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Abstract 

To explore the range of tensions used in reins to elicit specific movements from a range of horses, 22 

horses of mixed age, sex, breed and training history were long-reined and ridden through a standard 

course. The reins contained embedded load cells so that tensions used to elicit specific movements 

could be measured and logged. These movements were categorised into ‘left turn’, ‘right turn’, ‘going 

straight’ and ‘halt’ and were separated for left and right rein tensions. The data were analysed using 

two-sample non-parametric Kolmogorov–Smirnoff tests and the differences between categories of horse 

and equipment were analysed with one-way analysis of variance. The tensions recorded in the reins 

were greater for long-reining than riding (median 5.76, Q25 3.9, Q75 13.3 N and median 5.29, Q25 9.3, 

Q75 2.9 N, respectively, P = 0.025), irrespective of whether the horses were ridden with a halter or a 

bridle or whether the test was completed at a walk or a trot. The tensions did not differ between the left 

and right reins (P > 0.05) when the horses were being driven or ridden in a straight line, providing 

evidence that an ‘even contact’ was maintained. The rein tension required for going straight was less 

than for any other responses, showing that a lighter contact on the reins can be maintained between the 

application of specific stimuli. The rein tension required to elicit the halt response was greater than for 

any other response (P < 0.001). The rein tensions required to complete the course did not differ with 

the use of bridle versus the halter (P > 0.05). Clearly, a range of rein tensions is required for horses to 

elicit specific responses. In the interests of horse welfare and avoidance of habituation, those involved 

in equitation need to become aware of the tensions used in training horses and seek to keep them to a 
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minimum. When rein tension can be measured objectively, this process can be easily implemented and 

monitored. 
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1. Introduction 

Significant numbers of horses are used worldwide for a range of activities (Hobbs et al., 1994; 

Gordon, 2001), all of which require communication between horse and handler (Clayton et al., 

2003). The horse’s sense of touch is well developed (van Niekerk, 1980), particularly in the 

mouth (Cook, 1999, 2002). Humans use this sensitivity to communicate (van Niekerk, 1980), 

using signals given by the hands via the reins to the bit in the horse’s mouth (Clayton, 1985). 

Training regimens for horses are mostly based on negative reinforcement (McLean, 2003) and 

should condition responses to light stimuli (Clayton et al., 2003). Therefore, a horse that is 

appropriately reinforced can learn to respond to the lightest of signals (Hafez et al., 1969; 

Wynmalen, 1985) through classical conditioning (McLean, 2003). One of the goals of classical 

equitation is to ride using stimuli that are almost imperceptible (Wynmalen, 1985). Clearly, this 

includes the stimuli applied to the mouth. The connection from the rider’s hands to the horse’s 

mouth via the reins is part of what is often referred to as ‘contact’ (McGreevy et al., 2005). 

Crucially, the amount of tension applied to the reins to achieve such contact has not been 

determined. However, to prevent the horse habituating to stronger tension, the lightest contact 

possible, sometimes referred to as ‘lightness’ (McGreevy et al., 2005), is desirable. Riders are 

encouraged to maintain this contact using just the weight of the reins (Wynmalen, 1985), 

although, in practice, this is rarely accomplished (O¨ dberg and Bouissou, 1999). 

Chamove et al. (2002) categorised the tension in reins subjectively as being either ‘tense’, 

‘intermediate’ or ‘relaxed or loose’. Using tensiometry, Preuschoft et al. (1999) and Clayton et al. 

(2003) recorded rein tension to obtain single readings for an overall workout. These latter studies 

recorded tensions of up to 60 N and contrasted with de Cartier d’Yves and O¨ dberg (2005) and 



Warren-Smith et al. (2005) who recorded up to 14 and 20 N, respectively. Notably, Preuschoft 

et al. (1999) and de Cartier d’Yves and O¨ dberg (2005) used only one sensor per horse, whereas 

Clayton et al. (2003) andWarren-Smith et al. (2005) logged tensions in both reins. Clayton et al. 

(2003) reported that the rider’s perception of rein tension was significantly different from the 

tension data obtained. Likewise, de Cartier d’Yves and O¨ dberg (2005) reported that judges’ 

rating of ‘lightness’ of rein tension did not correlate with concurrent rein tension data. Evidently, 

individual differences in the sensitivity of riders’ hands may account for some of these apparent 

discrepancies (O¨ dberg and Bouissou, 1999). Such differences in sensitivity may relate to the 

perception of how tightly an object must be held to prevent slippage (i.e., grip force), the surface 

texture of the object (Flanagan andWing, 1997), which hand is used (Weber, 1978) and whether 

the object is static or dynamic (Flanagan, 1996). 

