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Abstract

The objective of this study was to evaluate a novel accelerometer-based sensor system, the Walkabout Portable Gait Monitor
(WPGM), for use in kinetic gait analysis of dogs. The accelerometer was compared to the common reference standard of force
platform analysis. Fifteen client-owned, orthopedically sound dogs of various breeds underwent simultaneous force platform
and accelerometer gait trials to measure peak vertical forces (PVFs). The agreement between PVF for the accelerometer and force
platform was measured using concordance correlation coefficient (CCC) and was found, overall, to be moderate [CCC = 0.51;
95% confidence interval (CI): 0.46 to 0.56]. The agreement between PVF for the accelerometer and force platform for the forelimbs
was positive and substantial (CCC = 0.79; 95% CI: 0.74 to 0.84) and for the hind limbs was positive and low (CCC = 0.34; 95%
CI: 0.29 to 0.38). As measured by the accelerometer, PVF was systematically higher than as measured by the force platform
(forelimbs 55.3 N, hind limbs 144.3 N). It was also found that, when positioned over the lumbar spine, the WPGM cannot measure
PVF of the individual forelimbs and hind limbs, which limits its use as a clinical tool to measure kinetic variables in dogs.

Résume

L'objectif de la présente étude était d’évaluer un nouveau systeme d’accéléromeétre, le Walkabout Portable Gait Monitor (WPGM), pour
utilisation dans 'analyse de la cinétique de 'allure chez des chiens. L'accélérométre fut comparé au standard de référence habituel qu’est
I'analyse par plague de force. Quinze chiens de races variées appartenant a des clients, et sans évidence d’atteinte orthopédique ont été soumis
de maniere simultanée a un test de plaque de force et une étude de la cinétique de I'allure afin de mesurer les forces verticales maximales (PVF).
L'accord entre la PVF pour I'accélérometre et la plaque de force fut mesuré en utilisant le coefficient de corrélation de concordance (CCC) et
fut trouvé, de maniere globale, a étre modéré [CCC = 0,51 %; intervalle de confiance (CI) 95 % : 0,46 a 0,56]. L'accord entre la PVF pour
accélérometre et la plaque de force pour les membres antérieurs était positif et élevé (CCC = 0,79; 95 % CI : 0,74 1 0,84) et pour les membres
postérieurs était positif et faible (CCC = 0,34; 95 % CI : 0,29 4 0,38). Tel que mesuré par I'accélérométre, la PVF était systématiquement
supérieure a celle mesurée par la plaque de force (membres antérieurs 55,3 N, membres postérieurs 144,3 N). Il fut également trouvé que,
lorsque positionné par-dessus la colonne lombaire, le WPGM ne peut mesuré la PVF des membres antérieurs pris individuellement et des
membres postérieurs, ce qui limite son utilisation comme outil clinique pour mesurer des variables cinétiques chez les chiens.

(Traduit par Docteur Serge Messier)
Introduction

Objective gait analysis systems are not often used in a private
practice setting due to the cost of specialized equipment, space

Gait analysis is used for evaluating lameness, monitoring its
progression, and assessing response to surgical and medical thera-
pies (1). The most common method used by veterinarians to diag-
nose canine orthopedic injuries and monitor disease progression is
subjective visual observation. However, the human ability to reliably
measure the degree of lameness in a patient and to perceive subtle
changes during ambulation is limited (2,3). To accurately and reliably
assess a dog’s gait, veterinarians benefit from the use of objective
and reproducible gait analysis tools.

Objective gait analysis in dogs is broadly split into kinematic
gait analysis and kinetic gait analysis (4,5). Kinematic gait analysis
quantifies the motion of the gait cycle, while kinetic gait analysis
quantifies the force of the gait cycle (1,6). Force platform analysis and
pressure walkway system analysis are the most common types of
kinetic gait analysis tools, both of which have been assessed for use
in dogs (4-9).

allocation, and the training required for their use (1,7). The ideal
gait analysis system should provide reliable and accurate data, be
sensitive enough to identify subtle gait changes, not alter the gait
of the patient, provide gait analysis at different speeds of locomo-
tion, be simple and quick to use, have reasonable operating costs
and user-friendly software, and produce comprehensive data (10).

Force platform analysis has been studied more extensively than
pressure platform analysis. It measures forces in 3 planes: verti-
cal, craniocaudal, and mediolateral. Vertical forces measured by
force platform analysis have been shown to be more reliable for
characterizing gait and detecting lameness than craniocaudal and
mediolateral forces (4,5,11). Furthermore, peak vertical force (PVF)
has been shown to be the most accurate single-variable indicator of
lameness (2,11).

