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Introduction
The purpose of adhesive strapping before athletic events is to
protect a Joint without interfering with its action, The strips of

forcing the natural ligaments, In order to achieve this, the maximum
range of movement of the joint has to be somewhat reduced without
encroaching upon the range needed for athletic performance,

If the range of movement in a joint is reduced excessively, it
will deleteriously affect the performance. Thus a trainer is expected
to tape athletes so that they get protection without losing efficiency.

The purpose of the present report is to suggest a method for an
objective evaluation of this expectation.

It is obvious that an investigation of this kind should begin
with study of action of each joint separately. Moreover, each possible
direction of movement in the joint should be analyzed separately.

Since the ankle joint is one of the joints most frequently strapped, it
was decided to start investigation with this joint, Although there are
several possible movements in the ankle joint; namely, eversion and
important from the standpoint of athletic injuries than the last two,
it was decided to study the effect of strapping on the flexion and
extension, This was done because it is simpler to evaluate flexion

and extension than eversion and inversion,

* In this report, flexion means dorsiflexion and extension means plantar
flexion,
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Two approaches were used:

1. Recording electrogoniometrically the maximum range of
flexion and extension in the unstrapped and strapped
ankle joint before and after physical activity. Also
recording the degrees of flexion and extension during
walking and running.

2, Timing agility runs.

Haterials and Methods

1.

Elgon (electrogoniometer). A modified elgcn described
by Gollnick and Karpovichl was used. The technique
selected was essentially the same as described by
Karpovich gt.al.2 Records were made on a portable
Heiland Visicorder Model #906. The elgon was placed
on the lateral aspect of the foot so that the center
of the potentiometer was over the center of the lateral
malleolus. One chassis arm was pointed toward the
head of the fibula and the other toward the fifth
metatarsal., In the taped subjects, the elgon was
placed over the tape in the same relative position
as on an untaped foot. A sample of goniograms may be
seen in Figure 1,

2. Strapping, Three taping techniques were used: The
Johnson & Johnson Tape Cast, the Springfield Modified,
and the Lonn-Mann. (See Figure 2). All taping was
done with Johnson & Johnson Zonas regular tape,

The lower legs were shaved and cleaned, and a
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JOHNSON 8 JOHNSON TAPE CAST

LONN = MANN

SPRINGFIELD MODIFIED

Fig. 2. THREE DIFFERENT TYPES OF TAPE TECHNIQUES.
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cherry resin solution (225 gm. of cherry resin to 1
gallon of 90% alcohol) was applied to the siin., This
is a common practice at Springfield College in order to
assure better adhesion 6f tape to a perspiring skin,

The foot was placed on a special stand which
supported only the heel and the metatarsal bones,
leaving an open space in-between., Both ankles were
strapped.

A, The Johnson & Johnson Tape Cast with 2 inch
wide tape, (Figure 2A). It consists of overlapping
stirrups, and short, open oblique strips anchoring on
the lower leg, Closed c¢ircuiar strips around the instep
pull the foot into evarsion13

B, The lonn-Mann Taping Technique with 2 inch
wide tape, (Figure 2B). It consists of overlapping
stirrups anchoring on the lower leg, and a number of
circular strips left open on the forepart of the lower
leg. Closed circular strips around the instep pull
the foot into eversionqh

C. The Springfield Modified Tape Technique with
13 inch wide tape. (Figure 2C). It consists of a
series of overlapping stirrups anchoring on the lower
leg, and figure-of-eight strips to pull the foot into
eversion.5
Agility Runs, The diagram of the agility run course is

given in Figure 3. The subject started from a standing
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Figure 3, Diagram of the Agility Run Course, A, B, and C
are TV trays placed 10 feet apart. The subject follows
from start to finish, the lines 1, 2, 3, 4, 5, and 6. The
total distance is approximately 190 feet,
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position, made two straight runs, then two runs weaving
around three TV trays placed 10 feet apart in the mid-
line of the course, and then two more straight runs.
Since each straight run was 30 feet iung, the subject
ran about 190 feet.