Working a horse ‘on the bit’ is thought to improve its balance (McGreevy et al., 2005), although 

being ‘on the bit’ is commonly confused with mere poll flexion, a response riders all too often 

maintain incorrectly with prolonged bit pressure (Cook, 1999). Horses soon become habituated to 

this pressure (O¨ dberg and Bouissou, 1999), and so riders have to increase the pressure used or the 

severity of the bit. Thus, a cycle of increased pressure and habituation develops (Miller, 1995). 

Unfortunately, riders are not solely responsible for the unnecessary application of pain to horses; 
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while propounding the merits of correct equitation and specifically lightness, some judges and 

instructors plainly fail to pursue subtle signalling as a primary goal (O¨ dberg and Bouissou, 1999). 

Long-reining is a traditional element in the early education of horses and is sometimes 

referred to as ‘driving from the ground’ (McGreevy et al., 2005). This approach is considered 

safer, for both humans and horses, than proceeding directly to riding as the horse learns to 

respond to cues from the bit before being ridden (Kusunose and Yamanobe, 2002). However, it 

has also been argued that long-reining is an inefficient training method. For example, Cook 

(2003) suggested that people driving instead of riding have a greater dependence on the reins 

because the stimuli that would otherwise be applied by the seat, leg and bodyweight are not 

available. Furthermore, McLean (2003) advocated that the position of the handler in long-reining 

could be likened to chasing the horse. 

In the context of horse riding, negative reinforcement can often be applied inappropriately (e.g., 



being inconsistent or poorly timed) and can thus cause resistance and conflict in the horse (Miller, 

1995;Waran et al., 2002; McLean, 2003). Likewise, abusive, irrelevant or redundant bit pressures 

jeopardise horsewelfare.Due to the sensitivity of the horse’smouth, misuse of the bit can cause pain 

and injury (Friedberger, 1970), potentially causing physical damage (O¨ dberg and Bouissou, 1999) 

to the extent that bone spurs result in the diastema (Cook, 2002). A horse will usually express such 

discomfort in the form of conflict behaviours (O¨ dberg and Bouissou, 1999) and may even go on to 

show bit-induced clinical, somatic disorders, such as dorsal displacement of the soft palate and 

facial neuralgia (Cook, 1999). Hence, some riders use halters or bitless bridles for controlling 

horses in the belief that these devices apply less pressure to the horse (Cook, 1999). 

A characteristic of good trainers is that they generally seek to decrease the application of 

aversive stimuli (McGreevy and Boakes, 2006) but, in the absence of objective measures, this 

attribute can be difficult to monitor. In the interests of horse welfare, there is a need to measure 

tension in reins to determine the optimal range of tensions that should be applied. Therefore, the 

central aim of this study was to explore the lower range of rein tensions necessary to elicit specific 

movements from a range of horses. 

2. Methodology 

2.1. Animals 

Twenty-two horses (mean age 13.1 _ 1.2 years, 10 geldings, 4 stallions and 8 mares) of 

various breeds and training history (Table 1) were tested to identify the rein tensions required to 

elicit specific movements (see Section 2.4). 

The horses were housed in paddocks (each approximately 15 ha) at Piplyn Lodge Agistment 

Centre (Gundaroo, NSW) and were maintained on pasture. Those in regular work (n = 8) were 

supplemented with a concentrate feed (Kentucky Equine Research ‘All Phase’) to meet Kentucky 

Equine Research equine nutritional guidelines (Pagan, 2001). All testing was conducted in a 

20 m diameter round-yard with which all subjects were familiar. The experimental protocol was 

approved under Protocol OAC/1-2003/3/3705 (Animal Care and Ethics Committee, University 

of Sydney, Australia). 

2.2. Equipment 

Each horse wore an open-faced bridle (i.e., with no noseband) fitted with a single-jointed 

featherweight eggbutt snaffle bit. The bit weighed 268.2 g and was 6.5 cm in diameter at the 
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thickest part of the mouthpiece. Similar reins were used for both riding and long-reining, 

although the long-reins were longer and therefore heavier. Made of 2.5 cm wide nylon webbing, 

they were attached to the rings of the bit and were then placed through loops on the saddlecloth 

(secured by a lungeing roller) to keep them in place before returning to the handler (LG). Total 

weight, including the load cells, was 404.8 g for the long-reins and 262.2 g for the reins used in 

the riding test. The load cells were protected by rigid plastic casing and attached to the reins with 

plastic clips, using an adjustable friction loop in the webbing. This also permitted the shortening 

or extension of the reins to suit either riding or long-reining, respectively. 

