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1 Comparison of Anterior Ankle Translation with and without Ankle Braces

2

3 Introduction

4 Lateral ankle sprains are a common musculoskeletal injury across a variety of activities. The 

5 mechanism for this injury is typically excessive ankle inversion and often accompanied by 

6 plantarflexion. Despite the fact ankle sprains are seen as benign injuries that resolve with 

7 minimal treatment, many become chronic problems. Residual ankle instability can persist if 

8 proper treatment is not rendered. Proper treatment begins with an accurate diagnosis.  

9

10 The anterior talofibular ligament (ATFL) is the primary ligament involved in lateral ankle 

11 sprains. The ATFL is the chief restraint to anterior displacement of the talus.1  Clinically this 

12 ligament is incriminated with an anterior drawer test.2,3  The anterior drawer test has been 

13 extensively studied and has the following statistical values:  Sensitivity = 75%-86%, Specificity 

14 = 50%-88%, (+) Likelihood Ratio = 3.1, (-) Likelihood Ratio = 0.29, Inter-rater Reliability = 

15 0.90-0.91.  When the anterior drawer test is combined with palpation of the ATFL and a lateral 

16 hematoma the statistical values2,3 are as follows:  Sensitivity = 100%, Specificity = 75%, (+) 

17 Likelihood Ratio = 4.3, (-) Likelihood Ratio = 0.01.  The anterior drawer test can be performed 

18 in the supine or prone position in 10 degrees of plantarflexion.2 In either position, the distal tibia 

19 is stabilized while the talus is translated anteriorly on the tibia. The magnitude of the translation 

20 is an indication of the degree of injury.  The Mobil-Aider arthrometer has been shown to 

21 distinguish the magnitude of anterior translation on individuals with ankle injuries.4  A difference 

22 of 1.11 ± 0.52 mm of anterior translation between the injured and uninjured ankles have been 
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23 correlated with a grade 1 sprain.  Whereas a difference of 2.16 ± 0.85 mm correlated with a 

24 grade 2 sprain.4  The magnitude of injury can then influence the need for bracing. 

25

26 Ankle braces have been designed to provide external support to the ankle in order to enhance the 

27 mechanical stability of the joint. Previous investigations have demonstrated that current ankle 

28 braces, lace-up and semi-rigid, provide meaningful improvements in ankle stability.5,6  Applying 

29 the brace outside of the shoe challenges traditional practice and provides clinicians with a new 

30 way to achieve functional ankle stabilization.  The TayCo external ankle brace (figure 1) has a 

31 pioneering design that aims to reduce the mechanical constraints typically found in a semi rigid 

32 ankle brace. The TayCo external ankle brace is designed to accomplish a high level of inversion 

33 and eversion stabilization, providing 86% resistance of a walking boot, and much more than an 

34 air cast or a well-known internal ankle brace Breg Ultra.7  However, no data is available for 

35 anterior translation of certain braces.  

36

37 Therefore, the purpose of this study was to examine the effectiveness of the TayCo external 

38 ankle brace and AirCast on controlling anterior translation of the talocrural joint (anterior drawer 

39 test).  To do this the anterior drawer test was performed on individuals with a history of a lateral 

40 ankle sprain with the TayCo ankle brace and AirCast brace compared to a control with no brace.

41

42 Methods

43 Participants: The inclusion criteria for this study were to be able to read and understand English, 

44 be over 18 years of age, have a history of a lateral ankle sprain that did not require surgery and 

45 had the sprain at least 6 weeks prior to data collection, i.e. post-acute to healed phases. All 
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46 participants signed the consent form approved by the Institutional Review Board for the 

47 Protection of Human Subjects (#08-23).  Demographic data recorded were age, gender, grade of 

48 prior sprain (self-reported and confirmed with , time since the injury, and injured side (right v 

49 left). 

