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In a recent article, published in The Veterinary Journal,
Nina Cracknell and Daniel Mills of the Department of Agri-
cultural Sciences at the University of Lincoln tested the effect
of a homeopathic remedy for the treatment of fear associated
with the noise of fireworks (Cracknell and Mills, 2008). They
found that the placebo group responded as well as the
homeopathic/treatment group when changes in the number
of behavioral signs remaining were compared statistically.

Homeopathy is experiencing a resurgence of interest and
is receiving attention in the field of veterinary behavioral
medicine largely because of the perception that homeo-
pathic treatments have no side effects whereas traditional
treatments are often perceived to have unacceptable side
effects, a justification noted by Cracknell and Mills
(2008). Such perceptions appear to be seldom questioned,
yet if we are to move veterinary behavioral medicine past
the realms of observation and evidence-based medicine
and into the realm of tests of mechanisms and hypotheses
we must question our approach to such issues. This article
provides a commentary on what a review of homeopathy
can teach us about the thought process involved in assess-
ment and treatment in veterinary behavioral medicine.

Issues affecting experimental design

There are two issues pertaining to the design of any
treatment or group comparison, especially in behavior,
namely conceptual issues and methodological issues. In
veterinary behavior and behavioral medicine the latter
often involves measuring things you cannot see or count,
especially at the mechanistic level.

Conceptual issues

Conceptual issues address concerns like the effect of
merely doing (or participating in) a study. Here, we must
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consider a version of the Heisenberg effect (where one
changes something by measuring it) and population issues,
including bias. The way patients are selected is critical,
especially in studies where responses to putative behavioral
treatments are the focus (Brown, 2006).

We seldom evaluate patients’ views (in the case of
human treatment studies) or caretakers’ views (in the case
of non-human treatment studies) about certain treatment
classes, but it is likely that no one volunteers for something
for which they do not ‘believe’ there is a high-probability of
a positive effective. While treatment groups may be ‘rando-
mized’ with respect to the pool of those solicited for or
attracted to the study, such randomization is unlikely to
include those who do not wish to use medication in phar-
macological studies, or those who view homeopathy as
‘rubbish’, in the case of a study on a homeopathic treat-
ment. The same logic pertains to the perception of side
effects: if one ‘believes’ that a particular treatment has more
side effects than another, one’s probability of participating
in a study would be affected by the perception of the risk
thought to be posed by the side effects. In this case it is
the perception of risk – not the measurement of it – that
biases the participating population.

Because veterinary researchers cannot directly assess
patients’ views about their conditions, the randomization
issue becomes a critical factor when we evaluate questions
pertaining to the assessment of patients. This is especially
true if the clients (the same individuals we solicited for
the study) are involved in any way and at any level in the
evaluation of the response, as is almost always the case
with veterinary behavioral studies (King et al., 2000,
2004; Crowell-Davis et al., 2003; Cracknell and Mills,
2008) where the signs are non-specific and may not be
obvious to clinicians examining the patients. In other
words, in some populations of our clients and their ani-
mals, interpretation of the problem and the response to
the putative treatment may depend on the client’s belief
rather than on an objective evaluation of the patient’s
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response to a particular treatment (Bausell, 2007). This is
why – from the conceptual viewpoint – randomized, pla-
cebo-controlled trials are essential and may be the most
likely explanation why the study reported by Cracknell
and Mills (2008) generated completely different results
from an earlier, open label, non-randomized, non-pla-
cebo-controlled trial conducted by the same group (E.D.
Levine and D.S. Mills, unpublished data, cited in Cracknell
and Mills, 2008).

Methodological issues

Methodological issues include whether studies use place-
bos and, if so, how. Placebos can be defined (OED online,
2008) ‘as a drug, medicine, therapy, etc., prescribed more for
the psychological benefit to the patient of being given treat-

ment than for any direct physiological effect, especially one

with no specific therapeutic effect on a patient’s condition,

but believed by the patient to be therapeutic (and sometimes

therefore effective).’ We who engage in such treatments and
experiments should restrict the placebo definition to ‘a sub-

stance with no (known) therapeutic effect used as a control in

testing new drugs, etc.’ (OED online, 2008), which then
functions as a blank sample in a test. The placebo effect
is ‘the beneficial (or occasionally adverse) effect on health

produced by a placebo that cannot be attributed to the prop-

erties of the placebo’ (OED online, 2008). It is often defined
as a measurable, observable, or felt improvement in health
or behavior that is not attributable to the true treatment
administered.

