Caregiver placebo effect for dogs
with lameness from osteoarthritis
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Objective—To document the caregiver placebo effect in owners and veterinarians of dogs
with lameness from osteoarthritis.

Design—Prospective, randomized, double-blinded, placebo-controlled, multicenter clinical
trial.

Animals—58 dogs with lameness secondary to osteoarthritis.

Procedures—Dogs enrolled in the placebo arm of an FDA-approved study were evaluated
to determine the relationship between subjective (caregiver responses) and objective (force
platform gait analysis) patient outcome measures.

Results—A caregiver placebo effect for owners evaluating their dog’s lameness occurred
39.7% of the time. A caregiver placebo effect occurred 44.8% of the time when veterinar
ians examined dogs for lameness at a walk, 44.8% of the time when veterinarians exam-
ined dogs for lameness at a trot, and 43.1% of the time when veterinarians evaluated dogs
for signs of pain on palpation of the joint. This effect was significantly enhanced with time.
Mean ground reaction forces (GRFs) remained unchanged for dogs during treatment with
the placebo. Individually, of 58 dogs, 5 had GRFs that worsened by > 5% over 42 days, 7
had GRFs that improved by > 5% over 42 days, and 46 had GRFs that remained unchanged.

Conclusions and Clinical Relevance—A caregiver placebo effect was common in the
evaluation of patient response to treatment for osteoarthritis by both pet owners and vet-
erinarians. Force platform gait analysis was an unbiased outcome measure for dogs with
lameness from osteoarthritis. A caregiver placebo effect should be considered when in-
terpreting owner and veterinary reports of patient response to treatment. (J Am Vet Med

Assoc 2012;241:1314-1319)

Many clinical veterinary orthopedic studies as-
sess patient outcomes with subjective measures
such as owner questionnaires or veterinarian lame-
ness scores. Although many subjective measures are
validated for dogs with osteoarthritis and owner in-
put is undoubtedly useful, these methods of assess-
ing subjects have an additional source of bias: the
assessors (owner and veterinarian). A placebo effect
is a change in a patient’s illness attributable to the
symbolic import of a sham treatment perceived by
the patient rather than a specific pharmacological or
physiologic property.* In situations where patients
have no understanding of the efficacy of a treatment
given to them by a caregiver, a caregiver placebo effect
can develop. A reasonable definition of the caregiver
placebo effect for veterinary medicine is a sham medi-
cal intervention that causes pet caregivers (owners or
veterinarians) to believe the treatment they provided
to the pet improved the pet’s condition. The caregiver
placebo effect may have its greatest influence during
evaluation of a single patient and when interpreting
results of an uncontrolled study or case series. In these
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ABBREVIATIONS

GFR Ground reaction force
PVF Peak vertical force
Vi Vertical impulse

situations, the bias created can artificially inflate the
perceived effect of treatment, thereby causing unwar-
ranted changes in clinical practice.

The caregiver placebo effect has been document-
ed in veterinary medicine for the treatment of osteo-
arthritis for dogs. Review of FDA Freedom of Informa-
tion summaries of NSAIDs shows that pet owners and
veterinarians consistently report improvement in dogs
treated with a placebo (reported improvement in dogs
treated with the drug was significantly greater than the
improvement reported for placebo-treated dogs). In de-
racoxib® and carprofen® summaries,** the reported per-
centage of dogs with osteoarthritis treated with placebo
that were perceived to improve ranged from 34.1% to
42.1%, depending upon the question asked, the time
of the interview (eg, day 14 vs 42 of a study), and who
was asked (owner or veterinarian). However, these
summaries do not provide all of the necessary infor-
mation to measure the true caregiver placebo effect be-
cause they incompletely describe the questions asked,
grading scales, range of responses, and how the care-
giver responses compared with an objective measure of
patient disease status (eg, limb function measured by
force platform gait analysis). These summaries tend to
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focus on the percentage of caregivers stating the patient
was improved and do not mention whether caregivers
reported their dog as unchanged when it had actually
gotten worse. This would also be evidence of a caregiv-
er placebo effect. In these 2 clinical trials,** when limb
function was measured objectively by means of force
platform gait analysis and GRFs, a treatment effect was
documented when dogs were treated with the active
drug but no placebo response was found via measure-
ment of GRFs.

