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How might stress arise?

Let's look at it from the dog's point of view. That means taking account, as far as we can, of its nature, its instincts, its experience, especially its early experience, and its expectations. It is a social animal, a pack animal, accustomed through its evolution and experience to a social group with a well defined though flexible dominance hierarchy or 'pecking order'. It knows who is boss and in the natural order of things, and in most domestic situations, neither the pack nor the boss will change often. Naturally any puppy (especially males) may itself become boss ('a-male') in due course. Often, in domestic situations, the pet dog indeed becomes boss, according to the behavioural signals it receives from its owners or other members of its pack, e.g. the children, and this can lead to distressing and occasionally dangerous misinterpretations of who is allowed to do what. To this extent, we might think that the situation of working dogs is less stressful, more clear-cut; unambiguously they are not the boss and must obey the commands of the owner/handler. Yet there are some unusual features of the guide dog's life. The early placement with the puppy walker permits the crucial experiences of socialisation to be well established before the phase when novelty more readily induces fear. The time with the puppy walker. in many respects, is an ideal life for a young dog. What happens next, however, is potentially less than ideal from the dog's point of view, though necessary for its training. Having become accustomed to its pack/family situation, it reverts to institutional life, from home to kennels, and to a number of handlers and trainers before it reaches its ultimate home and owner. The training itself builds on tasks that dogs appear to enjoy and which are not far removed from either natural patterns of behaviour or those expected in other working dogs or pets. Certainly there is nothing to compare with flaming hoops!

Objectively, however, we now have a dog with periods of 'instability' or change in its surroundings and ownership, disruption of its routines and the establishment of new routines, some of which, at least, are potentially stressful. Any training process, as we already noted, has the potential to be stressful, and since the first-class guide dog to a substantial extent (and within learned constraints) is an accomplished decision-maker, it takes on some roles which are normally those of its owner: in defined circumstances it must 'disobey' its owner's preliminary intention. Moreover, it must work in surroundings in which, perhaps, we would avoid taking pet dogs; dense crowds, noisy traffic or the sounds and complexities associated with underground or even surface trains. So, both in its training and its eventual work, there is the potential for stress. What we need to know is how real is this possibility - does it, for instance, effect the training of the dogs, as it may affect learning in children?

 Does it also, perhaps, effect their performance after final placement? If stress exists, what aspects of the training or work produce it? How important are the influences of the first year. Perhaps even before puppy walking, in shaping vulnerability to stress? Are there important differences between individuals in their susceptibility to stress, or their ability to cope with it or to adapt to it, as there are in people? The questions grow the longer we think about it and many of them are fascinating; some of the answers, perhaps, imponderable. But our attempt to answer them must begin with a consideration of the meaning and characteristics of stress; what is it, what does it do, and how can we detect it or measure its intensity?

What is stress?

Not what we think. Ideas like pain, anxiety, discomfort, fear, conflict, noise come to mind; these are potential causes of stress or 'stressors' but stress, strictly speaking, is the response which they induce. Stress (a concept particularly developed by Hans Selye) emphasises the remarkably similar array of physiological and behavioural responses which can be triggered by a wide variety of potentially threatening stimuli. Nor are these responses necessarily harmful or maladaptive though they often can be, especially if triggered by inappropriate stimuli or too intensely, or sustained for too long. Central to stress responses are the adrenal gland and the sympathetic nervous system. The adrenal gland has double involvement; its central medulla produces the hormone adrenaline which reinforces many of the effects of sympathetic nerves. These themselves operate by producing the closely related 'transmitter', noradrenaline. The results have been aptly summansed as physiological responses appropriate to fight, flight or fright (increased heart rate and blood pressure, muscle tone, increased blood glucose, widening of the pupil of the eye, raising of the hair coat, etc.) The surrounding cortex of the adrenal gland produces steroids ('corticosteroids') with numerous metabolic and anti-inflammatory effects. and the link between this and the nervous system is provided by the pituitary gland. This 'drives' the adrenal cortex by producing ACTH (adrenocorticotrophic hormone) and the pituitary itself is driven by locally acting releaser hormones from the adjacent area of the brain, the hypothalamus. These are not the only factors in producing stress responses, but already we could anticipate that potentially measurable effects would include hormonal changes, cardiovascular changes (heart rate and blood pressure). metabolic changes, even effects on some of the systems responsible for resistance to disease. Many of these effects, of course, would be reflected in changes in blood composition but the problem is that even obtaining the blood sample may itself be stressful and the degree of stress may increase or decrease with repeated sampling. Even putting a needle into a vein, to obtain a blood sample, let alone an artery, to measure blood pressure, is an 'invasive' procedure. Both scientifically and ethically, assessment of stress ideally involves non-invasive measurements.