Each subject ran five times on six different days.
Two runs each day were made without the ankles being
strapred, and the other runs with ankles strapped by each
of the three different techniques. The runs on the first
day were given for orientation purposes only; and the
first run on each of the other five days was given for
the purpose of a formal warm=up. It was not timed. The
remaining four runs, one without and three with strapping,
were timed. Thus each subject was tested five times

untaped and five times with each style of strapping.

ing the range of full movement of the ankle joint in
flexion-extension, and the amplitude of a forced flexion,

A, Maximum range. The subject sat on the table.
The ankles were not taped. He was asked to perform maximum
extension and flexion of the feet five times., This was
recorded by elgons attached to each foot.

B. Forced flexion. The subject was then asked to
do a one-leg-squat five times and the amount of ankle
flexion was recorded by an elgon during each squat. The
one-leg-squat consisted of a squat on one leg until the

thigh was parallel to the floor., The other leg was
extended forward, Although both legs were tested, the
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data were used only from the preferred leg,

C. Next, the elgons were removed and the subject
made agility runs. Immediately after completion of each
run, elgons were placed on the ankles and the maximum
range of movement and the degree of forced flexion were
measured.

D. All these tests were repeated on taped subjects,
a few minutes after strapping and again after completion

of each agility run.

Recording the degrees of movement in the ankle Joint during

walking and running,

Walking and running were done at 3 and 6 mph respectively,
on an electrically driven treadmill at zero elevation. Each
bout lasted at least two minutes, and each activity was
repeated three times, Walking preceded running. Records
of the ankle action were made during 15-20 steps at the
end of each minute,

Subjects were 10 Springfield College students: five for
agility runs and five for the tests during walking and

running on the treadmill.

Results and Discussion

1.

fects of stra lity running on the maximum range
of flexion-extension in the ankle joint,

Table 1 gives the means of five tests on five subjects
for each experimental condition,
Strapping did reduce the degree of maximum flexion-

extension in the ankle joint. For the Johnson & Johnson
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strapping, it was 16,5°, for the Lonn-Mann 9,0°, and for
the Springfield Modified 18,1°, All these decreases were
statistically significant: p<0.Ol for the Johnson & Johnson
and the Springfield Modified, and p-0.05 for the Lonn~Mann
strapping.

If an attempt is made to regain by force a full range
of movement, strapping will obviously offer resistance during
that part of the angular amplitude which is lost through
reduction. In other words, the amount of reduction caused
by a strapping represents that part of the angular movement
at the joint during which the strapping supplies protection.
until the full range is reached. Although strapping also
offers protection after the full normal rangé has been
reached, this factor was not measured in the present study.

Expressed in per cent of the maximum range for the
unstrapped ankle, the margin of protection offered by
strappings used in this study varies as follows: for the
Johnson & Johnson, 31.2 per cent; for the Lonn-Mann, 17.0;
and for the Springfield Modified, 34.3.

After the five one-leg-squats and the agility run,
the amplitude of ankle joint movement increased only
slightly: for the Johnson & Johnson strapping, it was
Modified, 4.6°. These increases were not statistically
significant, p0.10,

In spite of these increases the range of motion in

the taped ankle remained smaller than in the untaped one,
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For the Johnson & Johnson, the difference was 13.1°,
p:0.01; for the Lonn-Mann, 6,3°, p{0.10; and for the
Springfield Modified, 13.8°, p 0.01. These differences

represent the protection margins for each type of

strapping. Expressed in per cent, the maximal range
for the untaped ankle, these protection margins were
as follows: for the Johnson & Johnson, 24.9; for the
Lonn<Mann, 12.0; and for the Springfield Modified, 26.2.

The protective margin after an agility run and five
additional squats was reduced by 5 to 8 per cent,

Thus, elgons provide a convenient device which
allows one to observe the effect of a physical activity
upon strapping during that activity. (To record the
degrees of angles during free running, telemetry should
be used.)

In the present study the protective margin was de-
termined only after a brief period of activity. After
longer and more vigorous activity, the results may be
different.