Placebo controls are essential because the patient (in
human medicine), and the pet owner (in veterinary medi-
cine) know that they are participating in an experiment
or a treatment study. Because of regulations governing
informed consent in experimental medical science, there is
no way to test the efficacy of a putative treatment com-
pared to that of a placebo without either the patient or
the client, respectively, being informed as to the nature of
the experiment and providing a written consent to partici-
pation in the test.

Accordingly, it should not surprise us that placebos are
very effective in treating pain, and that there is a postulated
mechanism for this finding. Because the perception of pain
is dependent on a series of complex neurochemical interac-
tions, some of which can be modulated by thought pro-
cesses, pain can be modulated by the belief that the
treatment will help. However, the mechanisms by which
this occurs differ. For example, medications may block
the production of prostaglandins involved in the pain cas-
cade, but belief in success may release endorphins which
block the effect of the prostaglandins (Park, 2000; Hrib-
jartsson and Gotzche, 2001; Bausell, 2007). From the view-
point of the assessment of the clinical ‘phenotype’ – i.e.
how the patient is doing – the outcome may be the same
(Park, 2000).

It is important to remember that a study designed to
evaluate phenotypic variation, for example, is not the same
as an interventional study and may provide excellent infor-
mation which can be completely unaffected by the ‘beliefs’
of the clients. In an interventional experimental design, a
placebo treatment is included to control for the feeling of
achieving or receiving a beneficial result that is due to the
patient’s (or, for animals, the owner’s or caregiver’s) belief
that the study in which they are participating will have a
positive effect. The placebo is given to control for any effect
on the outcome of a study or trial of either participation in
or anticipation of the outcome of participation.

However, two things are critical. Firstly, the placebo
used should have no known effect on the pathology and
there should be no known mechanism whereby the placebo
could have such an effect. Secondly, it should be recognized
that, because both treatment groups (i.e. the group receiv-
ing the placebo and the group receiving the putative treat-
ment) are subject to the placebo effect, the essential
statistical test is one that has the power to detect a differ-
ence between the effect measured on or reported by the
group receiving the placebo and that receiving the putative
treatment.

What is seldom appreciated or articulated is that, when
accurately measured, the placebo effect is a valid measure
of the variance of the effect of the trial or the study itself,
regardless of the placebo’s focus or hypothesized mechan-
ism. The importance of including a placebo treatment in
an experiment is that the existence and magnitude of a sta-
tistically significant difference between the response of the
treatment group and that of the placebo (control) group
in an experiment provides evidence for the efficacy of the
putative treatment. In short, we have a way to assess our
intervention, but seldom interpret our results, in this light.
We need to begin to do so, because when signs are non-spe-
cific, not equally noted, and may be affected by clients’
interpretations, we need to evaluate the effect that these
factors have on our findings.

The application of the rules governing experimental design in

medical science in general and to homeopathy in particular

In any study we should want to know firstly, is there a
‘statistically significant’ difference between the effects of
the treatment and the placebo? Drug trials differ from other
types of case-control experiments in this regard because
they are interventional studies where the mechanism of
change is linked to the mechanism by which the interven-
tion is thought to work. In other words, you may be asses-
sing effects on symptoms or signs, and not the underlying
pathology. We also need to know if the difference in the
direction is implied by a putative mechanism.

In determining whether the difference is large enough to
matter, we need to recognize that statistical significance
itself is not enough for us to be comfortable with the detec-
tion of a phenomenon. The magnitude of the statistical
effect tells you about your design, not about the importance
of a biological phenomenon; the design must be evaluated
in terms of the probability of detecting a treatment effect of
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a given magnitude (statistical power) and the likelihood
that the finding is dependent on sample size, for example.
We seldom see reports of the latter, but we often see some
attribution of certainty assigned to a certain given prob-
ability level without any understanding that a probability
of 0.0002 is not equivalent to a probability of 0.05, which
is not equivalent to a probability of 0.1. All of these could
be considered ‘significant’, but an evaluation of this statis-
tic must take into account the relationship between the
design of the experiment and the underlying distribution
of the data – a feature that is seldom discussed in any study
reporting ‘significance’.