A treatment effect in dogs with lameness from
osteoarthritis that received only placebo has been con-
sistently documented in the past.>'? For example, in an
investigation of the safety and efficacy of meloxicam,*
both owners and veterinarians reported that, on aver-
age, placebo-treated dogs improved.” During the Liver-
pool Osteoarthritis in Dogs (elbow) owner questionnaire
validation study for dogs with osteoarthritis, Hercock et
al® found that, on average, owners reported their dog’s
lameness as improved even when treated only with pla-
cebo. There was no improvement in lameness when
the same placebo-treated dogs were evaluated by use of
GRFs. Moreau et al” reported that veterinarians graded
placebo-treated dogs as improved when gait analysis
showed no change. In a randomized, double-blinded,
placebo-controlled study, Innes et al® found that mean
function in placebo-treated dogs improved when rated
by both owners and veterinarians. Again, no change in
the mean GRF of these dogs occurred. Similar to FDA
Freedom of Information summaries, these papers sim-
ply address when the caregiver reported the patient as
improved and do not address when a caregiver might
have reported the patient as unchanged when it had in
fact worsened. In addition, none reported how care-
givers’ opinions compared with an objective outcome
measure of the patient.

Osteoarthritis is a chronic debilitating disease that
affects millions of dogs each year. The efficacy of non-
surgical and surgical interventions for the treatment of
osteoarthritis is commonly determined on the basis of
owner interview and examination by a veterinarian.
Veterinary patients cannot verbally communicate the ef-
fect of an intervention or treatment, so these simple and
subjective outcome measures are necessary for routine
veterinary care and clinical research. However, correct
interpretation of a scientific manuscript, an interview
with an owner, or even a veterinary physical examina-
tion would be improved with a better understanding of
how often caregivers (owners and veterinarians) over-
estimate or underestimate the efficacy of a potential in-
tervention for osteoarthritis. The objective of the study
reported here was to document the caregiver placebo
effect in owners and veterinarians in evaluation of dogs
with lameness from osteoarthritis.

Materials and Methods

The study included only dogs that were in the pla-
cebo arm of a larger prospective, randomized, double-
blinded, placebo-controlled, multicenter clinical trial to
evaluate the safety and efficacy of an orally adminis-
tered NSAID (deracoxib?) for the treatment of lameness
secondary to osteoarthritis in dogs. All 7 institutional
sites that contributed cases for this study were located

in the United States, and the experimental protocol was
approved by the institutional animal care and use com-
mittee at each institution. The duration of the study
was 50 days, including a 7-day pretreatment period and
42 treatment days. Dogs were randomly assigned, and
randomization schedules were specific for each institu-
tion. Both pet owners and veterinarians (all caregivers)
were blinded to which dogs were receiving the experi-
mental drug and which were receiving the placebo. The
placebo pill was identical to the treatment tablet with
the exception that the active ingredient was not in the
placebo, and the dosing schedule (orally, once daily)
was the same.

Inclusion criteria for dogs entering the general
NSAID study included informed owner consent, body
weight > 6.35 kg (13.97 Ib); skeletal maturity; good
health as determined by physical examination and
evaluation of CBC, buccal bleeding time, and serum
biochemistry analysis results; at least a grade 2 of 4
lameness (Appendix 1) on both days -7 and 0 of the
study; and lameness secondary to radiographically evi-
dent osteoarthritis in at least 1 joint (dogs could have
osteoarthritis in > 1 joint, but on days -7 and 0 of the
study, 1 leg had to consistently have the greatest lame-
ness). Dogs could be of any breed or sex. In addition,
dogs must have been in the placebo arm of the study
and completed force platform gait analysis at each visit.