Accelerometers are small, lightweight devices that are attached to
the body to record the position and acceleration of the body in space.
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These acceleration measurements can be used to assess forces acting
on the body, since force is a function of acceleration and body mass.
Currently, accelerometry in dogs has been limited to spontaneous
activity monitoring (12,13). Activity monitoring has been used to
objectively determine responses to medical therapy and to estimate
the energy expenditure of dogs (14-17). The use of accelerometry
for objective gait analysis in dogs offers great potential in clinical
practice and, to the authors’ knowledge, has not been previously
investigated.

The Walkabout Portable Gait Monitor (WPGM) is a triaxial accel-
erometer that has been previously evaluated for use in humans
(18-20). In humans, accelerometers are strapped around the lumbar
or thoracic spine and require only 20 s for data collection (18,20-25).
Trunk accelerometry is an area of gait analysis that is rapidly grow-
ing in human medicine (21-26). Previous studies on the WPGM have
focused primarily on its kinematic properties, but it is also capable
of providing kinetic information (18-20). The WPGM has been used
to evaluate outcomes following surgery, such as total knee arthro-
plasty (18), to quantify the degree of lameness in patients awaiting
total hip arthroplasty (20), and to evaluate morbidity associated
with procedures such as free fibular grafts (19). The advantages of
the WPGM include its mobility, convenient setup, rapid data col-
lection, user-friendly software, and the economical cost of purchase
and operation.

The objective of this study was to evaluate the agreement of the
kinetic data provided by the WPGM compared to the common refer-
ence standard of force platform analysis. We hypothesized that the
PVF from the WPGM would be equivalent to the PVF measured by
the force platform.

Materials and methods

Participating dogs

Eligible dogs for study inclusion consisted of healthy, orthopedi-
cally sound dogs of any breed, weighing more than 18 kg and older
than 12 mo of age. Dogs on non-steroidal anti-inflammatory drugs,
steroids, or oral nutraceuticals (glucosamine, chondroitin sulfate,
omega-3 fatty acids) were not selected. The dogs were screened
for orthopedic and neurologic diseases based on subjective gait
evaluation, physical examination, and radiographic examination
of the elbows, hips, and stifles. Dogs with evidence of orthopedic
or neurologic disease were excluded from the study. Dogs that
were pacing during the trials, dogs unable to produce valid force
platform trials (due to anxiety, pulling on the leash, not stepping on
the platform), dogs that had invalid (calibration error) or atypical
accelerometer graphs, and dogs with a symmetry index of > 6% were
also excluded. The study protocol was approved by the Institutional
Animal Care and Use Committee (Protocol #12-004) in compliance
with the Canadian Council on Animal Care guidelines. Informed
owner consent was obtained.

Peak vertical force measurements

Accelerometer — The WPGM (Model 6; INNOMED Expert
Systems, Bedford, Nova Scotia) uses a triaxial capacitor-based
accelerometer system. The sensors and hardware are mounted in

B.EE" 3
Figure 1. Walkabout Portable Gait Monitor (WPGM) alone (A) and posi-
tioned over the mid-lumbar spine of a dog (B). This is a triaxial acceler-

ometer system that measures acceleration in the 3 cardinal planes and
is used to obtain kinetic and kinematic gait data.

a 67-mm X 115-mm X 25-mm pack weighing 166 g and are pow-
ered by a 9-VDC alkaline battery (Figure 1A). The sensor pack is
dorsally mounted over the thoracic or lumbar area and secured
by a Velcro strap (Figure 1B). The WPGM records acceleration in
3 planes: mediolateral (X), craniocaudal (Y), and vertical (Z). The
gait is sampled at a rate of 200 hertz (Hz) with a range of * 5 g. The
data are digitized and temporarily stored on a Secure Digital (SD)
memory card. The data are then transferred to a dedicated computer
software program (Gaitview2007, Version 1.0.3.8; INNOMED Expert
Systems) for storage and processing.