The lungeing roller was tightened to secure a heart rate monitor (Polar Accurex II, 

Baumann and Haldi, Switzerland) that was applied with its lubricated electrodes placed under 

the roller 15 cm below the wither on the right side and behind the elbow on the left side. 

Heart rates were recorded at 5 s intervals continuously during testing. The data logger 

weighed 600 g and was attached to the lungeing roller centrally on the horse’s back. Signals 

from the pair of load cells were recorded using two of the eight channels of an ambulatory 

data logger. Rein tension data were sampled at a rate of 100 Hz for each channel with a 10-bit 

resolution and recorded to a multi-media card (Kingston Technology, Fountain Valley, CA). 

After each test, the data were downloaded to the Windows-based SignalScribe1 data 

capture software (SignalScribe; Crafted Software, Wentworth Falls, Australia, e-mail: 

robac@ieee.org). 
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Table 1 

Individual details of the horses (n = 22) that were long-reined and ridden through a set course while rein tension was 

recorded 

Horse Age (years) Breed Sex Colour Years in work Current use 

1a 16 T G Br 12 Pleasure 

2 6 T M Br 1 Broodmare 

3a 5 T S Ba 3 Racehorse 

4a 15 T G Br 11 Pleasure 

5 14 W M Ch 11 Pleasure 

6 5 ISH G Gr 2 Dressage 

7 16 T M Br 10 Broodmare 



8a 12 W M Ch 10 Dressage 

9 16 T G Gr 14 Pleasure 

10a 10 IDH S Gr 1.5 Breeding 

11 21 T G Ch 18 Eventing 

12 13 WxT M Bl 6 Broodmare 

13 14 SB G Ba 10 Racehorse 

14a 12 W G Br 6 Dressage 

15 12 T M Ba 4 Broodmare 

16a 8 And S Ba 4 Breeding 

17 10 We S Bl 0 Breeding 

18a 32 SB G Ba 10 Racehorse 

19 15 WxT M Br 5 Broodmare 

20 10 T M Br 1 Broodmare 

21 12 T G Bl 2 Pleasure 

22 15 T G Gr 10 Dressage 

G, Gelding; M, mare; S, stallion; T, thoroughbred;W, warmblood; ISH, Irish Sport Horse; IDH, Irish Draught Horse; SB, 

standardbred; WxT, warmblood thoroughbred cross; And, Andalusian; We, Welsh Mountain Pony; Br, brown; Ba, bay; 

Ch, chestnut; Gr, grey; Bl, black. 

a Indicates the horses that were supplemented with Kentucky Equine Research ‘All Phase’ concentrate feed. 

2.3. Measurements and data analysis 

The tensions, expressed in Newtons (N), within each rein were recorded continuously during 

testing. The data were then sorted to identify data-sets that corresponded with the particular 

movements performed by the horses. These were categorised into ‘left turn’, ‘right turn’, ‘going 

straight’ and ‘halt’ and were separated for left and right rein tensions. For the purpose of this 

study, the rein tensions recorded when the horses were going straight were used to establish the 

tension for ‘contact’. 

Data were tested for normality and as the data were not normally distributed, two-sample nonparametric 

Kolmogorov–Smirnoff tests were used to determine differences between left and right 

rein tension data for each movement (i.e., left turn, right turn, going straight and halt). The 

differences between types and categories of horse and equipment were analysed with one-way 

analysis of variance. Simple linear regression was used to determine relationships between rein 

tension and heart rate; rein tension and the number of steps the horses took between the first 



escalation of rein tension and halting, as well as between rein tension required for long-reining 

and riding. Rein tensions are expressed with medians, lower quartile (Q25) and upper quartile 

(Q75). The mean rein tension for a particular response (e.g., a left turn) was calculated from the 

total period during which the response was performed. All statistical calculations were performed 

using Genstat (Genstat 7th Edition; Genstat Procedure Library Release PL15, Lawes 

Agricultural Trust, Rothamsted Experimental Station). 

2.4. Procedure 

2.4.1. Long-reining 

Each horse was led into the round-yard where the equipment was fitted. All horses were given 

a period (6.2 _ 1.5 min) of familiarisation to long-reining since most of them had not been longreined 

previously. The familiarisation process was considered complete when the horses 

responded to the rein stimuli without showing any signs of conflict behaviour. Each horse was 

then driven through a pre-determined test course that incorporated two left turns, two right turns, 

five straight lines and a halt (Fig. 1). All of the long-reining was conducted by the same handler 

(LG). 
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Fig. 1. The course horses were long-reined and ridden through while the rein tensions required to complete the course 

were recorded. 