Dogs were excluded from the study if they were
pregnant, had surgery within 180 days prior to the
study, received an intra-articular injection within 90
days prior to the study, had arthrocentesis within 30
days prior to the study, or were receiving treatment with
topical or systemic pharmaceuticals or biologics (other
than routine parasiticides) within 14 days prior to the
study. Finally, dogs were not enrolled that received
injectable depot corticosteroids or the administration
of polysulfated glycosaminoglycans, glucosamine, or
chondroitin sulfate nutritional supplements within the
30 days prior to enrollment.

For the dogs evaluated in this study, force platform
gait analysis was required at all evaluation times (days
-7,0, 14, 28, and 42). The first 5 valid trials (passage by
a dog over the force platform in which only the forepaw
contacted the surface of the plate and was only followed
by contact of the ipsilateral hind paw) in the affected
limb were evaluated for the GRFs, PVE and VI with the
dog ata trot (1.7 to 2.0 m/s). All sites used similar force
platforms from the same manufacturer? and the same
data acquisition system,® and all trials were performed
by a designated technician or by an investigator with
technical assistance. All data were normalized to per-
centage of body weight, and the force platform system at
each site was verified prior to the onset of the study and
a minimum of once each month throughout the study.
Ground reaction forces (PVF and VI) were used as the
standard for a dog’s limb function throughout the study.
Dog limb function was measured twice before inclusion
into the study to document that there was a presence of
lameness in the limb being evaluated (both PVF and VI
were lower in the affected limb than the opposite nor-
mal limb on both occasions) and that disease was stable
going into the trial (the difference between the 2 trials
was < 5%). Given that the GRFs were stable between
days —7 and 0, each dog’s limb function at the beginning
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of the study was quantified by calculating the mean data
from days —7 and 0. Lameness was defined as improved
if both PVF and VI increased or worse if both decreased
by = 5% on at least 2 of 3 postintervention examina-
tions (days 14, 28, and 42); dogs that did not achieve
this cutoff were considered unchanged. Although the
> 5% cutoff was used for comparison with subjective
outcome measures, limb function was also evaluated
with a > 10% change in GRF to document the frequen-
cy that dogs with lameness from osteoarthritis have
large variations in their limb function.

Owners completed a questionnaire on day O of the
study that asked whether the dog’s degree of lameness
was none, mild, moderate, or severe. Explanations for
each degree of lameness were on the questionnaire (Ap-
pendix 1). Owners completed a follow-up question-
naire on days 14, 28, and 42 of the study that asked
whether the dog’s degree of lameness (compared with
day 0) was greatly improved, was somewhat improved,
appeared unchanged, or appeared worse.

Owners received $500 for full participation in
study (attendance at all appointments, completion of
medication diary, and completion of all surveys). An
owner response to the follow-up question addressing
their dog’s degree of lameness was used for comparison
with the other outcome measures.

A single veterinarian (all were diplomates of the
American College of Veterinary Surgeons [ie, board-cer-
tified surgeons]) was identified at each site to perform all
physical and orthopedic examinations. A lameness ex-
amination was performed on days -7, 0, 14, 28, and 42
of the study. During each examination, the veterinarian
documented the dog’s posture (graded 0 to 3), lameness
at a walk (graded O to 4), lameness at a trot (graded 0
to 4), willingness to raise the contralateral limb (grad-
ed 0 to 4), and at the conclusion of each examination,
signs of pain in response to palpation (graded 0 to 3; Ap-
pendix 2). For all parameters, a grade of 0 was normal
and degrees of abnormality increased with an increasing
grade or number. Changes (positive or negative) in the
veterinarian’s responses to questions addressing the dog’s
lameness at a walk, lameness at a trot, and signs of pain
in response to palpation were documented and used for
comparison with the other outcome measures.