Often, however, the significance is sufficient and believ-
able, but we then fail to ask whether the magnitude of the
experimental treatment effect is sufficient to be biologically
meaningful. Merely having a statistically significant effect
does not guarantee that the significant finding has any
bearing on the actual focus of the study. A rare statistical
association may have no effect on the biology of the sys-
tem, but could misdirect incautious readers to believe that
this was not the case. If the magnitude of the experimental
effect is sufficiently large that it is likely to be biologically
meaningful, then a hypothesis of the mechanism whereby
the treatment effect is produced is required for complete-
ness. Testable hypotheses of mechanisms of action are
almost uniformly missing in any studies of complementary
and alternative medicine (CAM), and indeed in many
veterinary behavioral studies.

Such discussion about what we actually know is limited
by what you can actually measure when seeking to evaluate
an intervention. This is not as simple as asking whether
something is the ‘same or different’ because how it is the
same or different may matter in interventional studies
(see above). For example, in evaluating the differential
responses to a provocative noise you could do a case-con-
trol study and (1) ask about overall differences (presence/
absence, frequencies), (2) look at different sequences of
behaviors (one might affect the other), and (3) use a rando-
mization model to evaluate whether the patterns in each of
these steps and overall effect differs from that which would
be expected if the intervention has no effect. With the latter
you can look at where the actual test statistic values fall
compared to those generated from repeated iteration of
the randomization model in terms of magnitude of effect.
This is a very useful, but underutilized technique for eval-
uating behavioral changes in populations of relatively
small sample sizes (Overall et al., 2001).

The two major issues about which we should have statis-
tical concern are (1) the distribution of effect sizes or the
magnitude of the effect, and (2) the distribution of the test
statistic values. The power of a statistical test (1 � b) is not
insignificant. When you evaluate power (the probability of
making a type II error or accepting the hypothesis when it
is false), you are asking what sample size is needed to actu-
ally detect an effect of a given magnitude; power should be
calculated during the design of the experiment. If your
experiment is not capable of detecting an effect of a parti-
cular magnitude with the data you have, any real effects
smaller than that magnitude will likely be missed. In
Cracknell and Mills (2008), an a posteriori calculation
was made for power of the test, and it was used to confirm
that there was no effect of the homeopathic treatment. Had
an effect been found, however, the likelihood that someone
would have checked for the effect of sample size would
have been diminishingly small, again emphasizing the
importance of good experimental design at the outset of
the clinical trial.

Establishment of the validity of a homeopathic method
requires (1) that it be held to the same standards for valid-
ity of non-homeopathic methods, (2) that anyone with a
vested interest in the outcome must not be involved in con-
ducting the trials (in part because of the problems asso-
ciated with evaluation of effects), and (3) that the
methodological issues discussed above should obtain in
every trial: the trial must be blinded, must evaluate the pla-
cebo effect, and must evaluate the relative magnitude of
any effect (Bausell, 2007).

Unless you can write down a putative hypothesis with a
mechanism that can be tested scientifically, there is no
point in going further. This point may be the one that dis-
tinguishes high-dilution homeopathic preparations from
many other ‘herbal’ or ‘natural’ preparations that are often
wrongly grouped under homeopathy. The ‘herbal’ and
‘natural’ types of interventions are more appropriately part
of CAM. Virtually all commercially produced pharmaceu-
ticals have their source and/or intellectual roots in active
compounds isolated from plants. It is ironic that ‘herbal’
sources themselves are often considered ‘safe’, but that
commercially produced derivatives – the compounds that
are forced to undergo toxicity testing – are not. The finding
that 1/5 Ayurvedic medicines purchased on the Internet
have detectable and often toxic levels of lead, mercury
and arsenic (Saper et al., 2008) should give those who think
CAM interventions can do no harm serious pause.

High-dilution homeopathic preparations, like the one
tested in Cracknell and Mills (2008), involve dilution to
the point where it is very unlikely that even a single mole-
cule of the base compound is present. This means that there
is no conceivable mechanism of action by any currently
accepted scientific standards, including those of chemistry
and physics which govern serial dilutions.

Specific issues about related studies raised by Cracknell and

Mills (2008)

Behavioral signs can be non-specific and are not equally
appreciated by all who evaluate them; yet clients are often
asked to evaluate changes in non-specific signs. Accord-
ingly, not all behavioral measures are accurately assayed.
For example, the non-specific signs of destruction, escape,
and elimination are easier for clients to evaluate (and more
of a problem for the client) than are the non-specific signs
of freezing, salivating, and panting. Behavioral studies that
seek to use client evaluations need an assessment of how
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readily people can assay the behaviors of import. In other
words, we must ask not only how much can we trust cli-
ents’ evaluations but also how much variance is there in
how clients evaluate their pets? The latter issue can be dealt
with by using repeated assessments and a repeated mea-
sures design, which allow pets to be evaluated as indivi-
duals that change across time, but not in a comparative
study on variation of signs among the patients.