Force platform — The force plate analysis was carried out using
a biomechanical platform (OR6-7; Advanced Medical Technology,
Watertown, Massachusetts, USA) embedded in, and level with, a
12-m runway. To determine the velocity and acceleration across the
force platform, 3 sets of polarized retro-photoelectric cell sensors
(MEK92-PAD; Sircon Controls, Mississauga, Ontario) were posi-
tioned adjacent to the walkway, 1 m apart, with the middle sensor
at the mid-level of the force plate. The data from the platform was
processed and stored in real time using a dedicated computer and
software program (Acquire, Version 7.355; Sharon Software, Dewett,
Michigan, USA). The dogs were trotted across the force platform at
a velocity of 2 = 0.3 m/s, with a maximum horizontal acceleration
of * 0.5 m/s? Trials were considered valid when both the ipsilateral
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Figure 2. Graph of Dog #10 during the trot, demonstrating the typical
waveform of acceleration (m/s?) in the vertical direction (y-axis) over
time (x-axis; s). A sharp spike is seen (hollow arrow) indicating the “tap
time”, which was used as a reference point to determine which paw-strike
occurred on the force platform. Peak vertical acceleration in a downward
direction was used to calculate peak vertical force (solid arrow). It can
be seen that the dog decelerates as it approaches the force platform
(asterisk).

forelimbs and hind limbs struck the center of the plate without trac-
tion on the leash.

Data collection and processing

The body weight of each dog was recorded in kilograms on the
same electronic scale. Force platform and WPGM measurements
were conducted in parallel. The same handler (KC) was used for all
trials. The WPGM belt was placed snugly around the mid-abdomen
and the dogs were allowed to acclimatize to the WPGM, force plat-
form, and handler for 30 min (Figure 1B). All trials were recorded by
an analog video camera (Canon HV20; Canon USA, Lake Success,
New York, USA). The WPGM was switched on at the start of the
runway, the record button was pressed, and the device was sharply
tapped (“tap time”) in a vertical direction before the dog moved. The
dog was then trotted over the force platform while the accelerometer
was recording. The first 5 valid force platform trials were collected
for all 4 limbs.

The time of measurement was synchronized with the aid of the
video. Briefly, the analog video was digitized and a time-overlay was
added to the video (Pinnacle Studio Ultimate 12; Pinnacle Systems,
Mountain View, California, USA). A media player (Windows Media
Player 2007; Microsoft, Redmond, Washington, USA) was used to
record the “tap time” and the “strike time” of the paw on the force
plate, and generate a “delta time” or time difference between the
2 events. The “tap time” could be identified on the WPGM accelera-
tion graph by a sharp vertical peak (Figure 2). The subsequent paw-
strike on the force platform was then identified on the accelerometer
graph by adding the “delta time” to the “tap time”. This method
enabled the fore and hind paw-strikes on the force platform to be
identified on the accelerometer graph.

Mean velocity (m/s), acceleration (m/s?), and peak vertical force
(N) were determined from the force platform. From the WPGM, the
peak acceleration for contralateral forelimbs and hind limbs for the
vertical axis was recorded. Vertical forces (N) were then calculated

from the peak vertical acceleration and body weight of the dog using
the formula (Newton’s second law of motion):

Force (N) = body weight (kg) X force of gravity (9.81 m/s?) X
acceleration (m/s?)

Using the PVF from the force platform analysis, symmetry indices
were calculated for the forelimbs and hind limbs (6). Dogs with a
symmetry index of = 6% were considered orthopedically sound (6).

Statistical analysis

The agreement between the measured peak vertical forces (PVFs)
from the force platform and the WPGM was assessed using conven-
tional descriptive and analytical approaches (27). Descriptively, con-
cordance plots (28) and Bland-Altman limits-of-agreement plots (29)
were generated. Concordance plots were used to assess the dispersal
and alignment of paired measurements around a 45-degree line
representing the reference line of perfect concordance. A regression
line for the observed measurements was added to assess potential
systematic deviation from the reference line. The dispersal of the
paired measurements about the regression line was used to assess the
degree of imprecision of the data; data points close to the regression
line indicate better precision. The Bland-Altman limits-of-agreement
plots were used to assess the evolution of the differences between
paired PVF measurements of the 2 methods (y-axis) according to
the magnitude of the PVF measured (x-axis). This plot was useful
for determining whether the amplitude of the measured force alters
the agreement.