50

51 Equipment: This study utilized an arthrometer to assess the linear translation of the talocrural 

52 joint with and without an ankle brace.  The Mobil-AiderTM arthrometer (https://mobil-aider.com/) 

53 is a hand-held device used to quantify the linear translation of two adjacent joint surfaces to 

54 assess joint laxity.  The device has been validated in both bench and clinical studies.8,9  The 

55 device has 7 custom molded interchangeable attachments to accommodate different contours of 

56 the body.  One of the joints it is  designed to test is the ankle.  Using the yellow ankle 

57 attachment, a prone anterior drawer test was performed to assess lateral ankle ligament laxity in 

58 millimeters (figure 2). 

59

60 The ankle braces tested were the AirCast Air Stirrup Ankle Brace (DJO, Vista, CA; 

61 https://www.donjoyperformance.com/aircast-air-stirrup-ankle-brace) and the TayCo Brace 

62 (TayCo Brace, Inc. South Bend, IN; https://www.taycobrace.com/). Each brace was fitted based 

63 on the shoe size of each participant. The brace companies sizing recommendations are displayed 

64 in Table 1.  

65

66 Protocol:   All participants were tested in the same order – control, AirCast, TayCo brace.  All 

67 braces were fitted by the same clinician (TE) and all arthrometer testing was done with the shoe 

68 on, by the same clinician (DG).  To test ankle mobility with the Mobil-Aider, the participant was 
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69 positioned in prone with the foot off the end of the plinth.  The talocrural axis of motion was 

70 identified and aligned with the rollers of the device.  The tibia/fibula was stabilized over a wedge 

71 and an anterior force will be applied through the talus/calcaneus (figure 3).  

72

73 The AirCast brace was then donned according to the manufacturer’s specifications.  In a seated 

74 position, the round edge of the heelpad was placed under the heel.  The brace sides were aligned 

75 with the ankle. The brace was squeezed together and the bottom strap was secured, followed by 

76 the top strap.  Testing was performed with the Mobil-Aider.

77

78 The TayCo brace motion stop was set at 10 degrees of plantarflexion and donned according to 

79 the manufacturer’s specifications.  The participant was seated in 90 degrees of knee flexion.  The 

80 posterior band was aligned 0.5 – 1” above sole of the shoe.  The uprights were in-line with the 

81 lower leg and the straps were secured.  Testing was performed with the Mobil-Aider. Three 

82 measurements for each condition were recorded.  

83

84 Data Analysis:  Data were run using SPSS version 27. Descriptive statistics  were run on 

85 demographic and dependent variable data and included frequencies and ranges for all categorical 

86 data and means and standard deviations for all ratio data. ANOVA followed by Wilcoxon Signed 

87 Ranks post-hoc testing were run to explore between-group differences for the three testing 

88 conditions. Kendall’s W effect sizes were calculated and post hoc power analysis was also 

89 calculated.  The data was analyzed in two ways:  the highest magnitude of translation for each 

90 condition and the mean of the three measures for each condition.

91
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92 Results

93 Thirty participants included nine males and 21 females with a mean age of 21.6 years (SD 1.98). 

94 The injured side was split evenly with 15 left and 15 right ankle injuries; 20 were a grade 1 

95 sprain and 10 were grade 2. Twenty participants sustained their injury more than 12 months 

96 prior; one each for the remaining were > 2 months, > 4 months, 6 months, 8 months, and 11 

97 months. 

98

99 Friedman’s ANOVA found significant between-group differences for the trial with the largest 

100 translation (p < 0.001) and are displayed in table 2. Wilcoxon Signed Ranks post hoc testing 

101 found significant between-group differences between the control and TayCo (p < 0.001) and the 

102 control and AirCast conditions (p < 0.001).  Although the anterior translation permitted by the 

103 TayCo brace was less than the AirCast, it was slightly below the level of statistical difference (p 

104 = 0.080).  Kendall’s W was 0.804, indicating a large effect size. Post-hoc power analysis 

105 revealed that for a Kendall’s W of 0.804, 12 participants were needed. This study included 30 

106 participants.

