Variability of vertical ground reaction forces collected with one or two force plates in healthy dogs
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Introduction Results Results
Kinetic canine gait analysis is an important outcome Time required to obtain a valid trial was significantly longer using a
measurement for assessing lameness and dysfunction in patients (s)lra%l1e)fc\>/:;:he plate when C(:rr]npared V(‘j”th tW:_) forfce plac;tets (f S | 1-Plate System 2-Plate System
- - . . en comparing the ground reaction force data for a
with musculoskeletal pathology. When collecting GRF data, dogs, significant di?ferer?ces ir? PVF data were found between a PVE v PV v
numerous factors can affect the values obtained and ample data 08s, SIg | o
has been produced to show impact of factors such as trial single and two force plates (Figure 1). Examination of the VI data o o o .
. _ - S _ _ (Figure 2) found significant differences onIy in the front limbs Forelimb | Hind limb | Forelimb | Hind limb | Forelimb | Hind limb | Forelimb | Hind limb
velocity, trial repetition, day-to-day variation, limb (right vs left), _ _ ,
conformation and breed.(1-3) The vast majority of this data was between the two collection techniques, with greater v_alues '5‘;‘;“ 3.31 2.64 3.72 2.12 3.14 2.81 3.28 2.28
collected by a single force platform system. Recently data has recordea _by theltwo force plates (p < 0.001). Evaluatl_on _O_f GRF
suggested that excessive trial repetition may have several _data obtalqed with one or .two force plates revealed S|gnnf|cant Inter- o a8 0 009 | 1407 o a8 45 053 | 1308
negative effects including increasing data variability in both inter-day differences only in the PVF data from the front limb. Inter- Dog ' | | | | | | |
normal and lame dogs. The objective of the study reported here V\{ee.k_GRF c!ata comparlsqn (Days 1+.2 vs Days 15+16) found Intra-
was to compare PVF and VI data collected with one or two force significant difference only in the front limb PVF data when collected Day 2.61 2.32 2.98 3.12 2.45 2.7 3.53 3.7
vlates during the same collection time period in healthy dogs at a with the two force plates (p<0.001). Examination of the coefficients
frot. of variation for PVF and VI during the different collection periods Inter-
vielded similar results (Table 1). Woek | 317 2.55 3.52 2.44 2.43 3.33 3.66 2.21
%
Materlals & MethOdS §“ 110 —_— Table 1 - The coefficient of variation (CV%) for the forelimbs and hind limbs of all dogs for PVF
m (*) indicates a and VI data when collected with a 1-plate or 2-plate technique
Seventeen healthy client-owned adult dogs (17.8-40.8kg) were > 100 statistically significant
used. Gait data was collected from each dog in a crossover study © difference between the Discussion
design, with four sessions on two consecutive days, and then two %’ % ]tc\c’,vr%f.refg or Eﬁ%fﬁé?e
- LL * .
weeks apart. (days 1, 2, 15, and 16) using both 1 .plate and 2 = 80 f‘encdhﬁi'gﬁé”xi't‘;‘atﬁz fgfger There was a significant difference in the time required to obtain a
plate collection methods. The order of the collection method (1- £ 70 — T+ ean value. valid trial and the number of trails needed to collect 5 valid trials
plate or 2-plates) was randomized. Two force plates were L using a single force plate when compared with two force plates.
mounted In series at the center of a 12-_m platform._ Th.e. GRF data x 60 The results showed a difference in the PVF and VI values, but no
(P\_/Fhfndc\lﬂ) was COgeCtQ? and nortmallzlezd t% tge |nd|V|ci[Iuagt bocl)dy : | — — consistent difference in the coefficients of variation in PVF and VI
Wweignt and expressed as Its percentage. eacn aog was trotie values, collected by one or two force plates for the fore and hind
across the platform by a singl_e handler at a velocity between 1.7 1-Plate .2-Plate 1-Pla'te .2-Plate limbs in healthy dogs at a trot.
and 21 m/s, and an acceleration of -0.5 and 0.5 m/s. (4) The Forelimb Hind Iimb

vertical GRF data was collected for all four limbs with the aid of a
dedicated computer and software program. When collecting
single force plate data, a valid trial was defined the ipsilateral fore
and hind feet striking the force plate. When collecting with two
force plates, a valid trial was defined as a forefoot strike on the
first force plate, with the ipsilateral hind foot striking the same
plate afterward and the contralateral feet striking the second
force plate in the same manner. A repeated measures ANOVA
was used to test for differences in PVF, VI and average time per
trial between days, weeks, and systems (1 plate vs. 2 plate). The
full repeated measures model included fixed factors for day (1 or
2), week (1 or 2) and plate (1 or 2) and all two- and three-way
interaction terms and a random intercept for each dog.
Coefficients of variation for PVF and VI were also calculated
separately by fore and hind limbs, plates, day and week. All
hypotheses were 2-sided with significance at (a <0.05).

Figure 1 — Mean PVF for all dogs from the forelimb and hind limb collected with a 1-plate and 2-plate
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(*) indicates a
statistically significant
difference between the
two techniques for the
forelimb or hind limb

and also indicates the
technique with the larger
mean value.

Figure 2 — Mean VI for all dogs from the forelimb and hind limb collected with a 1-plate and 2-plate

Conclusions

The data presented here confirms that both one and two force
plate collection techniques provide consistent repeatable vertical
GFR data. Using a two plate system decreases the collection
time and number of trial repetition need to obtain such data. The
use of a two plate system did not decrease the variation in data
collected during each measurement period.
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