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Overview Comments, Strengths:

It is important to reduce stress in experimental animals for three reasons: 1) to treat animals as humanely as possible, 2) to reduce the chances of injury to either animals or handlers, and 3) to reduce whatever influence that stress may have on the experimental results. This paper tests the idea that stress could be reduced by giving chimpanzees rewards for voluntarily submitting to procedures, such as an injection, that would otherwise be more stressful. Since chimps cannot verbally report how much stress they feel, the issue has to be examined by measuring physiological changes in blood that are known indicators of the degree of stress. Results support the hypothesis in that chimps that voluntarily presented a leg for an injection because they had been trained to expect a reward had significantly lower blood indicators of stress.
Overview Comments, Weaknesses:

The positive reinforcement training procedure was not explained, and we cannot know if the most effective procedures were used. There is no information on what features of the training were manipulated to determine what was most effective. It is quite possible that the procedures used could have been improved.
Introduction: 

1.  Was there an explicit hypothesis? If not, what was the implicit hypothesis?
Yes, the idea was that by teaching chimps they would get a reward if they cooperated (by voluntarily presenting a leg  for injection), they would show fewer signs of stress than if they had to be caught and forced to submit to injection.
2.  How reasonable does the rationale seem? Why or why not?
It is very reasonable, because a great deal of prior research by others has shown that animals will learn to cooperate for rewards and that voluntary behavior is less stressful that forced behavior. However, the research supporting these principles was not discussed extensively, which may be justified because the ideas are so well known and generally accepted.
3.  What are some alternative ideas that were not considered. Does this research seem scientifically important? Is it medically important? Why or why not?

The authors also used punishment for failure to cooperate (threatening them with a dart gun if they did not cooperate). The threat itself was surely a stressor, but there does not seem to be much of this point. A similar problem exists with using a stick to move the animal close to the handler and tricking it to receive the injection. It is not clear how much of the stress response is due to the injection itself and how much to psychological effects.
The reinforcement procedure used might have been improved upon, but we have no way of knowing how much effort experimenters made to develop the best possible training.
The research is medically important in the sense that stress from handling could affect the animals’ health if the stress were severe. Ulcers and psychological problems are examples.  Reducing stress is certainly important in research, because experimental results should come ONLY from the independent variables under test, not from other uncontrolled variables like stress.

There are limits to the usefulness of this study in that it appears a great deal of training is required and only one behavior (leg presentation) was involved. Handling of chimps in a research environment must surely involve other stressors than injection, and the reinforcement training did not address these.
Methods:

1.   What is the independent variable: that is, the part of the experiment being manipulated by the experimenter?
... whether or not a given chimp was trained to cooperate or forced or tricked to submit to injection.
2.   Is the design adequate? Why or Why not?
The value of the secondary reinforcer, like clicks or whistles, was not clear, but I assume it is related to improved learning, as has been demonstrated in “clicker training” of dogs, for example. No references on this point were provided.
See also comments above about the likelihood of the stress response being affected by the physical pain of injection and the psychological effects of seeing a dart-gun threat or being deceived by the handler.

The best objective indicator of stress is blood level of cortisol. The authors cite some papers in which cortisol was used as the index of stress, but did not choose to use this measure in this present study. Blood cell and chemistry can indicate stress, but these are affected by many variables other than stress and they are not as reliable and indicator as cortisol, which is a hormone specifically secreted in response to stress.

3.  How well do the control groups serve as checks on variables that could influence results other than what is being tested? Why or why not? 
As mentioned, there was variability in how control chimps (the ones not cooperating) were handled. Some were  threatened, others were deceived. It is possible that stress  varied with which approach was used, but the data were apparently not grouped to show whether this was true or not. Nonetheless, the main issue was tested; namely, that stress indicators might be less if animals respond voluntarily for rewards.

4.  Describe the negative control group and its function? Are there important variables that the control group does not account for?
This point has been described above.

5.  Is there a positive control group or is one needed? 
No.  A positive control  group would be one in which chimps were not injected. But that is not possible, for there is no other way to get a blood sample from an animal unless it is anesthetized or subjected to great stress by forced drawing of blood.
6.  Is double-blind testing needed and used? Why or why not?
... probably not needed because the measurements cannot be affected by experimenter bias. The data come directly from objective lab  measurements.
7.  Do the data-collecting approaches or devices seem appropriate? Are they sensitive enough for what is being tested? 
The collection procedure had some problems, as mentioned above. The actual analysis of blood was straight-forward, but cortisol would have been a better indicator of stress.
8.  Are there other approaches or devices that might have been better to use?
The behavior itself is an indicator of stress. That is, how readily a chimp cooperates indicates the stress it experiences. Data of this kind was not measured. Willingness to present a leg to get a reward could have been indexed by such measures as what percentage of injection attempts  the animals cooperated and the time lag between when they were cued to present their leg and when they actually did.  It is quite possible that chimps that were more reluctant to cooperate had higher stress  levels than those that did not hesitate, but data were not grouped this way so we might know.
The training and procedures apparently only occurred once each year. While this is consistent with the practical operations of the colony, it is probably not as good as situations were the chimps were tested many times in a shorter period of time. Presumably, learning to respond to the rewards would have been more effective if the situation were repeated often.

Results:

1.  Do the results support the hypothesis or not? How convincing is that support? 
Yes, especially total white cell count, % of old white cells, and blood glucose. 

2.  Do you notice anything of potential importance in the data that was not commented on by the authors?
A greater  percentage effect was seen in the age of white cells (“segmented WBC).  
3.  Is the variance in data large enough to suggest that some variables are not being controlled? What might these be?
Variation in the data is not shown.
4.  Apart from the statistical effect, what is the magnitude of the ‘treatment’ effect? Is it large enough to be of much practical importance?
The magnitude of difference is not all that great (on the order of 10% or less, except for older white cells).

Discussion:
 1. Summarize how the authors discussed the results in terms of their original hypothesis.
They conclude that results support their notion that coupling positive reinforcement training with stressful handling of experimental animals makes the experience less stressful.
2.  Did they point out implications that go beyond the hypothesis?
Not really, except to suggest that reward training might be useful for other handling needs besides injection.

3.  What implications did the authors perceive that go beyond the original hypothesis. Do you perceive any other implications? 

The “quality of  life” of captive wild animals would probably benefit from more consistent reward training that is not limited to getting injected. A “happy” animal may well be more healthy and thus be a better subject for research. There are other studies, not mentioned by the author, that lab animals in a “rich” and pleasant environment have better brain function.

4.  What ideas for future research did the authors generate? What ideas for future research do you generate?
There is probably a need for more research on the best way to train the chimps. Note that they say 31% of their chimps have not been successfully trained, and they make no assessment on how well the others are trained.
5.  Note any important information that was not commented on by the authors.

One would think that the magnitude of effect would be greater when data were grouped within subjects. In that case, the variability should be much less (but was not indicated in the paper) because a before-and-after comparison is made for each chimp and not lumped and averaged across all  chimps. Yet, the effect was less, and in fact the difference in young white cells did not reach the usually expected level of 0.05. There is no discussion of this unexpected result.
6.  Does the author state a ‘take-home lesson?
Yes. stress is an important factor that could distort research findings. Therefore, researchers should try to minimize stress in their experimental animals to improve the quality of research data (as well as to improve animal welfare).
7.  How would you state the take-home lesson?
... about the same way.
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