107

108 Friedman’s ANOVA found significant between-group differences using the average of three 

109 trials. (p < 0.001). Wilcoxon Signed Ranks post-hoc testing found significant between group 

110 differences for the TayCo and AirCast (p = 0.048), TayCo and control (p < 0.001) and AirCast 

111 and control (p < 0.001) and are displayed in table 3. Kendall’s W was 0.790, indicating a large 

112 effect size. Post hoc- power analysis revealed that for a Kendall’s W of 0.790, between 15-20 

113 participants were needed.

114
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115 Discussion

116 Lateral ankle sprains are a result of overloading the anterior talofibular ligament (ATFL) and the 

117 calcaneofibular ligament (CFL).1,3  ATFL is involved in 85% of ankle injuries.10  Research has 

118 shown people who sprain their ankle are five times more likely to experience a reinjury.10  The 

119 mechanism is usually excessive inversion with plantarflexion of the subtalar and talocrural 

120 joints, respectively.  Thus, in theory if one limits these joint motions, one might expect to reduce 

121 the incidence of lateral ankle sprains.  A study by Denton et al11 reported 48.1% of clinicians 

122 recommend an ankle brace after initial sprains and 64.1% after recurrent sprains.  Studies have 

123 shown ankle braces can reduce re-injury by 70% and acute injury by 57%.12  

124

125 Braces are frequently classified into categories of compression, lace-up, semi-rigid, and rigid.11  

126 The acceptance of an ankle brace is influenced by ease of use, quality, comfort, stability, and 

127 hindrance to performance.13  A study by Janssen et al13 found soccer players and runners 

128 preferred compression braces while volleyball players preferred lace-up braces.  Rosenbaum et 

129 al14 reported athlete comfort was an important feature with semi-rigid (soft) braces preferred over 

130 rigid braces.  Tape application is inherently the most non-uniformed prophylactic intervention.15  

131 It is difficult to quantify and researchers unanimously acknowledge the reduction in support over 

132 time in athletic conditions.15  Thus, taping is not a topic of this research.

133

134 Some ankle braces have been found to restrict ankle inversion by 15 - 20 degrees, eversion by 14 

135 to 19 degrees, dorsiflexion by 3 degrees, and plantarflexion by 9 degrees when compared to 

136 unbraced conditions.16  Omori et al17 examined 10 different ankle braces in 24 subjects and 

137 reported all braces showed a marked reduction in inversion  motion.  The more the brace covers 
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138 the forefoot, the more restricted the plantarflexion motion may be and the more tasks like vertical 

139 jump can be impaired.14,16 Gait analysis studies have revealed individuals with chronic ankle 

140 instability have a more inverted foot prior to and immediately  after initial contact.  Whereas 

141 braced individuals have a more everted foot position prior to contact.18

142

143 Despite there being a variety of studies analyzing the impact of braces on range of motion and 

144 functional tasks, no study has analyzed the arthrokinematic restriction.  Until recently, there has 

145 not been a clinical device to objectively assess linear translation of a joint.  In this study, the 

146 Mobil-Aider arthrometer was used to measure the anterior translation of talus on the tibia/fibula.  

147 The anterior drawer test was the motion used across all three conditions of this study: TayCo 

148 brace, AirCast brace, and control (no brace).  The data demonstrated both the TayCo and AirCast 

149 braces were able to significantly reduce anterior translation when compared to the control.  

150 Furthermore, the TayCo brace controlled anterior translation better than the AirCast.  This was 

151 true whether the largest value or the mean of the three measures was used.  

152

153 The  construction of the two braces in this study are very different.  The AirCast goes inside the 

154 shoe with vertical, plastic shell elements and pre-inflated cushioning around the inferior 

155 tibiofibular and subtalar joints to produce precise compression for stabilization.  Whereas the 

156 TayCo brace goes on the outside of the shoe and provides stability via the vertical uprights and 

157 the strapping system down into the forefoot region.  