2.4.2. Riding 

The testing procedure described above for the long-reining test was followed for the riding 

test, but the data logger was fastened to the rider and the horses did not wear heart rate monitors as 

the long-rein test had shown no relationship between heart rate and rein tension. The test was 

conducted at both walk and trot and the horses were ridden by three riders with different levels of 

experience who, for the purpose of analysis, were categorised into rider 1 (advanced), rider 2 

(intermediate) and rider 3 (novice; Table 3). Our purpose was to obtain data that accurately 

reflected the tensions being used in traditional equitation and other parts of the horse industry, 

such as Natural Horsemanship (which often advocates the use of minimal equipment). So, in 

addition to the data collection described above, some of the horses that were used for pleasure 

riding and were trained under the principles of Natural Horsemanship were also tested in their 

usual equipment. This meant that they were ridden without a saddle and wore a rope halter 



instead of a bridle (Table 3). For the horses ridden in a halter, the reins were attached to the halter 

between the knot of the noseband on the cheek and the knot under the chin, as close as possible to 

the point at which the reins would normally be attached. 

3. Results 

3.1. Long-reining 

The rein tensions recorded during the long-reining tests are presented in Table 2. The overall 

mean rein tension recorded for the long-reining test was 10.7 _ 1.0 N. There was no relationship 
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Table 2 

The rein tension (N) recorded from horses (n = 22) when they were long-reined through a set course 

Horse Left turn Right turn Straight Halt Mean 

Left 

rein 

Right 

rein 

Left 

rein 

Right 

rein 

Left 

rein 

Right 

rein 

Left 

rein 

Right 

rein 

Left 

rein 

Right 

rein 

1 2.41 7.50 2.64 6.23 1.20 3.60 30.60 24.37 2.87 5.95 

2 1.79 8.64 3.94 3.94 4.27 4.01 10.03 17.01 3.80 5.96 



3 6.55 6.26 5.39 8.53 4.19 4.64 28.14 36.16 6.43 7.70 

4 1.93 2.96 1.87 2.43 1.36 1.56 31.37 26.68 2.51 2.83 

5 2.50 5.36 2.27 0.47 2.59 4.11 11.59 3.65 3.21 3.27 

6 2.43 6.34 2.57 4.83 8.28 9.13 54.67 52.39 6.37 8.37 

7 6.48 7.11 4.58 7.36 4.50 7.18 27.22 27.43 6.15 8.38 

8 3.19 4.24 5.70 6.36 1.28 3.59 13.34 18.39 2.80 4.70 

9 2.49 6.08 5.49 4.87 3.80 4.16 15.16 19.86 5.06 6.01 

10 3.20 2.51 2.86 4.52 2.48 5.54 25.63 25.73 2.96 5.26 

11 5.14 6.00 4.13 4.15 5.75 4.81 15.46 19.29 6.26 6.08 

12 4.03 4.62 4.23 4.23 4.47 4.91 10.04 5.00 4.91 4.85 

13 23.58 24.03 22.21 19.99 8.45 9.62 42.67 43.26 17.62 17.67 

14 2.22 3.97 4.21 4.54 2.05 2.71 17.54 20.91 3.51 4.19 

15 3.49 6.02 3.96 5.76 4.48 4.11 25.97 21.03 5.17 5.89 

16 12.93 12.51 6.14 14.15 8.22 8.65 41.72 26.76 9.61 10.78 

17 6.31 2.91 6.06 2.04 6.76 4.36 13.24 0.88 6.58 3.47 

18 3.99 3.60 2.39 4.34 3.25 3.67 41.03 38.83 5.20 5.65 

19 3.80 3.81 4.32 5.71 5.09 4.99 41.01 47.76 6.54 7.28 

20 7.44 7.72 12.03 14.63 9.42 10.88 29.00 28.67 9.83 11.68 

21 8.59 10.85 10.54 18.33 4.22 6.62 23.41 27.25 7.10 11.00 

22 3.74 5.30 3.57 6.25 5.90 6.22 22.56 22.98 6.80 7.39 

between heart rate and rein tension (P = 0.359). The rein tensions were not different between the 

left and right reins during any of the responses (P > 0.05). The tensions in the left rein when 

turning left were less than the tensions in the right rein when turning right (P = 0.011). The 

tensions recorded in both reins when halting were significantly greater than the tensions in the 

reins during any of the other responses (P < 0.001; Fig. 2a). The horses that were not currently in 

work required more tension on the left rein when going straight than those in work (4.5, Q25 5.9, 

Q75 3.8 and 3.3, Q25 8.2, Q75 1.3, respectively, P = 0.014). 

3.2. Riding 

The tensions recorded in the reins during the ridden tests are presented in Table 3. The overall 

mean rein tension recorded for the riding test was 7.4 _ 0.7 N. 

