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Gait Analysis in Shetland Sheepdogs Around Seven Years of Age
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Abstract

This study compared the static and dynamic gait characteristics of clinically normal Shetland Sheepdogs before and after
seven years of age. The findings can be summarized as follows: First, under static stance conditions, there was no clear
evidence of weight redistribution or reduced stability associated with age, suggesting that older Shetland Sheepdogs generally
maintain their basic weight-bearing abilities. However, the 95% confidence ellipse area showed a markedly decreased
tendency in the older female group. The COP average velocity showed an increasing tendency in both sexes with advancing
age, although this difference was not statistically significance. These findings indicate that the early postural control changes
may become more pronounced under dynamic conditions. Second, under walking conditions, a trend toward reduced stride
length was observed, particularly in older females, potentially indicating an early shift in gait strategy. Parameters such as the
stance phase hind ratio and symmetry index hind did not show significant age-related changes, This suggests that
age-related adaptations in gait may emerge progressively under more demanding movement conditions. Third, stride length
showed sex-dependent directional differences during trotting, with older females showing a decreasing tendency, and older
males an increasing tendency. In addition, older dogs of both sexes exhibited a tendency for reduced peak vertical ground
reaction forces in the hind limbs, raising the possibility of diminished propulsion in high-load situations. In conclusion,
age-related changes in the gait of Shetland Sheepdogs appear to be more pronounced in dynamic contexts, particularly under
high-load conditions, than in static settings. Functional changes associated with age seem to be more closely linked to a
reduction in propulsion capability than weight-bearing capacity. Further studies with larger sample sizes, including
breed-specific and sex-stratified analyses, are needed to validate and expand upon these findings.
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Fig. 1. Zebris pressure-sensitive treadmill system used in this study.

Fig. 2. The walking methods (Stance (left), walk & trot (right)) utilized in this study.

force back left ¥ average force back right), 95%
confidence ellipse area @ COP B+ °l§ &k
(COP average velocity)& Z3ottt HHE= BE
(stride length), FA] Z]2]7] H]-&(stance phase hind
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Table 1. Stance analysis of Shetland sheepdogs around the age of seven years

Male Female
Item Significance Significance
Before age of 7 After age of 7 Before age of 7 After age of 7
Average force front g 5, 4 79 37.51£2.48 NS! 41654166  41.67+2.87 NS!
left (% bw)
Average force front 3 15,5 46 26.18+3.45 NS 23.88+2.13 23.1442.66 NS
right (% bw)
Average force back
22.82+1.77 18.754£5.18 NS 15.90+0.84 33.57+£11.22 NS
left (% bw)
Average force back "
. 15.31£0.77 18.73+£4.68 NS 18.59+0.41 13.78+£1.97
right (% bw)
95% confidence
. 1346.99+£851.07  1306.14+724.83 NS 2422.11+1497.20 296.12+25.72 NS
ellipse area (mm?
COP average 73.26+4.96 90.94+7.72 NS 80.7848.98  104.52+24.28 NS

velocity (mm/sec)

Data are expressed as mean * one standard error of the mean
NS: not significan
*p{0.05
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Table 2. Walk analysis of Shetland sheepdogs around the age of seven years

Male Female
Item Significance Significance
Before age of 7 After age of 7 Before age of 7 After age of 7
Stride length (cm) 55.01+2.41 53.15+3.24 NS! 54.15+2.93 46.26+3.93 NS!
Stance phase hind L (%) 62.24+1.91 61.12+3.28 NS 64.05+1.63 66.77+2.80 NS
Stance phase hind R (%) 63.10+2.53 61.33+3.38 NS 64.53+2.07 66.16+2.47 NS
Symmetry index hind (%) 4.49+0.86 3.57+1.00 NS 7.80+2.80 5.17+2.56 NS

Data are expressed as mean * one standard error of the mean
INS: not significant

Table 3. Trot analysis of Shetland sheepdogs around the age of seven years

Item Male Significance female Significance
Before age of 7 After age of 7 Before age of 7 After age of 7

Stride length (cm) 72.83+0.51 76.92+4.15 NS! 68.55+3.36  61.08+4.48 Ns!
Stance phase hind L (%) 47.36+3.00 40.26+5.05 NS 50.40+2.77 53.73+4.12 NS
Stance phase hind R (%) 48.28+2.94 39.5445.10 NS 51.96+2.41 54.12+3.27 NS
Symmetry index hind (%) 2.83+1.11 1.73£0.76 NS 10.44+7.69 4.9242.34 NS
Peak vertical force hind L (N) ~ 86.85+12.03 69.86+7.07 NS 64.02+7.28 52.25+9.11 NS
Peak vertical force hind R(N) ~ 87.30+13.61 68.80£7.10 NS 69.9146.00 50.45+9.17 NS

Data are expressed as mean * one standard error of the mean
INS: not significant
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