were collected after the third session (two days 
later for HRV recordings and five days later for stride parameter 
measurements), in order to assess medium-term changes. The 
study schedule is summarised in Table III.

Clinical examinations were performed on all horses at each 
scheduled time point. For both groups, baseline HRV and stride 
data were recorded, as well as post-treatment measurements. 
Handling conditions, consisting of 20 minutes of haltering, were 
replicated in both groups.

Statistical analysis

Statistical analyses were performed using R Core Team (R: A 
Language and Environment for Statistical Computing from R 
Foundation for Statistical Computing, Vienna, Austria. https://
www.R-project.org/). Descriptive parameters for HR measures, 
HRV indicators, and stride parameters were determined using 
delta (Δ), representing the difference between pre-and post-
treatment medians. As the Shapiro-Wilk test indicated non-
normal data distribution, the non-parametric Independent 
Mann-Whitney U test was used to compare between-group 
changes with a set significance level of 5%. The statistician 
was blinded to individual group assignments (control or 
intervention). Because sex distribution was unequal between 
the groups, the statistical analysis excluded fillies and mares  

Table II: Description of stride parameters as measured by the 
EquinITy™ GPS device during the gallop sessions, measured to 
determine the effect of acupuncture

Stride parameters Description

SL Max (m) Maximum stride length achieved 

SL Avg (m) Average stride length 

SF Max (stride/sec) Maximum stride frequency 

SC Avg Average stride count 

SC Max Maximum stride count 

Max Speed (km/h) Maximum speed achieved 

SC Max Speed Stride count at maximum speed

SL Max Speed (m) Stride length at maximum speed

Avg Speed (km/h) Average speed

Table III: Study schedule outlining clinical examinations, acupuncture treatments, HRV recordings, and stride parameter measurements in 
treatment and control groups

Day All horses Treatment group Control group

Day 1 Clinical exam Stride parameters measured Stride parameters measured

Day 2 Clinical exam HRV Data Collection HRV Data Collection

Day 3 Clinical exam Acupuncture treatment Haltered in stable for 20 min

Day 10 Clinical exam Acupuncture treatment Haltered in stable for 20 min

Day 17 Clinical exam Acupuncture treatment Haltered in stable for 20 min

Day 19 Clinical exam HRV Data Collection HRV Data collection

Day 22 Clinical exam Stride parameters measured Stride parameters measured

HRV = heart rate variability
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(n = 5). Due to injuries, three horses 
from the non-treatment group and 
one horse from the treatment group 
had to be excluded. Thus, the final HRV 
analysis included colts only (mean age 
3.7 ± 0.98 years), recruited from the 
three-year-old training cohort (racing 
age 3 years).

Results

In this study, effects were classified 
as immediate (hours post-treatment), 
medium-term (2–5 days, within 
one training cycle), and long-term 
(weeks beyond a single cycle). The 
medium-term effect of acupuncture 
on Thoroughbred flat racehorses is 
shown in Table IV (cardiac autonomic 
regulation as measured by HRV) and 
Table V (locomotor parameters during 
the gallop test).

A) Heart rate variability results

Descriptive statistics and delta (pre- 
and post-intervention changes) 
comparisons of HR measurements and 
HRV indicators between groups are 
summarised in Table IV. No significant 
between-group differences were 
found in any of these indicators when 
comparing group deltas (Table IV). 
Figure 2 presents HR measurements 
and key HRV indicators.

B) Stride parameters results

Descriptive statistics and delta (pre- 
and post-intervention changes) 
comparison of SP between groups 
are summarised in Table V. The only 
parameter that differed significantly 
was maximum stride count or SC 
Max (p = 0.004). Key stride results are 
illustrated in Figure 2.

Figure 2 shows the graphical 
representation of heart rate measures, 
key heart rate variability indicators, 
and stride count as delta (Δ) 
percentages.