Rarick et.al.’, using a different procedure,
found that, after 10 minutes of vigorous activity, as
much as 4O per cent of the net supporting strength
of the strappings for the ankle joint was lost.,

They also plotted graphs for each of their five subjects
showing the amount of external force necessary to produce
various amplitudes of simultaneous plantar flexion and
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inversion, This was done in unstrapped condition, and with

a basket weave=heel=lock strapping, before and after exercise.
It is of interest to note that the curves representing

forces needed to cause movement in the ankle were roughly
parallel, This means that the drop in resistive support

was the same for the small as for the large amplitude,

Effect of strapping on amplitude of movement in the ankle
caused by forced flexion. '

Table 2 indicates that strapping reduced the amount
of forced flexion which could be obtained with five one-
leg-squats. The amount of reduction was approximately
the same for each strapping: for the Johnson & Johnson
9.6% p 0.10; for the Lonn-Mann 8,5°, p:0.05; and for
the Springfield Modified 9.8°, p 0,02,

After the agility run, the degrees obtainable during
a forced flexion increased very little and were not sta-
tistically significant. For the Johnson & Johnson strapping
it was 1,7°, for the Lomn-Mann 4.6°, and for the Spring-
field Modified 2,4°. This was not surprising because these
three techniques had not been designed to resist flexion
of the ankle,

Flexionsextension of untaped and tared ankle joints in
walidng and running. | =

The pertinent data are presented in Table 3. For

better understanding, Figure 1 should be consulted.
Curing three consecutive two-minute walks at 3 mph, the

ankle angles formed at all reference points were about



the same, regardless of whether the subjects were taped
or not.,

The same was true for the three consecutive two-minute
runs at 6 mph, Attention is called to the fact that the
range of movement (flexion-extension) of taped ankles during
walking and running was only slightly smaller than that of
untaped ankles. During walking and running the range of
ankle movement was only 35 and 57 per cent of the maximal
range; thus the protective function of strapping covers
respectively 65 and 43 per cent of the maximum range,

ke

Agility run time,
The average times for five trials for each of the four
experimental conditions are given in Table 1. They were
14.92 sec. for the untaped and 15.02-15,10 sec¢. for the
taped conditions, Statistical analysis showed that the
difference was not statistically significant, p 0.10. It
should be noted here that subjects number two and five,
with a history of injury to the ankle, had a tendency to

run faster when strapped.
Conclusions

1, Strappings of the ankle, described in this report, reduced
the amplitude of flexion-extension from 9 to 18,1°, This
reduction is a measure of protection offered by the
strappings within the limits of normal range of movement.
Expressed in per cent of maximal range of movement, the

protective action of strapping covers from 17 to 34.3 per
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cent of this range., Obviously this protection extends to

movement beyond this range.

Strapping caused little protection for a forced flexion of
the ankle, This should be expected, because the types of
strappings used in this study were not designed for this

purgose,

During walking and running, only a fraction of the maximal
range was used: 35 and 57 per cent respectively, Thkis

means that, within experimental conditions set in this study,
strapping of the ankle provided a protection factor of 65

and 43 per cent respectively,

The performance time of agility run was not affected by
strapping, indicating that skillful strapping can give
protection without hindering the required action of joints.,
The purpose of this study was to suggest a methcd for testing
the efficacy of strapping, and not to test the relative
strappings used, For the latter, longer periods of activities
will be required,

Electrogoniometry provides a useful means to record changes

in the movement in joints, changes in the protective action

of strappings during activity.



REFERENCES

-1, Gollnick, P.D., and Karpovich, P,V.: Electrogoniometric Study
of Locomotion and of Some Athletic Movements, Springfield College,
Springfield, Massachusetts, September 27, 1961. Report to the U.S. Army
Medical Research and Development Command, Office of the Surgeon General.