158

159 A study conducted by Niebur and Requet7 compared the ankle inversion moments of the TayCo, 

160 Breg, pneumatic CAM walking boot, and AirCast in a neutral position.  The TayCo brace was 
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161 found to be comparable to the CAM walking boot but was twice as effective as the Breg and the 

162 AirCast in resisting inversion forces.  Likewise, Smith and Powden19 reported the TayCo and 

163 McDavid lace-up brace (McDavid Inc, Fountain Valley, CA) provided significant restriction of 

164 inversion/eversion but the TayCo brace allowed more plantarflexion/dorsiflexion.  The 

165 preservation of sagittal plane motion is important for functional movements such as jumping and 

166 running speed.  This is consistent with the work of Gordon and Smith20 who compared the CAM 

167 boot and TayCo brace.  They reported significantly greater functional mobility with the TayCo 

168 brace.  The TayCo brace has the advantage of not having to alter the size of the shoe to 

169 accommodate fitting a brace on the inside.  However, there were some issues with the TayCo 

170 brace fitting over some athletic shoes with wide midsoles of wedged out soles (heels).  "Several 

171 of the subjects' shoes contained a large midsole and heel making an exact fit challenging 

172 according to the manufacture's recommendations. In some cases, the rear portion of the brace had 

173 to be elevated slightly above the recommended 0.5-1.0'' to accommodate the shoe design or it 

174 was able to fit on the midsole but may have affected the fit of the brace. This potentially could 

175 have had an effect on the stability of the brace. However, the Tayco brace was still found to be 

176 significantly more stable in regard to anterior translation of the talus than the AirCast and control 

177 groups. The magnitude of this difference was 0.69 and 5.08 mm, respectively.  In terms of 

178 percentage, the TayCo brace anterior translation was 51-52% of control and the AirCast was 57-

179 59% of control.

180

181 Although subjective evaluation of the braces was not the intent of this study, several participants 

182 offered comments about the TayCo brace.  Comments included: 
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183  “I thought the outside the shoe ankle brace was very unique and an interesting concept. I 

184 felt surprisingly secured with it on”

185  “I thought the new design was more practical for walking and more comfortable than the 

186 traditional brace. Furthermore, I liked how the brace went over my shoe instead of 

187 cramming the brace into the shoe.”

188 One should acknowledge the participants only wore each brace for several moments and did not 

189 perform any physical activity other than walking a few feet.

190

191 Conclusions

192 Ankle braces have had a prominent role in the intervention of ankle sprains and the return to 

193 physical activity.  The TayCo brace is unique in that it is worn on the outside of the athletic shoe.  

194 It has been shown to provide significant constraint over anterior talus translation (51-52% of no 

195 brace condition) and  inversion/eversion restraint without compromising 

196 plantarflexion/dorsiflexion for athletic performance.

197
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Figure 1.  TayCo Ankle Brace 

27x30mm (144 x 144 DPI) 
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Figure 2.  Prone Anterior Drawer Test with M-A Arthrometer 

30x33mm (300 x 300 DPI) 
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Figure 3. TayCo Testing with the Mobil-Aider Arthrometer 

49x34mm (72 x 72 DPI) 
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Table 1. Brace Sizing Small Medium Large X-Large

Men’s Shoe Size 3 – 6.5 7 – 9.5 10 – 12.5 13 – 16.5TayCo 

Brace Women’s Shoe Size 4.5 - 8 8.5 - 11 11.5 - 14 14.5 - 18

Men’s Shoe Size 4 -7 7 - 10 10 - 13 13 +AirCast 

Brace Women’s Shoe Size 5 - 8 8 - 11 11 - 15 15 +
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Table 2.  Means, Standard Deviations and Between-Group 

Differences for Values from the Largest Translation

Mean SD

TayCo 5.59 mm 1.66

AirCast 6.28 mm 2.40

Control*+ 10.63 mm 2.88

*p < 0.001 TayCo v. Control +p < 0.001 AirCast v Control
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Table 3.  Means, Standard Deviations and Between-Group 

Differences for the Average of 3 Trials

Mean SD

TayCo 5.35 mm 1.73

AirCast# 6.04 mm 2.34

Control*+ 10.43 mm 2.87
# p =.046 AirCast v. Control;  *p < .001 TayCo v. Control;  
+p < .001 AirCast v Control
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