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This sudy investigated the effects of ankle gppliances upon the integrated
electromyographic (IEMG) activity in the lower limb during ajogging gait beforeand
after an exercise bout.

METHODOLOGY

Ten hedthy college maes volunteered to serve as subjects. They had not
sustained any ankleinjury in the previous five yearsand never had any type of ankle
surgery.  Each subject randomly experienced three ankle gppliance conditions: 1)
control (nosupport), 2) adhesivetape (closed basketweave, figure8and hed-locks). 3)
Swedo lace-on anklebrace. The subjects performed 10 jogging trials at 5 mph, while
being rimed by runway lights. IEMG data werecollectedon thelast threetrids. Each
trid condsted of threestepsthusresultingin atotal of ninestepsbeing usadfor andysis.
IEMG datafor t he soleus, peroneus longus, and anterior tibialis was recorded usng a
Sensormedics dynograph recorder with a bipolar techniqueand three couplers. This
processwas repeated following 30 minutesof supervised basketbal drills.

Three drides for 3 running trids were digitized for each musde, gppliance
condition,and exercisegroupusingaNumonics 1224 digitizer. Thefollowingvarigbles
were determined: 1) tota timedf muscular contraction, 2) peak IEMG activity,and
3) tota dectrical activity under the curve.

RESULTS AND DISCUSSION

A 2x3x3 ANOVA (exercise x gppliance x trid) with repested measures on al
factors found a significant gppliance man effect (p<.05) for the totad IEMG activity
elicited by the soleus and peronedl muscles. Post hoc andysisreveded that there wes
sgnificantly (p<.01) lower IEMG activity in the soleus for the tgpecondition both pre-
and post-exercise(see Figurel). There were no differencesfound between thecontrol
and bracefor either of theexerciseconditions. Int he peroneus longus, post hoc andysis
showed asignificantly (p<.05) lower IEMG activity pre- exercisein thetgpecondition
(see Figure 2). Therewere no differencesin pre-exercise peroned activity forthecontrol
and braceconditions. Following exercise therewereno differencesin peroned activity



between the control and tapeor t he control and braceconditions, but thet ape condition
wassgnificantly (p<.05) lower than thebrace. Theanaysisfailed tofind asignificant
gppliance main effect (p<.13) for thetotal eectrica activity of the tibialis anterior
musde

0.12
T
o
A
- Fi gur e 1. Total soleus| EMGactivity
& for appliances and exercise
conditions.
o
H
..
[ ]
CONTROL BRACE
PRE EXERCISE 0.108 a.081 01
POST EXERCISI 0.088 a.074 0.099 0.12
APPLIANCE CONDITION
R rar exenciae EZ2 POST EXERCISE c:, o1
¢ 0.08 et
3
€
: 0.08 -]
¥ 0.04
H
E
< 0.02
[}

. CONTROL BRACE
Figure 2. Total peroneal | EMG o exenciee | osre | ousz | ooes
activity for appliancesand exercise. POST EXERCISE| _0.072 a o.o19

APPLIANCE CONDITION
Bl raze rOST

The taped condition €licited the lowest total | EMG activity in the soleus and
peroneus longus musclesduringarunninggride. Thisreduction would beindicativedf
greater stabilization being provided by the tape rather then the lateral and posterior
compartment musculatured thelower leg. Exerciseresulted in afurther reduction in
thetotal electrica activity which may bereflectivedf greaterel ongation duetoimproved
dadticity of the connectivetissue and musculaturein addition to increased stretching
torquesapplied on themusdlesasthetape's ability t o resi st elongetion deterioratedover
the timedf theexercisebout. Ancther possible explanation for thereductioninthel EMG5
activity after exercise could be attributed to the trophotropic response of muscle to
exercise producing a tranquil and rdlaxed muscle (DeVries, 1968, DeVries & Adams,
1972). This dependenced an individua's ankle on the tape support for stabilization
rather than muscular support could provide theankle with only limited protection after



the tape loosens itsadhesive support which may potentially lead {0 more se vers injurles
than subjects who were not taped (Garrick & Requa, 1973; Ferguson, 1973).

The ANOVA on the peek IEMG activity for the soleus, peroneus longus, and
tibialis anterior found nosignificanteffectsfortrid s, exercise, or appliancefactors(See
Tablel).

TABLE 1. Peak | EMG Activity Averaged for 3 Strides(millivolts)

Mule Pre-exercise Postexercise

Soleus

Control 0.31+£0.32 0.30 +£0.32
Tape 0.30+0.32 0404043
Brace 040+£041 0.29 £0.32
Peroneus longus

Control 0.28 £0.13 0.30 £ 0.08
Tape 021+0.08 024 £0.14
Brace 0.29 £0.16 0.27 £0.16
Tibialis anterior

Control 0.30+0.25 0.34 +£0.25
Tape 0.25 +0.19 025 +£0.16
Brace 0.30+0.18 0.34 +0.18

Theandysisof averagetimeper stridefor 3 stridesfound nosignificanteffects
for the trials, exercise, or gppliancefactors(see Table 2).

TABLE 2. AverageTime per Stridefor 3 Strides(seconds)

Appliance Pre-exercise Post-exercise
Control 0.75 +0.30 0.70 + 0.30
Tape 0.66+0.34 0.76 +0.45
Brace 0.80 £ 0.40 073+0.31

In light of t he insignificant differencesfor the stride time and peak IEMG, the
significant differencesobserved for the total eectrica activity under t he curvemust be
attributed to differencesin the average IEMG signd dicited during the stride.
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CONCLUSIONS

Thepurposed theexterna anklesupportist oadin stabilizingt he ankleto thwart
the chancedf injury. In thetapecondition therestrictiondf movement may beso much
that normal musclefunctionmay beimpeaired. Therefore, themuscesmay begint o rely
on thet ape o support thejoint instead of their own strength. Thiscouldin turn lead to
an atrophyingaf the very muscleswhich need to bestrengthenedt o help preventinjury.

In conclusion, externd ankle support influenced thetotal TEMG activity of the
lower leg during a jogging gait beforeand dter exercise.
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