The tensions recorded in the left and right reins were not different when the horses were going 

straight or halting (P > 0.05). When the horses were ridden in a straight line, the tensions in both 



reins were less than the tensions in the left rein when turning left and both reins when halting 

(P < 0.001). The tension in the left rein when going straight was less than the tension in the right 

rein when turning left and greater than the tension in the right rein when turning right (P = 0.013). 

The tension in the right rein when going straight was less than the tension in the right rein when 

turning right (P < 0.001; Fig. 2b). 

The tension recorded in the left rein when turning left was greater than the tension in both the 

left and right reins when turning right (P < 0.001). The tension recorded in the right rein when 

turning left was less than the tension recorded in the right rein when turning right and both reins 

when halting (P < 0.001). When the horses were ridden on a turn to the right, there was more 

tension in the right rein than the left rein (P = 0.002) with the tension in the left rein being less 

than those in both reins when halting (P < 0.001; Fig. 2b). The rein tension recorded in both reins 

when halting was greater than the rein tension in both reins when going straight (P < 0.001), the 

right rein when turning left (P < 0.001) and the left rein when turning right (P < 0.001; Fig. 2b). 

The horses that took the most steps after the initial application of the halt signal required 

increased rein tension to achieve the halt (P = 0.023). The rein tension recorded was not different 

between bridle and halter for any of the responses (5.4, Q25 3.2, Q75 9.1 N and 5.8, Q25 2.3, Q75 

10.1 N, respectively; P > 0.05). 
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Fig. 2. (a) The rein tensions (N) recorded from horses as they were long-reined through a set course. Columns with 

different letters are significantly different (P < 0.05). (b) The rein tensions (N) recorded from horses as they were ridden 

through a set course. Columns with different letters are significantly different (P < 0.05). 

When the test was completed at a walk, the rein tension recorded was 5.1 N (Q25 2.9 and Q75 

8.1 N). This increased, though not significantly, when the test was completed at trot to 6.3 N (Q25 

28 and Q75 14.9 N). The rein tensions at walk and trot for each of the movements did not 

differ except for those in the left rein when halting, during which the tension was greater at the 

trot than at the walk (21.5, Q25 8.5, Q75 29.1 N and 7.3, Q25 4.8, Q75 10.3 N, respectively; 

P = 0.013). 

The number of years the horses had been in work did not have a significant effect on rein 

tension recorded (P > 0.05). In contrast, the discipline within which they had previously been 

trained did have an effect, with the horses that had been schooled in dressage and eventing 



requiring the least tension on the right rein when going straight, while the racehorses required the 

greatest (P = 0.003). The horses in work required more tension on the left rein when going 

straight than those not in work (3.6, Q25 5.0, Q75 2.3 N and 1.8, Q25 2.2, Q75 1.4 N, respectively, 

P = 0.009). Rider 3 used the greatest tensions on the left rein for turning left (P = 0.05) and 

turning right (P = 0.005) when compared with riders 1 and 2. 

3.2.1. Comparisons between long-reining and riding 

When comparing the long-reining and riding data (i.e., with the data from the riding test 

analysed with halter and bridle combined), lighter tensions were required on both reins when 

halting (P = 0.002) and turning left (P < 0.001) as well as on the right rein when going straight 

(P < 0.001) for the ridden horses. The rein tensions required to complete the course when 
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Table 3 

The rein tension (N) recorded from horses when they were ridden through a set course 