 So far we have emphasised physiological 'markers' of stress, because they have the advantage of being objective, so two observers, provided they are competent, should get the same result. But behavioural manifestations of stress are also very important - from subtle changes of attitude, posture or activity through to obvious dullness, anxiety or bizarre behaviour (e.g. self-inflicted injury. aimless licking. perhaps coprophagia, also pacing or stereotyped behaviour often seen in poor zoo environments). Stereotyped behaviour is associated with what we would call boredom -i.e. a restricted, deprived range of sensory experiences or behavioural opportunities: walking up and down a deserted station platform. But it may also became a source of subconscious or conscious reassurance - as vividly portrayed by Humphrey Bogart as Captain Queeg. the tough but deranged sea captain in the film "The Caine Mutiny", obsessively playing with a handful of ball bearings as the pressure upon him increased. The problem, of course, with behavioural markers of stress is that they are highly subjective -their interpretation depends on the experience of the observer and their knowledge of the individual under observation. Even experts will not necessarily agree. So an experienced expert may detect changes far more subtle than those in reach of the best equipped scientist just as experienced drivers usually know the speed of their car without checking -but the speedometer, over time, will always be more reliable and for drivers with less experience of that car, it will be essential.

However objective our measurements, there is one sense in which stress is always inescapably personal: it depends on the individual as much as the threat. It is the perceived threat and opportunity (or lack of it) to engage in avoidance or stress-reducing behaviour which matters. Some of the latter may appear to be irrelevant - nail-biting. chewing on objects, etc - yet may measurably alleviate stress. A ride in a hang-glider may be a threat to me but a pleasure to you. Whatever the stressor. the resulting stress depends on the individual: their experience. their expectations. their routines. their surroundings and, especially in social animals, whether the stressor is experienced in isolation or in a group. Within a stable group of individuals, the potency of a stressor is usually less than for the same animals in isolation On the other hand, regrouping and the establishment of a new hierarchy is itself a potential stressor. Separation from close associates (in its extreme form. bereavement in humans) is of course a powerful potential stressor. Routines become stressors when they are disrupted: odd 'let-downs' in a clear-cut routine may be more stressful than a routine which is never exactly regular. But again, it may depend on the individual more than the routine and changes may affect some but not others.

What can we measure?

If we concentrate on non-behavioural, non-invasive measurements accessible to affordable equipment and reasonably fast results, the range of possibilities becomes fairly narrow. Yet it is important to have a range of measurements because single indicators can be misleading. It is all too easy, for example, to equate high corticosteroid levels with stress, low levels with its absence. But some novel experiences, or even suckling, can raise corticosteroid levels without being 'stressful' in any readily intelligible way. Moreover, chronic pain can be associated with normal steroid levels yet it is hard to imagine that it ceases to be stressful. We have chosen, so far, to concentrate on three particular measurements on grounds of their performance in our preliminary trials and their potential relevance for working dogs. Before describing them, a couple of general points about interpretation will be helpful. 
(a) By using a cardiovascular and an endocrine marker we would be reasonably confident that normal levels in both would make it unlikely. though not impossible. that significant levels of stress existed in that animal or situation -provided the timing and technique are both appropriate.
(b) Changes in either, certainly in both. would alert us to the strong possibility of stress associated with the individual or the situation. Positive results could identify stressprone individuals - their training, handling or housing might need to be modified or such evidence might come into selection procedures. Results might also reveal aspects of housing, routines, or training which were potentially stressful and appropriate action could be taken. This would depend on judgements of welfare and cost-benefit. Most important, such information might be a predictor of training problems before they arise. That can only be tested in a prospective study, i.e. one which makes repeated measurements at different stages of the dog's progress and tests whether there are early differences in the measurements in dogs which subsequently turn out to have training problems. The view that stress was a factor leading to impaired training performance was the original reason that the study was commissioned by Guide Dogs.