Box plot examples of (A) indicators 
associated with both parasympathetic 
and sympathetic cardiac control 
(HR, RR and SDNN), (B) Indicators 
associated with pure parasympathetic 
control (RMSSD, HF and SD1) and 
(C) Stride parameters (SC Avg, SC 
Max and SC Max Speed). For each 
box, the lower boundary of the box Ta
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represents the 25th percentile, the upper boundary represents 
the 75th percentile, the solid line inside the box is the median, 
the whiskers above and below the box represent the 90th and 
10th percentiles, respectively, and the solid circles represent 
individual outlier points. HR: heart rate; Mean RR: mean beat-to-
beat interval; SDNN: standard deviation of RR-interval; RMSSD: 
root mean square of successive differences in RR intervals; HF: 
high-frequency components; SD1: standard deviation of short-
term variability; SC Avg: average stride count, SC Max: maximum 
stride count, SC Max Speed: stride count achieved at maximum 
speed; ms = milliseconds;  m = metre.

Discussion

This study investigated the medium-term effects of three 
dry-needle acupuncture treatments on Thoroughbred flat 
racehorses in training. When comparing pre- and post-treatment 
changes (deltas) between the treatment and control groups, 
no significant changes were observed in cardiac autonomic 
regulation (HR measurements and HRV indicators). However, for 
one stride parameter (locomotor parameters), SC Max (maximum 
stride count), the delta was significantly lower in the treatment 
group (p = 0.004). 

Heart rate variability

No significant differences in pre-to post-treatment changes 
(delta) were observed in HR measurements and HRV indicators 
between the two groups. Nevertheless, the pattern of the 
parasympathetic nervous system (PNS) and sympathetic 
nervous system (SNS) cardiac influence is noteworthy. In the 
treatment group (Table IV), the median changes (deltas) of the 
pure vagal (parasympathetic) indicators (RMSSD = Root mean 
square of successive differences in RR-intervals; HF = High 
frequency components and SD1 = Standard deviation of short-
term variability) (van Vollenhoven, et al. 2016; von Borell, et 
al. 2007) reflected a decrease in the vagal cardiac influence. In 
contrast the indicators associated with the combined effect of 
the PNS and SNS (SDNN = Standard deviation of RR-interval; LF 
= Low frequency components; and SD2 = Standard deviation of 
long-term variability) (van Vollenhoven, et al. 2016; von Borell, 
et al. 2007) showed an increase in cardiac influence after three 
treatments, suggesting a possible shift in autonomic balance. 
Thus, this apparent activation of the SNS may be partly related 
to a decrease in PNS cardiac influence. This interpretation is 
supported by heart rate measures (Mean HR = Mean Heart Rate, 
and Mean RR = Mean beat-to-beat interval) and the indicators 
associated with cardiac autonomic balance (LF/HF = Autonomic 
balance, LF norm = Low frequency power normalised units, and 
HF norm = High frequency components) (van Vollenhoven, et 
al. 2016; von Borell, et al. 2007). In contrast, the control group 
showed the opposite pattern, with higher parasympathetic and 
lower sympathetic cardiac activity three weeks later 

The results of the treatment group partially concur with those of 
Le Jeune, et al. (2014), who reported a similar reduction in HF and 
rise in LF/HF over three acupuncture treatments (post-treatment 
group). Le Jeune, et al. (2014) postulated that these findings may 
have been influenced by handling stress, the acupuncture point 
selection, and the needle manipulation. In the present study, Ta
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however, the horses were habituated to the halters, treated 

in their familiar stable, and handled consistently by the same 

personnel following identical routines during both recordings 

and treatments. Furthermore, needle manipulation was 

performed contrary to that in the previous study. Hence, neither 

the handling protocol nor needle manipulation can account for 

the differences in results. Importantly, none of the horses in this 

study exhibited any behavioural changes suggestive of needle 

Figure 2: Boxplots of HR measures, key HRV indicators and stride parameters, showing delta values (pre- vs. post-treatment) for the treatment group 
after three acupuncture sessions and the control group.
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sensitivity or acute stress. As the HRV data in the present study 
were recorded two days post-acupuncture treatment, compared 
with immediate post-treatment collection in Le Jeune, et al. 
(2014), it is unlikely that stress induced by the treatment persisted 
long enough to influence the results as a medium-term stress 
response. Thus, acupuncture point selection may be a critical 
factor, given that the needle placement at specific anatomical 
points may modulate the autonomic nervous system (ANS) and 
activate different brain patterns (Choi, et al. 2012). 