Analytically, the agreement between the PVF of the force platform
and that of the WPGM was quantified using the Lin’s concordance
correlation coefficient (CCC) (28). The CCC ranges from —1 to 1
and a CCC of 1 indicates a perfect agreement. It combines the bias-
correction factor, Cb, which reflects the accuracy of the data, and
the Pearson correlation coefficient, r, which reflects the precision of
the data. Both Cb and r range from —1 to 1 and the closer they are
to 1, the better the accuracy and the precision, respectively. The CCC
is computed as the product of Cb and r, and a CCC of lower value
(away from 1) may indicate a lack of precision, a lack of accuracy,
or both. For example, a set of data may show excellent precision,
i.e., r estimate very close to 1 and paired observations show little
dispersal around a straight regression line, but poor accuracy, i.e.,
Cb away from 1 and the regression line diverts from the perfect
concordance line by its slope and/or intercept, and would result in
poor agreement, i.e., CCC away from 1. In addition, 95% limits of
agreement were estimated to assess whether the average difference
between the 2 methods was significant (29).

The consistency of PVF measurements when measuring the
same limb across 5 trials was estimated for the force platform and
accelerometer using the repeatability coefficient (RC). The RC is
interpreted as the maximum likely differences, i.e., 95%, observed
between pairs of measured PVF using the same method for the same
limb. The repeatability coefficient was then computed using the fol-
lowing formula (27):

RC =2V (20 2)

where oiz is the variance of PVF across trials for the same limb. The
within-limb variance, oiz, was estimated using a hierarchical model
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Table 1. Summary table of the agreement between the peak vertical forces as measured by the force platform and accelerometer
for the overall data set, each individual limb, each side (right and left), and forelimbs and hind limbs for 15 dogs. Estimated
parameters include the difference average, the 95% limits of agreement, and the concordance correlation coefficient (CCC),

which is the product of the Pearson’s correlation coefficient (r) and the bias-correction factor (Ch)

Difference 95% ccc

Data subset Observations average (N) Limits of agreement (r X Cb) 95% ClI r (precision) Cb (accuracy)
Overall 300 99.806 —30.105-229.717 0.509 0.455-0.564 0.78 0.653
Trial

Trial #1 60 106.524 —22.879-235.927 0.466 0.346-0.587 0.765 0.609

Trial #2 60 99.578 —30.042-229.198 0.509 0.386-0.631 0.783 0.65

Trial #3 60 95.441 —30.044-220.926 0.541 0.409-0.651 0.799 0.677

Trial #4 60 98.052 —28.384-224.489 0.537 0.417-0.656 0.805 0.667

Trial #5 60 99.435 —41.939-240.808 0.494 0.364-0.625 0.749 0.66
Side

Right 150 101.387 —41.064-243.837 0.472 0.390-0.555 0.734 0.643

Left 150 98.225 —18.204-214.655 0.546 0.475-0.618 0.825 0.663
Location

Front 150 55.285 —23.999-134.569 0.787 0.738-0.835 0.925 0.851

Back 150 144.327 33.645-255.009 0.336 0.292-0.380 0.879 0.382
Limb

Right forelimb 75 50.009 —22.608-122.625 0.806 0.741-0.872 0.927 0.87

Left forelimb 75 60.561 —24.097-145.218 0.77 0.699-0.841 0.926 0.832

Right hindlimb 75 152.764 30.165-275.364 0.316 0.255-0.376 0.888 0.356

Left hindlimb 75 135.89 40.593-231.187 0.361 0.299-0.423 0.888 0.407

without an explanatory variable and with 3 levels: dog, limbs within
a dog, and trials within a limb. All the analyses were conducted
using the statistical package Stata 12.0 (StataCorp, College Station,
Texas, USA).

Twenty-four dogs met the inclusion criteria and were enrolled in
the study. Nine dogs were excluded from data analysis. Of these,
3 dogs were excluded because they were unable to complete valid
force platform trials due to pacing (n = 1) and anxiety (1 = 2). It was
also determined that 1 of these dogs was lame on the day of the trial.
Two dogs were excluded for a symmetry index greater than 6%,
2 dogs were excluded due to a calibration error of the accelerometer,
and 1 dog was excluded because the trial numbers were incorrect
and the force platform trials could not be matched to the accelerom-
eter trials. One dog was excluded because the accelerometric gait
pattern was atypical, which was likely due to a slight time delay
between the contact time of the forelimb and the hind limb.

In total, force platform and accelerometer data were available for
statistical analysis for 15 dogs. The study population included 7 neu-
tered male dogs and 8 spayed female dogs. The median age was 4.3 y
(from 1.0 to 8.6 y), the median body weight was 27 kg (from 18 to
47 kg), and the median body condition score was 3.0/5.0 (from 3.0 to
4.0). Ten breeds were represented, including standard poodle (1 = 3),
greyhound (1 = 2), Border collie cross (1 = 2), Labrador cross (1 = 2),
and 1 each of golden retriever, samoyed, Newfoundland, German
shepherd cross, boxer cross, and Dogue de Bordeaux cross.

