Effect of ultrasonic devices on the distraction behaviour of guide dogs
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There are numerous electronic devices that emit ultrasound which are designed to repel household and garden pests and to discourage gatherings of young people.  Some of these operate at frequencies within the auditory range of the dog, reported to be between 67.0 Hz and 44.0 kHz (Heffner, 1998).  Concerns have been expressed that these devices could influence the behaviour of guide dogs resulting in safety implications for the guide dog owner or at least a reluctance of dogs to work within a certain area.

In order to investigate this, two ultrasonic devices were subjected to a blinded cross-over investigation of their impact on scored behaviour dogs under controlled conditions in a purpose-built environment designed to investigate behavioural responses of guide dogs.
Forty five Labrador, Golden Retriever and German Shepherd dogs belonging to the Guide Dogs for the Blind Association were used for the study in pre-assigned groups in random order to investigate a garden pest repeller “Pest-Stop Outdoor” (Procter Brothers Ltd) and a young person deterrent “Mosquito™ Teenage Deterrent” (Compound Security Systems).  The pest repeller emitted a burst of ultrasound at an undocumented frequency when activated by a motion sensor detecting movement at a distance of approximately 20m (Procter Brothers Ltd, undated), whilst the person deterrent was continually active at mean of 16.8 kHz (National Physics Laboratory, 2005) with an effective range of approximately 20m (Compound Security Systems, undated).
Twenty nine dogs (9 male, 20 female, age range 2.5 to 12.0 years, mean 4.3 years) were used to investigate the pest repeller.  Dogs were walked by an experienced handler through an 8.4m x 2.0m hard surface walkway bordered on both sides by raised banks covered in natural flora.  For control days the device was set to the off position and for treatment days the device was automatically triggered by the approach of the dog.  The dog’s distraction behaviour was scored by an independent trained observer using criteria previously established and as described in Table 1a.
Table 1a. Description of behaviour and scores awarded when assessing dog distraction behaviour at the walk.
	Score
	Description

	1
	Dog walks through at a steady pace with no head movement to find the source of the sound, ears still. Movements appear relaxed.

	2
	Dog walks through at a steady pace with slight head and/or ear movements to find the source of the sound. Movements appear relaxed. Dog recovers quickly.

	3
	Dog walks through, possibly slightly rushed or hesitant upon hearing the sound and has increased head and ear movements with an interest in the source of the sound. 

	4
	Dog walks through quickly or hesitates on hearing the sound, along with quick and frequent head and ear movements.

	5
	Dog rushing or refusing to go past upon hearing the sound. Dog appears startled, jumps forward or backwards on hearing the sound and actively looks around for the source of the sound. 


Twenty four dogs (10 male, 14 female, age range 1.0 to 8.0 years, mean 4.1 years) were used to investigate the person deterrent which was fixed at 1.68m height and angled 5 degrees downwards from the horizontal within a semi-closed area constructed of fence panels at right angles.  The handler and dog stood 2.0m perpendicular from the device and remained at that point for 2 minutes during which time the dog’s behaviour was scored using previously established criteria as described in Table 1b.  Dogs were exposed to the test area on 3 occasions in pre-assigned random order, when the device was off (control), emitting at 75dB and emitting at 90dB.  
Table 1b. Description of behaviour and scores awarded when assessing dog distraction behaviour at the stand.
	Score
	Description

	1
	Dog appears relaxed and settles quickly. Dog may lay, sit or stand or may sniff and look around, but does not appear agitated. 

	2
	Dog quite relaxed but may appear slightly restless. Lays sits or stands and may also sniff and look around. Perhaps some infrequent vocalisation.

	3
	Dog much more restless, may sit or lay for short periods but will not settle, will walk around for a large proportion of the time. More frequent vocalisation and interest in the source of the sound.

	4
	Dog vocal, restless, agitated, does not want to settle, rarely sits, lays or stands, very mobile and interested in the source of the sound. 

	5
	Dog trying to escape area, vocalising, appears distressed and in discomfort.


Data were analysed using Chi-Squared or Fishers Exact Analysis to determine if there was a significant difference in the behavioural scores between the control and treatment for the two devices. Values were considered significant when P<0.05. 

There was a significant effect of pest repeller on the behavioural score of dogs (P<0.001); with 93.1% of dogs scoring a ‘2’ when the device was on compared with 100.0% scoring a ‘1’ when the device was off.  Despite the significant difference in scores, the magnitude of the effect was marginal and indicated that the dogs could hear but were not adversely affected by the device.  There was no association found between age, breed or sex of the dogs and the scores they received (P>0.05).  
There was no significant difference between the behaviour of dogs exposed to the person deterrent at either intensity setting or the control (P>0.05).  More dogs scored a ‘1’ when the device was on (22/24 and 24/24 for 75dB and 90 dB respectively) compared with the control (21/24).  The device was observed to produce a low frequency beep every minute to signify that it was on.  The dogs were observed to respond to this sound with an ear twitch or small head movement.  There was no association between the breed, age or sex of the dogs and the scores they received (P>0.05).  
Overall, the results suggest that both devices are noticed by dogs, but that they do not produce a distracting effect of a significant magnitude.  Neither device produced an adverse effect on dog behaviour and therefore it seems unlikely that there would be an impact on the working ability of a guide dog.  Further studies in an urban environment using working guide dogs could provide more conclusive results.
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