Furthermore, the use of pre-determined acupuncture 
points (Figure 1) to standardise the treatment, rather than 
individualising according to each animal’s needs, may have 
influenced the results. Consequently, the treatment might not 
have been strong enough to affect HRV. The high intra-horse and 
inter-horse variability (Physick‐Sheard, et al. 2000), combined 
with the limited sample size, may also have masked significant 
changes. Finally, as HRV was used as a snapshot of autonomic 
regulation (Nyerges-Bohák, et al. 2021) using short-term 
baseline recordings, it may not have been sensitive enough to 
detect regulatory changes.

Stride parameters 

In the treatment group (Table V), median deltas of SL Max 
(maximum stride length), SL Avg (average stride length), and 
Avg Speed (average speed) increased while the rest of the stride 
parameters decreased. The control group (Table V) showed 
opposite patterns except that SL Max increased in both groups 
and SF Max (maximum stride frequency) and SC Max Speed 
(stride count achieved at maximum speed) decreased in both 
groups. Only SC Max (maximum stride count) was significantly 
different (p = 0.004). Thus, the treatment group exhibited a 
significant decrease in stride count during the gallop compared 
to the control group, suggesting that acupuncture may have a 
residual effect on the horse’s exercise capacity five days post-
treatment. 

Although the other locomotor parameters did not differ 
significantly, it is important to note the observed pattern. In the 
treatment group, average stride length (SL Avg) and average 
speed (Avg Speed) increased, whereas these parameters 
decreased in the control group and in the overall sample. Thus, 
the treatment horses compensated for a reduced stride count 
by increasing stride length, which increased the average speed. 
This effect may be associated with a longer, more efficient stride 
resulting from muscle relaxation, improved joint mobility, or 
reduced subclinical discomfort—common goals of veterinary 
acupuncture (Schoen 2000). As racehorses use different tactics 
to increase speed during races (Morrice‐West, et al. 2021), 
interpretation of the SP results may vary. Morrice‐West, et al. 
(2021) reported that when the SP of Thoroughbred horses was 
evaluated over 200 m sections, winners had lower stride counts 
during the early and mid-race, but higher stride counts in the 
final section. They also found that horses with a greater number 
of career starts showed higher stride counts in the mid and 
final sections. As speed is correlated with stride count (Morrice‐
West, et al. 2021), the control group also showed increased 
maximum speed, although not significant. Thus, these findings 
suggest that acupuncture may enhance performance in equine 

athletes by improving movement economy rather than directly 
increasing maximum speed, thereby helping maintain a higher 
average speed. Notably, three horses were removed from the 
control group due to injuries, compared with only one in the 
acupuncture-treated group (after a single treatment), suggesting 
a potential protective or restorative benefit of acupuncture, 
although confirmation in larger studies is required. 

The sample size was a limitation of this study and may have 
been insufficient to demonstrate significant changes. However, 
an important observation was made indicating that some of the 
stride parameters were lowered in the experimental group after 
three weeks of acupuncture. These preliminary findings should 
be confirmed in clinical settings to ensure optimum welfare in 
racehorses.

Research limitations and pitfalls

Several limitations should be considered. First, the sample size 
was small (n = 20), with only 10 horses per group included in 
the final HRV analysis, and 8 in the SP treatment group after 
elimination of an additional two horses from the trial. This 
limited statistical power to detect small-to-moderate effects, 
particularly in the HRV data where high variability is common.

Second, the study used standardised acupuncture points for 
all horses. While this approach supports reproducibility, it may 
not reflect best clinical practice, where treatments are tailored 
based on individual physical assessments or traditional Chinese 
medicine diagnoses.

Future studies should increase the sample size and consider 
using individualised acupuncture point selection or alternative 
modalities (e.g. electroacupuncture). Longitudinal tracking 
could also evaluate whether repeated treatments influence 
injury incidence, recovery, or long-term performance.

Conclusions

In conclusion, this study suggests that dry-needle acupuncture 
may influence locomotor parameters, but not necessarily 
HRV. Consequently, careful consideration should be given 
to acupuncture treatments and withdrawal periods in 
Thoroughbred horses during training or competition. 
Withdrawal periods for acupuncture in racehorses should be 
optimised to prevent transient treatment effects from altering 
race performance, while preserving therapeutic benefits and 
protecting welfare.
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