Rider Gait Bridle/ 

halter 

Saddle 

or not 

Left turn Right turn Straight Halt Mean 

Left 

rein 

Right 

rein 

Left 

rein 

Right 

rein 

Left 

rein 

Right 

rein 

Left 

rein 

Right 



rein 

Left 

rein 

Right 

rein 

Advanced Walk Bridle Yes 8.11 3.12 3.06 3.08 3.80 1.55 3.45 1.77 4.55 2.11 

Intermediate Walk Bridle Yes 5.43 0.88 1.83 3.10 2.92 1.40 5.99 3.09 3.52 1.84 

Intermediate Walk Bridle No 9.90 1.59 3.03 4.79 3.73 3.38 10.31 3.37 5.38 3.49 

Novice Trot Halter No 9.23 0.31 1.46 8.35 1.91 1.42 6.49 4.46 3.54 3.11 

Intermediate Trot Bridle Yes 4.11 2.62 4.06 2.84 4.24 2.54 6.39 5.56 4.56 2.87 

Intermediate Walk Bridle Yes 5.02 0.67 1.97 2.67 3.07 1.75 6.73 5.72 3.50 1.95 

Novice Walk Bridle No 13.57 2.24 2.21 5.46 4.59 2.49 4.80 6.66 6.63 2.95 

Intermediate Walk Bridle No 8.62 5.25 5.34 9.17 5.76 4.99 6.68 6.74 6.36 5.81 

Novice Walk Bridle No 7.83 6.23 5.62 8.27 6.01 4.74 9.32 7.45 6.59 5.97 

Advanced Walk Bridle Yes 11.32 5.14 9.05 7.05 8.79 7.39 8.72 7.76 9.83 6.86 

Intermediate Walk Bridle Yes 6.82 2.44 2.00 4.19 3.90 3.56 7.90 9.07 4.85 3.24 

Novice Walk Halter No 8.83 0.42 1.36 7.80 2.19 2.27 3.23 9.17 3.30 4.31 

Intermediate Trot Bridle Yes 9.93 2.02 3.81 3.48 5.04 3.91 8.48 11.17 6.38 3.43 

Intermediate Trot Bridle No 16.84 13.21 1.49 16.28 4.08 5.18 29.05 11.90 7.50 9.37 

Novice Trot Bridle No 16.83 1.53 3.66 7.67 4.78 2.94 18.67 14.79 9.83 4.86 

Intermediate Trot Bridle Yes 6.41 2.14 2.72 3.42 2.56 1.76 17.09 15.67 5.53 3.88 

Intermediate Trot Bridle No 14.88 1.68 4.77 5.79 6.14 2.24 23.82 20.29 9.56 5.31 

Novice Trot Bridle No 12.65 9.28 0.85 18.57 1.75 3.27 29.58 20.60 7.12 10.13 

Advanced Trot Bridle Yes 17.45 0.72 8.95 13.82 4.02 2.19 25.09 21.07 12.13 8.27 

Advanced Trot Bridle Yes 17.25 13.22 5.04 8.77 10.98 7.04 21.50 23.88 12.04 10.35 

Novice Walk Halter No 16.63 2.39 2.61 14.59 9.05 5.15 12.67 26.39 10.05 10.11 

Advanced Walk Bridle Yes 14.67 1.41 4.35 9.51 3.76 1.87 35.29 27.32 8.48 5.52 

Novice Trot Halter No 16.89 13.06 0.82 13.88 1.76 3.15 43.26 27.88 6.73 9.68 

long-reining were not predictive of the rein tensions that were required when riding the course 

(P > 0.05). 

Compared with riding in a bridle and riding in a halter, long-reining required greater tensions 

in the right rein for going straight (P = 0.006), the left rein when halting (P = 0.013) and in the 

right rein when halting (P = 0.001). When turning left, the tensions recorded in the left rein were 



greater for the horses that were ridden in a halter than those that were long-reined (P < 0.001). 

The tensions required for the halt response were greater in the left rein when long-reining 

compared with riding (P = 0.003). Similarly, the right rein tension for halting was greater for 

long-reining than riding (P < 0.001). 

When comparing the long-rein and riding tests at the walk (i.e., excluding trot data), the 

tensions recorded from the long-reining test were greater than for the riding test when using 

either a halter or a bridle in the right rein when going straight (P = 0.05) and in both the left and 

right reins when halting (P = 0.002). The tension in the left rein when turning left was greater 

when the horses were ridden in a halter (P = 0.024). Long-reining required greater tensions in the 

right rein when going straight (P = 0.015), in the left rein when turning right (P = 0.006) and in 

both the left and right reins when halting (P < 0.001). Riding required the most tension in the left 

rein when turning left (P = 0.011). With all ridden and long-rein data combined, the amount of 

rein tension required to halt increased with the number of steps taken by the horse to achieve the 

halt (P < 0.001). 

4. Discussion 

Previously reported measures of rein tension are alarmingly high but may reflect confusion 

over whether pressure or tension was being measured. There are a number of problems with the 

measurement of forces applied to the bit in a horse’s mouth because if a force is applied to a rein, 

its effect on the mouth can be measured in at least two ways. Firstly, one could assume that the 

force being applied to the rein produces a force on a single point in the mouth. As hand force on 

the rein is pulling approximately posteriorly and the horse’s head and neck can pull most 

effectively anteriorly, the force through the rein is essentially tension and should be measured in 

Newtons (N). A second method of measuring the effect of rein force on the mouth acknowledges 

that the force through the rein does not act in only one place within the mouth (Clayton, 1985). 

Rather, it acts on all areas with which the bit has contact, i.e., not only the lips, but other parts of 

the horse’s mouth as well. Thus, there is a spreading of the rein tension over an area and so one 

could report rein activity as a summation of pressure on those areas. However, as rein tension 

increases, the elastic nature of the horse’s lips results in a larger area of lip contacting a larger area 

of bit and so, the pressure at any moment cannot be accurately measured. Therefore, it is our 

opinion that pressure is not a practical measure of rein force in the mouth and that rein tension 



should be measured. Such tensions should be reported alongside the specifications of the bit 

currently being used. 