Of the 15 signs of interest in the firework study by
Cracknell and Mills (2008), only two or three (‘destructive-
ness’, ‘elimination’, and possibly ‘self-harm’, depending on
the social environment) could be recognized by clients who
did not witness the events. If the dog was able to leave the
home, ‘bolting’ could also be assessed. This means that for
the vast majority of signs used to evaluate the intensity of
the condition and its putative response to any treatment,
no accurate independent assessment of the validity of the
clients’ reports is possible.

Such effects on assessment of signs can be controlled for
by thinking about the conceptual issues involved in the
study design. In a study on the effects of clomipramine
on behaviors shown by animals affected with separation
anxiety, the signs assessed were restricted to those everyone
could see and evaluate (King et al., 2000, 2004), although
these were not a complete compendium of all of the signs
evinced by dogs with separation anxiety. In King et al.
(2000), the effect of clients knowing that they participated
in a study involving a medication and a placebo was modu-
lated by a set of instructions affecting their response to their
pets that were very similar to those used by Cracknell and
Mills (2008). Simply, the clients were educated about what
it means to accidentally or deliberately reward/reinforce
anxious behaviors and were asked not to do so. To help cli-
ents comply with this request, they were asked to make the
dog wait until it was sitting and calm before giving it any
attention, and were tutored in how to do this. Such instruc-
tions have the advantage of allowing and encouraging –
but not ensuring – cooperation from all clients. As was
the case for Cracknell and Mills (2008), in the King et al.
study (2000) the ‘placebo’ was actually a form of passive
behavior modification designed to allow people who
wished to (and were going to) do something that would still
allow evaluation of the effect of their intervention.

There are still two conceptual flaws with such plans and
these affect all placebo studies. Firstly, people lie. Secondly,
even if we assume that our clients are all virtuous, there is
an additional, more insidious problem that serves to
emphasize how important understanding mechanism is
for our patients. We cannot separate the effect of doing
something passive – which might change the dog’s behavior
– from becoming more watchful, attentive, informed etc. –
which might affect how you interpret the dog’s behavior. A
change in interpretation may or may not lead to a change
in how the client interacts with the dog, but we almost
never evaluate such effects. In a placebo group in veterinary
behavioral medicine, we actually seek to control human
behavior towards the animal. This does not address the
issue of whether we have differential population biases
within our treatment groups, but instead is an attempt to
level the effects of some of the potential biases.

How and where we assess behaviors are also issues.
Cracknell and Mills (2008) noted that one study on the
use of behavior modification combined with two medica-
tions, clomipramine and alprazolam, for the treatment of
storm phobia had reported improved outcomes in client
evaluations of the dogs’ behaviors, but did not show an
effect in behavior ratings of signs from videotaped record-
ings (Crowell-Davis et al., 2003).

One of the problems with many behavioral studies
involves methodology that is not comparable between stu-
dies or between populations of those studied. In the Cro-
well-Davis et al. (2003) study, some of the assessment
documentation is available only from the author and these
documents expand on the idea of scaled effects, as used by
Cracknell and Mills (2008), to incorporate behavioral logs
and questionnaires assessing specific aspects of frequency
and intensity as part of the caregivers’ global assessment.
In such cases we actually obtain better information on
actual behaviors by removing focus from clients’ interpre-
tations of such behaviors. The situation under which beha-
viors are evaluated is not unimportant.

In the Crowell-Davis et al. (2003) study, the responses of
storm phobic dogs to a recording of three successively
more intensive storms were videotaped. All videotaping
occurred at the veterinary hospital and, despite clinician
and client assessments of improvement in treatment, no
differences in anxiety-associated event variables (lip-lick-
ing, yawning) or state variables (whining, hiding, panting
and trembling) were noted. Unfortunately, no in-clinic
videotaping of dogs that were not storm phobic was done,
nor were the phobic dogs videotaped at home before and
after treatment. This is only an issue because the effect of
being in a university veterinary teaching hospital could
not be evaluated in this study.