The subjective outcome measures, owner follow-
up questions (lameness), and veterinary examination
(lameness at walk, lameness at trot, and signs of pain on
palpation) were compared with the objective outcome
measure (change in GRF). The GRF was used as a gold
standard for objectivity, not lameness. A dog’s gait was
considered improved if the GRF increased by > 5% of its
body weight and deteriorated if the GRF decreased by >
5%. Otherwise, the gait was considered unchanged.

Caregivers (owners or veterinarians) had a correct
response if their response regarding patient status cor-
rectly matched the changes in GRF (improved, deterio-
rated, or unchanged). Caregivers underestimated im-
provement if their response was worse than the changes
in GRF (eg, owner stated dog was worse when the GRF
remained unchanged or had improved or owner stated
the dog was unchanged when the dog had improved).
Caregiver placebo effect was identified when the care-
giver overestimated improvement (eg, overstated that
the dog had improved when GRF remained unchanged

or worsened by at least 5% or stated there was no
change when the GRF had worsened).

To evaluate the caregiver placebo effect, the data
were tested in several ways. First, internal agreements
over time between methods of assessment of lameness
(owner, veterinarian, and force platform) were calculated
via Cronbach o.f a standard measure of rater reliability.
Values near 0 represent poor reliability, and values near
1 represent good reliability. Second, correlations between
assessments of lameness were made (Kendall)! to see
whether a significant relationship existed between day
0 (prior to intervention) and days 14, 28, and 42 (after
intervention). Third, to measure whether any caregiver
placebo effect was enhanced or attenuated with time, a
matched pairs Wilcoxon signed rank test® was performed
on measures of limb function. Fourth, to estimate the
frequency (%) of a caregiver placebo effect, we evaluated
each dog’s change in GRF to the mean response from its
caregiver. Thus, each dog generated a single data point
(improved, no change, or worsened) for each type of
evaluation (response feature analysis)'®' and the care-
giver response was compared with the change in GRFs
for each dog. Finally, to test whether any caregiver pla-
cebo effect was significant (P < 0.05), we used a Clopper-
Pearson exact binomial test.

We chose these methods because these data present
several statistical challenges that preclude many typical
data comparison techniques. Those challenges include
that although each dog was evaluated during the inter-
vention period (day 1 to 42) several times, the evalua-
tions (eg, owner questionnaires) were not independent
of each other. Some of the data were generated subjec-
tively (eg, owner questionnaire) and created ordinal data
and other data were objective (GRFs) and created con-
tinuous data, and not all dogs were evaluated by the same
evaluators (ie, the force platform evaluated all dogs, but
each owner only evaluated their own dog).

Results

Fifty-eight dogs, the placebo arm of the original
NSAID study, were included in this study. When a change
in GRF of > 5% was used, most dogs had a status in limb
function that did not change over the 42-day evaluation
period. Improvement in limb function was document-
ed by GRF in 7 of 58 (12.1%) dogs, and limb function
had worsened in 5 (8.6%). When a change in GRF of >
10% was used, only 1 of 58 (1.7%) dogs improved and
1 (1.7%) worsened. The agreement in lameness over
time between various methods of assessments found a
strong agreement for VI (0.96) and PVF (0.97) but poor
agreement in the assessment of lameness over time for
veterinarian assessment of lameness at a walk (0.18),
veterinarian assessment of lameness at a trot (0.33), and
owner assessment of lameness (0.37).

Correlations between objective measures of lame-
ness were strong and significant. For example, for PVE
the Kendall t for days 0 to 14, 0 to 28, and 0 to 42
was 0.83, 0.79, and 0.80, respectively (P < 0.001 at
each time point). In contrast, correlations were low for
subjective measures of lameness and were not signifi-
cant. For owner assessment of lameness, Kendall T for
days 0 to 14, 0 to 28, and 0 to 42 was 0.19, 0.24, and
0.23, respectively (P < 0.05 at each time point). These
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findings suggest a change in the assessment of lame-
ness for owners and veterinarians. We found that this
change in response was enhanced with time. Caregiver
(both owners and veterinarians) responses significantly
changed over time as they scored lameness even more
improved on day 42, compared with day 14 or 28. The
mean scores for the assessment of lameness over time
for PVF and owners is shown graphically (Figure 1).