The estimated average difference and concordance correlation
coefficient (CCC) between peak vertical forces as measured by the
accelerometer (PVF,
the force platform (PVF,) for various subsets of the data are sum-
marized in Table I. On average, PVF, . were approximately 100 N
higher than PVF,, but this difference did not differ significantly
from zero (95% limits of agreement: —24.0 to 134.6).

The overall agreement between PVF, _and PVF, was moder-
ate (CCC = 0.51; 95% CI: 0.46 to 0.56), with substantial precision
(Pearson’s correlation coefficient: r = 0.78) and moderate accuracy
(bias-correction factor, Cb = 0.653). The repeatability coefficient (RC)
was more than twice as high for PVF, (RC =77.0; 95% CI: 70.4 to
84.2) than for PVF, (RC = 31.8; 95% CI: 29.1 to 34.6), indicating that
the accelerometer is significantly less repeatable and, therefore, less
precise than PVFs measured by the force platform.

The agreement between the 2 methods did not appear to change

) and the peak vertical forces measured by

substantially across trials and when comparing left and right sides
of the dog (Table I). However, the agreement between the 2 methods
was greater when measuring forelimbs than when measuring hind
limbs (CCC = 0.79 and 0.34, respectively). While the precision of
PVF, - and PVF, was high for both the forelimbs (r = 0.93) and the
hind limbs (r = 0.88), the accuracy in the forelimbs was substantially
higher than in the hind limbs (Cb = 0.85 and 0.38, respectively),
which resulted in better agreement in the forelimbs than in the hind
limbs. On average, the PVF, _ were 144.3 N higher for the hind limbs
and only 55.3 N higher for the forelimbs (Table I).

The concordance plot (Figure 3) illustrates the difference in
agreement between forelimbs and hind limbs. The regression line
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Figure 3. Concordance plot between the peak vertical forces as measured
by the force platform (PVF_;) and accelerometer (PVF, ) for the forelimbs
(blue disks) and hind limbs (red disks) of 15 dogs. The 45° solid line
represents perfect concordance.

(related to the accuracy) for the hind limbs is much diverted (both
slope and intercept) relative to the 45-degree reference line of perfect
concordance when compared to the regression line of the forelimbs.
However, the dispersal of the data (indicator of precision) about the
regression lines does not appear to be different between forelimbs
and hind limbs, which reflects the similar estimated Pearson’s “r”.
The Bland-Altman limits-of-agreement plots revealed that for the
hind limbs the disagreement between the 2 methods increases when
PVF increases (Figure 4A). This trend was not apparent for the fore-
limbs (Figure 4B). The average PVF, _did not differ much between
forelimbs and hind limbs (366.8 and 362.8 N, respectively), when
PVFy, differed substantially between the forelimbs and hind limbs
(311.6 and 218.5 N, respectively). The comparison of the paired PVFs
across each individual limb revealed the same discrepancy between

the forelimb and hind limb agreement (Table I).

The objective of this study was to investigate whether a novel
accelerometer, the WPGM, could provide measures of PVFs gener-
ated by dogs during the trot that were comparable to the reference
standard of force platform analysis. The versatility of the WPGM
would enhance routine gait analysis in a clinical context compared
to the force platform, which is almost exclusively used for research
purposes.

Overall, the agreement between the PVF measured by the WPGM
and that measured by the force platform was moderate. The main
factor underlying the moderate agreement was that the accelerom-
eter systematically measured higher PVF than the force platform,
which does not support our hypothesis that the values would be
equivalent (Table I and Figure 3). This may be explained by the fact
that the accelerometer was placed over the lumbar spine of the dog,
and therefore measures the whole body as it accelerates and deceler-
ates in a vertical direction. When a dog trots, it places the forelimb
and contralateral hind limb on the ground simultaneously (30).

B ISR * S Mean difference

Difference between PVF,  and PVF_,
s

T T T T T
500
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Mean of PVF, _and PVF_,

Acc

Figure 4. Bland-Altman limits-of-agreement plots for the hind limbs (A)
and the forelimbs (B). The red dashed lines around the mean difference
represent the 95% limits of agreement, while the plain black line repre-
sents the line of nil difference.