The tensions recorded for contact in the current trial were considerably lighter than those 

reported previously. Comparing data recorded from horses while trotting, Preuschoft et al. (1995) 

recorded between 50 and 75 N then, in later work, Preuschoft et al. (1999) recorded tensions 

between approximately 6 and 75 N, similar to those of Clayton et al. (2003) who recorded in the 

range of 10–60 N. In the current study, the mean rein tension recorded when the test was 

completed at trot was 9 N. Assuming that the calibration of equipment is correct in all cases, this 

discrepancy highlights the need for riders and trainers to become aware of the tensions used when 

riding and training horses. Furthermore, as the current study has shown that responses can be 
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achieved with relatively low tensions, one must question the welfare of horses subjected to 

significantly greater tensions. 

It is widely propounded that horses should be trained to respond to the lightest of cues (e.g., 

Hafez et al., 1969;Wynmalen, 1985; Clayton et al., 2003) and therefore both riders and handlers 

should strive to achieve the lightest contact possible (O¨ dberg and Bouissou, 1999). This lighter 

contact appears to be approximately 3.9 N (401.3 g) per rein for riding and 5.0 N (512.3 g) per 

rein for long-reining, which in both cases, was approximately 100 g more than the weight of the 

reins. Wynmalen (1985) proposed that contact should be maintained by the weight of the reins 

such that there is a distinct catenary between the horse’s mouth and the rider’s hands. However, in 

practice, it would appear that this may be difficult to achieve and that further endeavour in 

equitation science should explore the feasibility of maintaining contact with only the weight of 

the reins. Having said that, since contact cannot be less than the weight of the reins, this would 

mean that the weight of the rein is effectively a neutral stimulus for the horse. This quest for light 

contact is lost when riders maintain a strong contact with the horse’s mouth, often in an attempt to 

achieve poll flexion (Cook, 1999). Clearly, there is no need for horses to be made to endure such 

unnecessary pressure and perhaps a clear demonstration of lightness should become an objective 

measure of a horse and rider’s performance in various types of equestrian competition. It would 

appear that accurate, objective measurement of effective lightness can be achieved only with 

technology, such as that currently described. So, investigation into the implementation of such 



technology into both training and competition should be undertaken. 

Greater tensions were required to elicit the responses during long-reining than when riding 

although there was no relationship between these tensions. Thus, the rein tensions required for 

long-reining were not a predictor of the rein tensions required when riding the same standard 

course. The difference in the maximum tension recorded was 7 N. Given that the difference in the 

weight of the reins between riding and long-reining was only 1.5 N, the increased tension 

required for long-reining must reflect other influences. These could include the length of the reins 

used in long-reining that may affect the maintenance of the lightest of contact (McLean, 2003) 

because the greater distance between horse and handler reduces sensitivity to the horse’s mouth 

(Wynmalen, 1985). These results show that long-reining should be conducted with caution and it 

is not a practice that should regularly be applied to young horses in their foundation training, 

especially if the ultimate aim is for them to respond to the lightest stimuli. If the chief benefits of 

long-reining are to linked to safety, perhaps increased attention to habituating horses to girths, 

saddles and the weight of riders, or even an alternative method of teaching rein signals, would 

have the same outcome. 

As Cook (2003) described, driving a horse in long-reins implies dependence on the reins as the 

main form of communication due to the lack of other modes of stimulus application, such as seat 

and legs. As expected, greater tensions were required to achieve the halt response during longreining 

than riding. This highlights the importance of the use of other stimuli, such as weight and 

legs through classical conditioning, that reduce the need for tension in the reins to achieve a halt. 

Having said that, the tensions applied for the halt response were much greater than those required 

for any other response. This shows that riders and trainers need to be careful with the amount of 

rein tension used when halting and furthermore, that a greater understanding of the process of 

classical conditioning is necessary so that the reliance on rein tension can be decreased as swiftly 

and elegantly as possible. It was not surprising that the more steps were taken by the horse to 

perform the halt, the greater the rein tension required to achieve the halt response, since latency to 

complete the response is a measure of the horse’s responsiveness to the halt stimulus (McGreevy, 

2004). Generally, horses that have habituated to rein tension will be more inclined to lean on the 
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bit pressure rather than actually slow the legs, as the correct meaning of the rein stimulus has been 



blurred (McLean, 2003). 