For the owner question addressing degree of lame-
ness, 29 of 58 (50%) owners stated their dog was im-
proved, 6 (10.3%) stated their dog’s limb function
had worsened, and the remainder stated their dog’s
limb function was unchanged. The caregiver placebo
effect for owners evaluating their dog’s lameness oc-
curred 56.9% of the time (owner responded the dog
had improved when the dog’s GRFs were unchanged
or had worsened, and owner responded the dog was
unchanged when GRF had worsened).

For veterinarians examining the dog’s lameness at a
walk, 26 of 58 (44.8%) graded the dog as improved or
less lame and 8 (13.8%) as worse or more lame during the
intervention period, compared with days —7 and 0. When
veterinarians examined the dog’s lameness at a trot, 28 of
58 (48.3%) graded the dog as improved and 8 (13.8%)
as worse. When veterinarians evaluated dogs for signs of
pain on palpation, 26 of 58 (44.8%) graded the dog as hav-
ing less signs of pain and 8 (13.8%) as having more signs
of pain on palpation of the joint. For evaluation of dog
posture, 10 of 58 (17.2%) were graded as improved and
5 (8.6%) were graded as worse. For willingness to raise
the contralateral limb, 16 of 58 (27.6%) were graded as
improved and 18 (31.0%) were graded as worse.

The caregiver placebo effect for veterinarians ex-
amining the dog at a walk occurred 39.7% of the time,
whereas the frequency was 44.8% when examining the
dog at a trot, 43.1% when examining the dog for signs
of pain on palpation of the joint, 25.9% when evaluat-
ing the dog’s posture, and 31.0% when examining the
dog’s willingness to raise the contralateral limb. The
caregiver placebo effect for both owners and veterinar-
ians was significant (P < 0.001) at all postintervention
time points. Caregiver responses suggested patient im-

provement from day 0 at all time points, which demon-
strates a caregiver placebo effect.

Discussion

In the present study, a caregiver placebo effect was
common in the evaluation of response to treatment for
osteoarthritis in both pet owners and veterinarians.
Force platform gait analysis allowed an objective out-
come measure for evaluation of lameness in dogs with
osteoarthritis. Quantifying the caregiver placebo effect
is important because treatments may be perceived as
more effective than they are. In fact, if we accept the
presence of a caregiver placebo effect, it may be that the
success rates of many interventions for osteoarthritis in
dogs are overstated. This is because a medication effect
can be defined as the response after administration of
a drug minus the placebo response.” This may not be
routinely considered when reporting the success rate of
an intervention to a student, pet owner, or colleague.
In view of our results, a caregiver placebo effect should
be considered when interpreting owner and veterinary
reports of patient response to treatment. Overlooking a
caregiver placebo response can lead to increased patient
morbidity and increased financial and time burden on
the caregiver, and it diverts resources away from treat-
ments that may benefit the patient.

We present data to estimate this effect for osteoarthritis
in dogs; it might be different if different questions were
asked or for other disease processes. However, the care-
giver placebo effect we found is similar to that reported for
caregivers of children with attention-deficit hyperactivity
disorder, for which it has been reported that 58% of par-
ents and 46% of teachers are subject to a caregiver placebo
effect.!

The data of the present study arguably underesti-
mate the caregiver placebo effect for owners and vet-
erinarians, considering that caregivers did not have
to match limb function exactly and were aware of the
fact that 50% of all dogs would be in a placebo-treated
group. Another potential contribution to our data be-
ing an underestimate of the caregiver placebo effect for

owners is that owners received a finan-

cial incentive ($500) to participate in

80 this study. If they had actually paid for a
treatment, it is possible they could have
experienced cognitive dissonance. Cog-
nitive dissonance is an uncomfortable
feeling caused by holding 2 contradicto-
T 60 ry ideas simultaneously. People try to re-
duce this disagreement in their mind by
justifying or rationalizing their attitudes,
beliefs, and behaviors. This could occur
if an owner had to pay for a treatment
1 40 and was told that the treatment would
be effective. The owner may believe their
dog should get better and ultimately dis-
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Figure 1—Mean + SE lameness evaluation score for 58 dogs with lameness second-