Cracknell and Mills (2008) commented that there was
‘no change in behaviour ratings from videotape’ (p. 86). This
conclusion must be evaluated in the context of the above
constraint of the potential effect of the location in which
the assessment occurs. In one study on vocalizations of
dogs which were non-remarkable and those affected with
separation anxiety, videotapes of both groups in both the
home and hospital setting indicated that there was a large
effect of treatment on vocalization at home, but that the
same magnitude of effect was not found in the veterinary
hospital, where, after treatment, affected dogs vocalized
to the same degree as did non-remarkable dogs (Overall
et al., 1999a, 1999b). All dogs barked and, or vocalized
while in the stressful environment of a veterinary hospital,
making interpretation complex.

These examples show the importance of transparency in
design, and emphasize that the more objective the evalua-
tion of the behavior is the less one has to rely on client
impressions. In such cases, not only are the data more reli-
able, but the design can then be used and/or replicated by
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other researchers. If we are interested in beginning to eluci-
date and understand underlying mechanisms of behavioral
problems this is an essential step.
Review of the findings of Cracknell and Mills (2008) for this

study and other types of non-traditional treatments

As noted by Cracknell and Mills (2008), there have been
few peer-reviewed studies on homeopathy and even fewer
that utilize a placebo control. A few words on peer-review
and on a technique commonly used to compare many of
the homeopathic studies in human medicine, meta-ana-
lyses, are warranted here.
Peer-review

Peer-review guarantees that prior to (and as a pre-requi-
site to) publication, a paper will be read and evaluated by
someone who is supposedly knowledgeable about the field,
but successful publication does not mean that the paper is
‘good’ or ‘right’. All journals publish papers with a range
of quality. One would hope never to have to claim that
any journal has published other papers as bad as one’s
own.

Glaring errors and falsehoods are usually – or hopefully
– caught in the peer-review process, but not always (DeAn-
gelis and Fontanarosa, 2008; Ross et al., 2008). But
reviewers do not actually repeat the experiments to validate
the outcomes and so we cannot expect publication to guar-
antee ‘truth’. There is one notable exception to this com-
ment on replication, and it involves a homeopathic study.

In 1988, Nature published a paper involving a study of a
homeopathic approach using a high-dilution anti-IgE com-
pound that supported the effect of this compound as mea-
sured by basophil degranulation (Davenas et al., 1988).
Because of the uproar caused by this paper – which was
hailed as one of the first and best proof of the principles
of homeopathy – three investigators sought, with the origi-
nal researchers’ help, to replicate the study. The results of
their replication were also published in Nature (Maddox
et al., 1988) and could serve as a tutorial in what has been
lacking even in the ‘better’ studies on homeopathic inter-
ventions. The authors found no support for any effect of
the high-dilution anti-IgE and summarized their conclu-
sions in five main points: (1) the care with which the experi-
ments were carried out did not match the extraordinary
character of the authors’ claims; (2) the described phenom-
ena were not reproducible and the originating laboratory
had undertaken no investigation of the reasons; (3) the
data actually lacked errors that would be expected in any
set of measurement (e.g. random errors) – in essence, the
data were too clean and too ‘good’; (4) no real attempt
had been made to eliminate systematic errors (as opposed
to the random errors mentioned in point 3); and (5) the cli-
mate of the laboratory did not support objective evaluation
of the exceptional data (Maddox et al, 1988).
At issue here is what these authors have chosen to call
‘exceptional data’. In high-dilution homeopathic solutions,
the originally present compound is diluted to the point that
it is highly likely that not a single molecule still exists. If
such a solution can be shown to have any effect, the effect
must be free of known and routinely used and referenced
standards and mechanisms. In other words, in the absence
of a putative mechanism, which can be explored and tested,
any data would have to be exceptionally carefully collected
and assessed to be believable.

We mention this because homeopathic interventions are
not the only types of putative treatments that do not meet
these standards for ‘exceptional data’. Bausell (2007) stated
that all CAM interventions fail to meet such standards. In
veterinary medicine we have to look no further than many
commonly used behavioral ‘treatments’, including some
herbal supplements and pheromone products. In fact,
Cracknell and Mills (2008) reference a non-placebo-con-
trolled study from their own laboratory on treatment of
fear of firework noises using the pheromonal product
DAP, or dog appeasing pheromone (Sheppard and Mills,
2003), which found an improvement in signs similar to
those they report for the non-placebo-controlled version
of this study (E.D. Levine and D.S. Mills, unpublished
data; cited in Cracknell and Mills, 2008). One has to won-
der whether this ‘effect’, too, would vanish, were the inter-
vention subjected to the rigors of a replicated, placebo-
controlled, double-blinded study.