As expected, increased rein tension was required in the direction to which the horse was 

turning. This confirms that there was a distinct application of the turn stimulus on the turning rein 

and a release of the contact on the opposite rein to facilitate the turn. Interestingly, this difference 

was apparent only in the riding test and not the long-reining test, again highlighting the decreased 

sensitivity in the reins with long-reining. Having said that, the greater rein tensions required for 

turning to the right compared to the left were not expected. It is widely reported that most horses 

have an innate one-sidedness (e.g., Littauer, 1969; de Kunffy, 1992; Drummond, 1998) although 

there is debate as to whether this is more likely to be to the right (de Kunffy, 1992; Loch, 2002) or 

to the left (Mairinger, 1983; Hartley-Edwards, 1990). Anecdotally, racehorses are generally 

considered to be one-sided to the direction in which they have mainly raced, although this was not 

observed with the horses used in this trial. 

The tensions in the left rein when turning left were greater during the riding test than the longrein 

test. This suggests that riders were inadvertently thwarting the turn to the left. This aspect of 

the riders’ interaction with the horses is further suggested by the comparisons between the 

tensions required for straightness. Since greater tensions were recorded in the right rein when 

going straight in the long-reining test, it is possible that all riders used their legs or bodyweight to 

modify an inherent drift to the left. 

The results of this study confirm that different horses require different rein tensions to elicit 

the same responses. For example, rein tensions differed with physical characteristics of the 

horses, such as breed, colour, sex and age (Tables 1 and 2). However, these must be viewed with 

caution for a number of reasons. The differences would have been exacerbated by not only the 

different backgrounds of the horses, but also because most of them had no previous experience of 

long-reining. Likewise, the differences between different breeds, age groups and sex of horse 

most likely reflect individual differences in outliers. So, to confirm the differences between 

different characteristics of horses, testing of larger numbers will be necessary. However, this is 

certainly an area worthy of further investigation as other work has reported differences with 

physical characteristics of horses (e.g., Mills et al., 2002; Murphy et al., 2005). 

The characteristics of the horses’ previous training had more influence on the results obtained 

than the number of years in which they had been in training. Contrary to expectations based on 



the principle of habituation, these results may indicate that tensions used on horses do not 

decrease with temporal progression of training (Hafez et al., 1969; Houpt, 1979; Wynmalen, 

1985; Waran et al., 2002; Clayton et al., 2003; McLean, 2003). 

Contrary to popular belief, the tensions required to complete the test were not different 

between bridle and halter. Anecdotal evidence suggests that most people who ride in a halter do 

so because they believe it to be gentler than a bridle. However, as proposed by Clayton et al. 

(2003), a rider’s perception of rein tension can be very different from the data obtained using 

tensiometry. A direct comparison of the rein tensions recorded between riding in a halter versus 

a bridle must be approached with caution because the angle at which the rein meets the horse’s 

head differs with these two pieces of apparatus. The difference in this angle will influence the 

effect of tension in the rein. In the current study, none of the horses showed any conflict 

behaviours (McGreevy et al., 2005), suggesting that the current rein tensions were not excessive 

(Bateson, 1991).However, the riderwith the least experience (Rider 3) tended to use the greatest 

tensions in the reins when eliciting the turn response when using either a bridle or a halter. 

Inexperienced riders would not necessarily be expected to be able to use light stimuli as an 

advanced rider would, although the importance of doing so must not be ignored. This finding 
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merits an investigation with larger numbers of riders who can be categorised (e.g., as novices 

and advanced). Such research may demonstrate paradoxical correlations between rein tensions 

used as a horse’s training progresses and experience of riders. The different rein tensions used by 

riders is important from a coaching viewpoint as all three riders in the current study were given 

the same instructions to complete the same course, mostly on the same horses. Therefore, it 

would be beneficial for those involved in rider education to be sure of the rein tensions being 

applied to horses, especially if riders do not have an accurate perception of the rein tension they 

are using. 

5. Conclusions 

Clearly, a range of rein tensions is required to elicit specific responses. Importantly, light 

contact can be maintained when not actively applying a specific stimulus to a horse. In the current 

study, this contact was approximately 100 g more than the weight of the reins, being 

approximately 3.9 N (401.3 g) for riding and 5.0 N (512.3 g) for long-reining. These results are 



strikingly different from those previously reported (e.g., Preuschoft et al., 1999 and Clayton et al., 

2003). Taken together, the individual differences recorded between the horses in the current trial 

and the differences in rider’s perception of rein tension (Clayton et al., 2003), highlight the need 

for objective measures of rein tensions applied to horses. In the interests of horse welfare, riders 

need to become aware of the rein tensions that they are applying to horses and work to decrease 

them. With an objective measure, such as rein tension, this process can be readily implemented 

and monitored. 
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