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Abstract

Fixation of the tongue to the mandible using so-called tongue ties (TTs) is common practice in Standardbred (SB) and Thoroughbred (TB) 
racing, but little is known about their impact on animal welfare. In this study, the influence of TTs on heart-rate variability (HRV), stress 
parameters in plasma (cortisol, glucose, lactate) and behaviour was evaluated in 30 SBs and 29 TBs (n = 59) presenting with exercise 
insufficiency. Overall, 36/59 horses (24 SBs, 12 TBs) were familiar with TTs. Blood was taken at rest, after TT application and after racing 
in all horses, additionally samples were taken without TT in SBs another day. HRV was calculated over 3 min before, during and after 
racing. Additionally, SBs’ behaviour during TT application and racing was documented in real time. TT application did not increase cortisol 
levels significantly, while highly significant increases in cortisol levels were found after racing. Lactate levels were not influenced by TT appli-
cation, but also significantly increased after racing. No significant differences were found for glucose. Seventeen out of 30 SBs showed mild 
(n = 8), moderate (n = 8) and severe (n = 1) reactions during TT application, none during or after race training. At rest, 23/30 SBs had 
a low/high frequency (LF/HF) ratio < 1.5 (1.05 [± 0.61], n = 30, dominating parasympathetic activity).  After TT application, the LF/HF 
ratio increased to 1.4 (± 0.45) (increased sympathetic activity). In TBs, sympathetic activity dominated at rest. No differences in LF, HF 
and LF/HF were found after TT application or comparing HRV after racing with/without TT. The stress response (blood parameters and 
HRV) was not influenced by horses’ naivety to TTs, however an increased stress response was observed in SB mares. Overall, obvious 
adverse behaviour, but only slight evidence of an increased systemic stress response, was found in this study. These results might provide 
objective evidence for future decisions from equine sports organisations concerning further regulations on TTs.
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Introduction 
Tongue ties (TTs) are devices used to fixate the tongue to the 
mandible and hold it in this position during exercise with the 
goal of facilitating control of the horse and as a conservative 
treatment for dorsal displacement of the soft palate (DDSP; 
Barakzai & Dixon 2005). They have been used in racehorses 
for over 100 years. Conflicting evidence regarding their 
efficacy in preventing DDSP, combined with public 
concerns of potential welfare implications, led to the 
banning of TT use in show horses by the Fédération Equestre 
Internationale (FEI) in 2004. However, TTs are still 
approved for use in racing in many countries. The preva-
lence of TT use is approximately 5% in racehorses in Great 
Britain, rising to 89% in horses diagnosed with DDSP 
(Barakzai et al 2009a,b), so their use is commonplace and 
often in combination with other equipment (Chalmers et al 
2013). In Germany, in June 2018, they were banned in 
Thoroughbreds (TB) racing nationally due to ongoing public 
debate, but are still approved for Standardbreds (SB) and 
remain part of the official regulations on racing equipment. 

Stress in animals is of increasing research interest and been 
the focus of multiple studies. Cortisol concentrations have 
been measured in plasma, saliva and faeces to evaluate the 
stress response during transport (Stull & Rodiek 2002; 
Fazio et al 2008; Schmidt et al 2010b,c,d; Medica et al 
2019) and physical exercise under training and performing 
conditions (Golland et al 1999; Cayado et al 2006; 
Malinowski et al 2006; Ferlazzo et al 2009; Cravana et al 
2010; Schmidt et al 2010a). Endogenous cortisol increases 
glucose levels in plasma to supply energy for the central 
nervous system, which has no energy stores itself (Harbuz 
& Lightman 1992). In horses, this hyperglycaemia has been 
shown to correlate with hospitalisation, anaesthesia and 
slaughter (Luna et al 1996; May 2007; Walther 2017), but 
glucose levels can be affected by various factors including 
fasting or feeding, training, circadian rhythm of cortisol 
levels, stress, disease, gestation and bodyweight (Evans 
1971; Ralston 2002; Bertin et al 2016). 
Lactate levels also increase during training and physical 
stress (Hodgson et al 1987; Harris & Snow 1988; Rose et al 
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