Were one to Google pheromonal interventions for ani-
mals one would find tens of thousands of ‘hits’, yet only
a handful of carefully conducted studies have been pub-
lished, and most of those are not placebo-controlled. In
the face of the extraordinary label claims of many pro-
ducts, including the pheromonal ones, we have to under-
stand the insidious and penetrating effect the ‘folklore’
(Maddox et al., 1988) has on any true assessment or eva-
luation of any effects, or the ability to obtain such assess-
ments and evaluations. This problem is a property of
unclear and undefined mechanisms of action which allow
proponents to justify any findings as a set of special cases.
In case anyone is still wondering, that is not science.

Meta-analyses

A number of reviews have appeared which tabulate the
results of homeopathic studies (Linde et al., 1999; Linde
and Melchart, 1999; Ernst, 2002; see Bausell, 2007 for
other studies). Such tabulations are informative, but a sim-
ple show-of-hands approach to evaluate the effectiveness of
an approach is inadequate. It matters little how many
poorly designed (and thus unreliable) studies show positive
effects of a homeopathic treatment. However, if a number
of well designed, placebo-controlled, double-blinded
experiments have shown positive results, then one gains
confidence that the effect is reliable. Even in these cases,
a simple show-of-hands approach lacks statistical power
and rigor.
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There is an established statistical methodology (meta-
analysis) for combining the results of several studies into
a single analysis. Meta-analysis is used extensively in epide-
miology and evidence-based medicine and in many other
non-medical disciplines, and there is an extensive literature
on its use (Whitehead, 2002). This can be a powerful tool,
but, as noted by Bausell (2007), what has been done with
CAM studies, including those on homeopathy, are neither
true meta-analyses nor they ‘syntheses’-they are summa-
ries, more commonly known as a show-of-hands. Science,
done well and carefully, removes the need to vote on
whether you think a method or treatment works.

So, what do we really know about homeopathy and
other forms of CAM? In contrast to the sympathetic word-
ing found in many papers evaluating homeopathy, there is
no cause for sympathy. The clearest statement yet of the
analysis of available data and the re-analysis and review
of studies purported to examine other studies is found in
Bausell (2007): no CAM therapy – including homeopathy
– has a scientifically plausible, biochemical mechanism of
action beyond that of the placebo effect.
Recommendations how behavioral data might best be

measured and why choosing the appropriate measurement is

important

So where do we go from here? Collection of data for
behavioral and behavioral medicine studies is not trivial.
The following methods for the assessment of behavioral
data are designed to show what is needed to move towards
sufficiently rigorous data collection that will permit
mechanistic hypothesis formulation and testing, and allow
us to believe the outcome of that process.
Method 1. Ask about people’s impressions of behavior

This is not an optimal technique, but the quality of the
data obtained very much depends on the quality of ques-
tions asked. Questionnaires absolutely must be rid of the
need for those completing the questionnaire to make judg-
ments and draw conclusions (Serpell and Hsu, 2001),
including those involved in diagnosis, and people must be
given the option of stating when they do not know some-
thing (see Overall et al., 2006 for one example). In the
Cracknell and Mills (2008) study, the phrasing violates this
tenet: ‘owners stated that they felt their dog’s fear. . .’. It
would be preferable to ask about actual events (e.g. ‘an

unknown, leashed dog approaches your leashed dog’) and
some objective measure of them (e.g. ‘does your dog back

away or withdraw, does he growl, does he tuck his tail?’)
(Overall et al., 2006). The same standard must be applied
to evaluate outcomes. In the Cracknell and Mills (2008)
study, clients were asked about their level of ‘satisfaction’
but not about their viewpoint on, for example, homeop-
athy, which could have provided some much needed infor-
mation about biases.
Method 2. Ask questions about specific behaviors and their

intensities/frequencies

This must be done in a way that assures that every
observer means the same thing (e.g. ‘does the dog growl in

circumstance x, how often does he encounter circumstance
x, and what proportion of the time does he react by growling?

By ‘growl’ we mean the following. . ..’) (Overall et al., 2006).
This is an improvement on the first approach, but it works
best only if the findings can be corroborated (e.g., video, a
log etc.) and when the definitions of the behaviors are clear
and can be queried when uncertain. The latter can be
accompanied by reviewing the questionnaire with the cli-
ents using a standard set of definitions.