In the present study, we used GRFs

ary to osteoarthritis evaluated over time as generated by owners and force platform as the gold standard for limb function

(PVF). These data were not normally distributed.

because it has been shown to be an ob-
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jective and sensitive measure of limb use in dogs."” The
GRF data remained very consistent from the preinter-
vention through all postintervention time points. How-
ever, this does not necessarily mean that GRFs accu-
rately tell us how much a patient’s joint hurts or how
much it affects the patient’s quality of life. This is why
we would suggest that when designing clinical investi-
gations, it is important to consider including both sub-
jective and objective outcome measures. To achieve our
study objective, information gathered from the owner
via questionnaire had to be compared with some objec-
tive measure of limb function. Given the objective and
sensitive nature of measuring GRFs via force platform
gait analysis, it seemed like a reasonable choice. Use
of a pedometer or accelerometer would have been an-
other objective measure of patient function that could
have been used and may have yielded different results.'®
We used an increase in both PVF and VI to document
a change in limb function because these GRFs are in-
versely dependent on patient velocity. For example, if
velocity were increased in a trial, PVF would generally
increase but VI would generally decrease. In this study,
there was an allowable velocity range (1.7 to 2.0 m/s),
so a small difference in PVF or VI between evaluation
periods could simply be from a difference in trial veloc-
ity within the allowable range. Requiring that both PVF
and VI change in the same direction to define a change
in limb function provides a greater assurance that the
change in GRFs was associated with a change in patient
function. This could also be controlled by normalizing
the GRFs to stance time.

Changes of 5% and 10% were selected as cutoffs
because in several clinical investigations documenting
the efficacy of an oral intervention for dogs with lame-
ness from osteoarthritis, an improvement in function
of 5% to 10% was noted.>*'* We decided the GRFs had
to increase during at least 2 of 3 postintervention time
points to define improvement because one would ex-
pect an effective intervention for osteoarthritis to be
effective at least 50% of the time. For the 5% and 10%
cutoffs, we found that limb function changed in 20.7%
and 3.4% of the cases, respectively. This suggests that
the clinical sign of lameness from osteoarthritis over a
50-day period certainly can change, but a dramatic im-
provement or worsening should be considered unusu-
al. These findings could be translated to the clinic. It
seems we need to be cautiously optimistic if a patient’s
GRF changes by only 5% because the results show this
occurs naturally. However, interventions that make a >
10% change appear to be the most desirable because
this an unusual natural change. To our surprise, it was
very hard to find data where the degree of change in
GRFs' (ie, degree of treatment response) was reported.
In general, studies for osteoarthritis reported only mean
change after intervention. With our findings in mind, it
seems important to know the percentage of dogs that
had GRFs improve by = 5% and = 10%. This would
be similar to longitudinal studies for cancer treatments,
where it is important to document that the intervention
was, on average, better than placebo but also what was
the probability of survival at 1 or 2 years.

A report of a placebo response by a caregiver of
a dog with osteoarthritis is common.”*? The caregiv-

er placebo response may be an explanation of why in
some studies, pet owners and veterinarians underesti-
mate lameness in dogs or there is a mismatch between
the owner’s report of their pet’s performance and that of
an objective outcome measure. For example, in a case
series addressing lameness in dogs from a fragmented
coronoid process, it was reported that caregivers stat-
ed the dog had improved more than what was found
when measuring GRFs.'® Change in caregiver response
can also be credited to regression to the mean, where
relatively high or low reports are followed by less ex-
treme reports.” This phenomenon was well described
by Brown et al'! when they investigated the canine brief
pain inventory to validate its ability to detect a response
in dogs with lameness from osteoarthritis.