Unlike the force platform, which measures forces from 1 individual
limb at a time, the accelerometer when placed on the trunk measures
the force when 2 contralateral limbs strike the ground simultane-
ously. Therefore, PVF values for the “forelimb” and “hind limb” as
measured by the accelerometer were measuring the same outcome,
i.e., simultaneous forelimb and contralateral hind limb strikes.

This also explains why the average PVF as measured by the accel-
erometer was the same for the forelimbs and hind limbs, while PVFs
measured by the force platform were approximately 60% higher for
forelimbs than for hind limbs. This difference in the forelimb and
hind limb PVF, is explained by the fact that the forelimbs in the dog
typically carry 60% of the body weight, while the hind limbs share
40% of the body weight, independent of gait (4,5). The fact that the
accelerometer measures the combination of a forelimb and a hind
limb and that the forelimbs carry most of the weight, also explains
why the agreement between the 2 methods was stronger for the
forelimbs than for the hind limbs (Figure 3).

The moderate agreement between trunk accelerometry and force
platform analysis in the current study is in contrast to findings of
previous studies conducted in humans where the agreement was
high (31,32). The seemingly better precision and accuracy of the
accelerometer in human bipeds compared to canine quadrupeds
can be explained by the WPGM measuring acceleration of a single
limb at a time in humans. The fact that the vertical data from the
WPGM does not readily distinguish forelimb and hind limb forces
limits its clinical application as a kinetic gait analysis tool for dogs.
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A second contributing factor to the imperfect agreement between
the 2 devices is attenuation of forces by the limbs. Since trunk
acceleration is measuring simultaneous forelimb and hind limb
strikes in the dog, one would expect that the PVF, _ would equal
the sum of the PVFy, of the forelimb and PVF; of the hind limb.
In contrast, this study found that vertical trunk force was approxi-
mately 30% lower than the sum of the PVF, of the forelimb and
hind limb. This attenuation of force at the level of the lumbar spine
can be explained by absorption of energy by the body. This find-
ing is similar to another study that compared trunk accelerometry
to force platform analysis during a heel-rise test in humans and
found that the accelerometer-derived variables were on average
13% lower than the ground reaction forces (31). The percentage of
attenuation at the lumbar spine may be lower in humans because of
the upright gait, whereas in quadrupeds, force is distributed over
4 limbs.

It was noted in this study that as PVFs of the hind limbs increased,
more disagreement was observed between the 2 methods. This
could be explained by a different weight repartition in heavier dogs
whereby more weight is carried by the forelimbs. A previous study
comparing the weight distribution of small and large breed dogs at a
walking gait, however, found weight distribution to be independent
of weight (9). The reason for this trend is unclear.

In terms of precision, the repeatability coefficients revealed that
the inconsistency between 2 measurements from the same limb was
twice as high with the accelerometer as with the force platform. This
finding is in contrast to previous studies of trunk accelerometry,
which found it to be highly reliable in a test-retest model (31,33). One
explanation for the larger variability in the accelerometer measure-
ments in this study is the possibility of an error in the estimation of
which limb strike on the accelerometer signal correlated with the
limb strike on the force platform. If the estimated limb strike was
immediately before the “true” limb strike, additional variability
may have been introduced by the dog decelerating or accelerating
as it approached the force plate (Figure 2). These changes in the
accelerometer signal were incidentally identified during the data
analysis, and the corresponding behavior was verified by watching
the videos of the dogs in slow motion. A second possibility is that the
accelerometer is more sensitive than the force platform at detecting
changes in vertical movement. It is not known if this level of vari-
ability is clinically relevant.

The primary limitation of this study is that the WPGM must
be placed over the trunk of the dog. Although this makes assess-
ment of agreement between the 2 devices challenging, it was still
possible to evaluate agreement because the forces are similar and
related. Advances in technology may allow a smaller device to be
attached directly to the limb to overcome this limitation in the future.
Alternatively, paired accelerometers placed over the mid-thoracic
and mid-lumbar spine may provide additional information. A sec-
ond limitation is that the body weight range of 29 kg was narrower
than the weight range of the normal dog population. This likely
resulted in a slight underestimation of the true agreement between
the 2 devices.

In conclusion, PVF values derived from the WPGM were con-
sistently higher with greater variability than corresponding PVF
values from the force platform, which resulted in moderate agree-

ment between the 2 devices. When mounted on the lumbar spine,
the WPGM cannot distinguish PVF isolated to a single limb, which
limits its clinical application at this time.
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