Method 3. Have people keep a log of Method 2?

Logs or diaries provide more objective data, if people
are schooled in the type of data that they are to collect
(e.g. time at beginning and end of behavior, behaviors
exhibited, weather conditions etc.).

Method 4. Observe behaviors, record and do ethological an
analysis

This method is better and can be improved upon by
using tick sheets with objective categories and definitions
of those categories (Martin and Bateson, 1986), but its effi-
cacy is limited by human recording abilities.

Method 5. Video record behaviors and do a complete
ethological analysis

This method is best if it is important to know which
behaviors are used, in what combinations, for how long,
and with what specific manifestation, and for those who
wish to have the subsequent ability to formulate hypoth-
eses about the behaviors.

Method 6. Look at co-varying patterns of behaviors and

physiology

Behaviors do not occur in vacuums and co-occurrence
of physiological changes may allow a more complete
understanding of patterns of behaviors and putative under-
lying mechanisms (Overall, 2005). This expanded ability
improves on Methods 2–5.

Method 7. Subject each dog to the same provocative test

A comparison of responses or outcomes can be done by
subjecting each dog to the same provocative event (e.g. a
handedness assessment in the sense of Branson and Rogers,
2006; a physiological test in the sense of Overall et al.,
1999a, 1999b), whether it involves a disruption in their sen-
sory environment (Crowell-Davis et al., 2003) or a putative
test that asks about usage or problem solving (Branson and
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Rogers, 2006; Batt et al., 2007). This method provides an
unbiased assessment of each animal because they are all
treated in the same way, and improves on Methods 2–6.
The provocative test chosen needs to pertain to the ques-
tions the authors are asking, and without other informa-
tion, inferences about mechanism must be made cautiously.

Method 8. A combination of the above

This is the superior approach to ensuring that behaviors
are evaluated in as unbiased a way as possible, and in a
manner that ensures collection of data that can help define
a ‘response surface’ (Overall, 2005). The combination of
Methods 4–7 are likely to produce the most informative
data and allows you to ask about consistency of data
obtained using various methods.

Conclusions

When an approach declares itself outside the accepted
methodologies of science, it should not and cannot be
taken seriously by scientists. Hypothesis testing and falsifi-
cation are at the very core of the scientific approach. If
homeopathy and other CAMs wish to be considered by
scientists, they must be shown to be valid using methods
that science uses to evaluate all treatment modalities. If
these fields are not willing to comply with these rules they
cannot be considered scientific and cannot be used in any
set of scientific and medical best practices.

Quite simply, the onus is not on the rest of the scientific
community to provide and prove others’ experiments – it is
on the proponents of CAM. If, for validation, one has to
invoke another, non-specific way of thinking or authority
separate from that used in science, one should not be sur-
prised when the outcome of such invocations is that results
are considered non-scientific and the proponents’ asser-
tions are considered invalid using the methods by which
all of science is tested.

The ultimate findings of Cracknell and Mills (2008)
could, we suggest, be restated as follows:

1. There is no evidence of any effect of the homeopathic
‘treatment’;

2. There was no effect of treatment using the homeopathic
‘treatment’;

3. Dogs suffering from fear associated with the noise of
fireworks will not benefit from ‘treatment’ with the
homeopathic preparation;

4. The homeopathic preparation will not help fearful dogs
who worry about the noise of fireworks.

During the course of writing this editorial, one of us
(KLO) received two e-mail exhortations (13 August 2008
and 12 September 2008) from HomeoPet1 that their pro-
duct known as Storm Stress had been shown to be 98%
1 See: www.homeopetpro.com.
effective, with a 94% client satisfaction rating in placebo-
controlled, double-blind studies. Their unpublished and
apparently unreviewed placebo-controlled, double-blind
study is available online, and it is not what it purports to
be. Given that it cites Overall et al. (2001), implying sup-
port of some of the claims, this is not good. In fact, the
online reference could be the exemplar by which every
point made in this article could be taught.

By co-opting the status implied by the phrase ‘placebo-
controlled, double-blind studies’, Homeopet asserts efforts
not made and effects not found to gain them credentials
they do not have in the eyes of a public that cannot know
this. The veterinary community simply must not allow their
intellectual and professional credibility to be stolen so
blatantly.
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