Studies with control groups help mitigate the care-
giver placebo effect. Controls are needed to eliminate
alternate explanations of experimental results. For ex-
ample, a noncontrolled study may suggest that an inter-
vention helped dogs with lameness from osteoarthritis.
However, it may be that owners who were willing to have
their pet participate in the clinical trial were more moti-
vated to exercise their dogs once the study began. Thus,
it is unknown whether the intervention helped the dogs
or motivated owners changed the lifestyle of dogs once
they entered the study. A controlled trial would balance
the number of owners who exercised their dogs, thus re-
moving this confounding variable. Scoring systems for
ranking the strength of scientific evidence severely pe-
nalize studies without control groups.

The point of this study is not to suggest that mea-
surement of GRF is the best or only way to document
an effect when studying an intervention for patients
with lameness from osteoarthritis. Several other out-
come measures can be successfully used alone or in
combination with GRF to document a treatment differ-
ence between groups. For example, a validated owner
assessment tool could be used. However, more subjec-
tive assessment tools will include a caregiver placebo
effect, so they will likely require the study of a larger
number of animals. Owner and veterinary assessment
tools are of particular importance when behaviors other
than patient lameness are being considered.

The caregiver placebo effect for dogs with osteoarthritis
appears to be approximately 57% for owners and 40% to
45% for veterinarians when they are questioned (own-
ers) or visually evaluate (veterinarians) a dog’s lameness.
This caregiver placebo effect was enhanced with time.
Veterinarians need to consider the caregiver placebo
effect and all of the things that may influence it when
interpreting owner responses, veterinary examination
findings, and clinical research reports. In addition, find-
ings from clinical trials that do not include a control
group should be carefully translated to clinical practice.

Deramaxx, Novartis Animal Health, Greensboro, NC.

Rimadyl, Pfizer Animal Health, New York, NY.

Metacam, Boehringer Ingelheim Vetmedica Inc, St Joseph, Mo.
Advanced Mechanical Technology Inc, Watertown, Mass.
Sharon Software Inc, Dewitt, Mich.

JMP, version 9.0.0, SAS Institute Inc, Cary, NC.

R, version 2.8.1., R Foundation for Statistical Computing, Vienna,
Austria. Available at: www.r-project.org/. Accessed Jul 8, 2009.

wee s TR

1318 Scientific Reports

JAVMA, Vol 241, No. 10, November 15, 2012



References

1.

Brody H. Placebo effect: an examination of Grunbaum’s defini-
tion. In: White L, Tursky B, Schwartz GE, eds. Placebo: theory,
research, and mechanisms. New York: Guilford Press, 1985;37-58.
Turner JA, Deyo RA, Loeser JD, et al. The importance of placebo
effects in pain treatment and research. JAMA 1994;271:1609-1614.
US FDA. Freedom of Information summary. Rimadyl (carprofen) caplets
for dogs. S'NADA 141-053. Available at: www.fda.gov/downloads/.../
FOIADrugSummaries/ucm116543.pdf. Accessed Jul 8, 2009.

US FDA. Freedom of Information summary. Deramaxx chewable
tablets (deracoxib). Supplemental NADA 141-203. Available at:
www.fda.gov/downloads/.../FOIADrugSummaries/ucm117645.
pdf. Accessed Jul 8, 2009.

Peterson KD, Keefe TJ. Effects of meloxicam on severity of
lameness and other clinical signs of osteoarthritis in dogs. ] Am
Vet Med Assoc 2004;225:1056-1060.

Hercock CA, Pinchbeck G, Giejda A, et al. Validation of a client-
based clinical metrology instrument for the evaluation of canine
elbow osteoarthritis. | Small Anim Pract 2009;50:266-271.
Moreau M, Lussier B, Doucet M, et al. Efficacy of licofelone in
dogs with clinical osteoarthritis. Vet Rec 2007;160:584-588.
Innes JF, Fuller CJ, Grover ER, et al. Randomised, double-blind,
placebo-controlled parallel group study of P54FP for the treat-
ment of dogs with osteoarthritis. Vet Rec 2003;152:457-460.
Moreau M, Dupuis J, Bonneau NH, et al. Clinical evaluation of
a powder of quality elk velvet antler for the treatment of osteo-
arthrosis in dogs. Can Vet ] 2004;45:133-139.