Two of the techniques which we are currently developing (blood pressure and cortisol measurement) are 'snapshot' techniques - they intervene at a selected moment. Another (heart rate) allows continuous monitoring while the dog experiences a sequence of events, e.g. during anticipation and performance of a training session.

Cortisol

 Measurements of blood cortisol, and some other hormones, have a long history in research om stress or the assessment of stressful procedures. The fact that saliva contains concentrations of cortisol which reflect those in blood (though they differ) allows cortisol measurements to become a reasonably non-invasive, certainly painless technique. Hitherto this has mainly been exploited in farm animals but our preliminary results suggest that it has good potential in the dog. The key question will be how sensitive it will prove in detecting mild rather than gross stress.

Blood pressure

 This is most accurately measured through a suitable needle inserted into an artery; it is arterial pressure which matters and 'direct' measurements, if competently performed, are beyond dispute. Such measurements, however, are obviously invasive and anticipation or experience of pain means that even in trained individuals there must be considerable suspicion that 'spot' measurements are not good indicators of resting, relaxed blood pressure. More recently devices have been developed for constant recording of direct blood pressure in both humans and experimental animals: 'chronic ambulatory' techniques obviously more likely to reflect 'resting' blood pressure. Most people are more familiar with non-invasive measures of arterial blood pressure such as the traditional 'sphygmomanometer' at the doctor's surgery, with its arm-cuff and mercury gauge. These non-invasive procedures depend on applying a pressure cuff around a limb and thus partially or wholly occluding its artery. The resulting changes in the behaviour of the artery, depending whether it is partly or wholly occluded (compressed) are manifested by changes in the pulse and its sounds, detected by the nurse/doctor's stethoscope. We use a more sophisticated version of this principle, the oscillometric technique, in which the machine automatically applies a sequence of pressures to the 'limb' cuff and measures changes in the pressure oscillations generated by the movements of the artery. There are suitable safeguards against irrelevant frequencies and thus some protection from artefacts. e.g. due to movement or shivering. Our experience over a couple of years suggests that tail cuffs are better tolerated and, perhaps for this reason, give more repeatable measurements, than the more traditional limb cuffs. The readout is systolic (peak) pressure, diastolic (cardiac relaxation) pressure and heart rate. Each, potentially, is affected by stress and changes or variability could prove as important as actual levels.

Heart rate

 Our blood pressure measurements also give us heart rates but only with the dog attached to the machine. Our project is also examing the use of a modified fitness tester to transmit heart rate from dogs during free movement and the results look extremely promising.

Conclusion

So far, progress has been good and we hope to provide the Association, by  the end of the project, with techniques which it can use for itself for a  variety of purposes where the question is: have we evidence of increased  stress, as a result of

 the dog's temperament or breeding.  a change in the way in which it is housed. kept or trained, or (c) as result of the work itself?

If the problem lies in the individual. How far back can we trace it and is  there a correctable cause. e.g. during puppy walking or even earlier? Progress also has unavoidably been slow - faster perhaps than was  expected, but slow nevertheless and for two firstclass reasons. Our firm exclusion of all but non-invasive procedures.  Our determination to avoid or minimise pitfalls from misinterpreted  tests. The consequence, whether rejection of a good dog or an  unnecessary change in routine, would be to waste money. That would be  the exact opposite of what we want. The challenge of this project is not to push back the frontiers of science  but to apply science in a way which solves practical problems cost  effectively. The latter is especially important because we are always  conscious of the task which is the reason for the Association's existence  and its high standing with the public, especially those who donate time or  money towards its activities. We hope that our study will produce results  which are scientifically interesting and useful to all those involved with  working dogs of various sorts but, above all, results which will help to  confirm and, if necessary, to improve both the welfare and appropriate  training of guide dogs. We hope that our work, like that of the guide dog,  will allow problems to be anticipated and avoided: smoothly,  unobtrusively, painlessly and effectively. 
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