10. Vasseur PB, Johnson AL, Budsberg SC, et al. Randomized, con-

trolled trial of the efficacy of carprofen, a nonsteroidal anti-

Appendix 1

11.

12.

13.

14.

16.

17.

18.

19.

inflammatory drug, in the treatment of osteoarthritis in dogs.
J Am Vet Med Assoc 1995;206:807-811.

Brown DC, Boston RC, Coyne JC, et al. Ability of the canine
brief pain inventory to detect response to treatment in dogs with
osteoarthritis. ] Am Vet Med Assoc 2008;233:1278-1283.

Roush JK, Cross AR, Renberg WC, et al. Evaluation of the ef-
fects of dietary supplementation with fish oil omega-3 fatty ac-
ids on weight bearing in dogs with osteoarthritis. ] Am Vet Med
Assoc 2010;236:67-73.

Brown WA. Understanding and using the placebo effect. Psychi-
atric Times 2006;23:15-17.

Waschbusch DA, Pelham WE, Waxmonsky J, et al. Are there placebo
effects in the medication treatment of children with attention-deficit
hyperactivity disorder? J Dev Behav Pediatr 2009;30:158-168.
Waxman AW, Robinson DA, Evans R, et al. Relationship between ob-
jective and subjective assessment of limb function in normal dogs with
an experimentally induced lameness. Vet Surg 2008;37:241-246.
Brown DC, Boston RC, Farrar JT. Use of an activity monitor to
detect response to treatment in dogs with osteoarthritis. ] Am
Vet Med Assoc 2010;237:66-70.

Budsberg SC, Johnston SA, Schwarz PD, et al. Efficacy of etodol-
ac for the treatment of osteoarthritis of the hip joints in dogs.
J Am Vet Med Assoc 1999;214:206-210.

Burton NJ, Owen MR, Colborne GR, et al. Can owners and cli-
nicians assess outcome in dogs with fragmented medial coro-
noid process? Vet Comp Orthop Traumatol 2009;22:183-189.
Everitt BS. Response feature analysis of longitudinal data. In:
Everitt BS, Pickles A, eds. Statistical aspects of the design and
analysis of clinical trials. River Edge, NY: World Scientific Pub-
lishing, 2004;119-132.

Descriptions provided to pet owners to assist them in grading of their pets' degree of lameness in a study of the caregiver placebo
effect in evaluation of dogs with lameness from osteoarthritis.

Category Description

Normal No lameness

Mild Slight stiffness and occasional lameness when walking; minimal licking of the affected joint; does not whimper or cry upon
voluntary joint movement; rises from resting position with minimal difficulty; climbs steps or jumps up near normally; mild
signs of pain when joint is moved (looking at joint and pulling away of limb)

Moderate Increased stiffness or noticeable limping when walking; shortened steps; some licking of affected joint; occasional whimpering
or yelp upon voluntary joint movement; slow to rise from resting position; sitting preferred over standing; reluctant to climb
steps or jumps up; increased signs of pain when joint is moved (looking at joint and pulling away of limb)

Severe Will not bear weight (carries affected leg); frequent licking of the affected joint; frequent whimpering or yelp upon voluntary
joint movement; increased difficulty in rising from resting position; cannot climb steps or jumps up; will not allow person to
handle joint (biting, growling, and pulling away of limb)

Appendix 2

Lameness scoring and criteria used for each grade of lameness.

Mild subtle lameness with partial weight bearing
Obvious lameness with partial weight bearing
Obvious lameness with intermittent weight bearing

Lameness

grade Definition

0 Normal

1

2

3

4 Full non—weight bearing
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