2. Karpovieh, P,V., and Herden, E.L. and Asa, M.M.: Electrogoniometric
Study of Joints. United States Armed Forces Medical Journal, 1l:4, 1960,

3. Stevens, M,A,: Aids for Athletes, Johnson & Johnson, New Brunswick,
New Jersey, 1946. T -

L. Morehouse, L.E., and Rasch, P, Jo: Scientific 3asis of Athletic

Training. Philadelphia, V.B. Saunders Co., 1958,

5. Pemnock, E.W.: Massage Techniques and Adhesive Support Procedures,
Springfield College, Springfield, Massachusetts. Unpublished manual for
usé of Headquarters Eighth Air Force as handouts in the SAC Physical Con=
ditioning Instructor Course,

6. Rarick, G.L., Bigley, G., Karst, R., and Malina, R.M,: The
Measurable Support of the Ankle Joint by Conventional Methods of Taping.
Journal of Bone and Joint Surgery. A44~A:1183, 1962,



*pouTel1qo Sem
Surpzooed ou ‘SITIMITIITP TEITUUSLY JO 9unRIAG = it ‘und LITTTIE = *Y°V #

OT*0¢. L8°T %L°0 OT°0,> €2°z 070 0T1°0< 6%°T $8°0 ‘Y'V 2933V

*gA axoJaq ‘padey,

TO*0,: 25°¢ 89°0 OO0« TI°T T9°0 T0°0° 98°€T L6°0 ‘YUY IO3FY

*sa padejun

T0°0 - 62°6 T6°0 S0*0> T2Z*€ QL0 TO°0 €6°S¢ W0 *u'v aJoyeg

*sa padequp

.| 9 a d LY X d % X .
PaTITPON pTatjdutadg YueRH~uuo] Uosuyop ¥ wosuyop

6L°9T  €N°0Z 9T°9T  <68°0T 8¢°€TL 992 SE°L W]
0€E°€ W€ Gl€ e olz T 6°1 HaS
09°9  90°L  TSL 9T oS €28 89°¢ as
0E°6€ OL'WE  0S°9% 08°€"  OL'6E O€°9€  08°ZS X

2%0L f*ee g°ee 138 0°2e L°se c 8l
8° e neee L°29 g 8 h°8¢ 9 £°05
6% £°9¢€ 6°09 0°LE 6°6¢ £°ee £° €S
8°8€  0°LE 6°en 8°tY 7°6¢ €°2€ 41
9 ey (A i} 0°2s 8° LY 06  L°gh L°6S

NN

..,,MM;OQ ‘.m .,z.w .£.< QU,M- .< Qm L ] < *,QMW, .,4

I3y oxo0Foy J99JY 9aojog  J93Jy oxoFeg

TPOTJTPON uosuyop

PToTy8utadg uueH-uuoT] 3 uosuyop ‘ s309fqng

@@ d v I padequn

*100d THL 40 NOIXZI QWY NOISNILYH WAWIXVA XNVINATOA V JO QILSISNOD
ISAL ML °NO¥ SHI YILIV QWY TMOJWE XTIIVIADMWI “ORIVING QIISIL TAn SIOILAAS FATL
*STROTA NI INGHEAOW INEOS FDINY 40 TONVY EHI NOdR NAY ALTTIOV dO IOFJdF °T FTEVI



S G L e memeaen

*pauteqqo sem
Burpxooox ou ¢S9TITNOTIITP TROTUYDa] JO 9SNedAq = 4 funx LITTTIe - YoV &

0oT*0< %0°T TS°0 OT°0> 02°2 66°0 ot'o T¢°0 6€°0 ‘Y°V IoJy
, *sA aJoJoq “pade]

200> 86°€ 28°0 OT°0f (Q9°T %6°0 T0°0> ££€°9 680 *Y°y J0qJv
‘sa padequp

200> T6°E  65°0 $0°0> TE'E  29°0 OT*0> %5°Z 22°0 ‘Y'Y axojeg

POTITPO ProTFSuradg uuRy~uuoT uosuyop 3 uosuyop

9T 20°ST SE°9C  B8E€°TZ  29°9T Mg rA% 4 | AD
962 ST°2 TS or*¢ 9fr*2 Lz°¢ elee Has
¥ 4 ey 13°8 12°9 Z6°  SS°9 sh's as
oT°TE o0L°82 09°€E  00°62 09°6c 06°L2 08°LE X

L°5¢€ 2°92 0°0¢ L°ge 0°2e Al T4 ™
1°8€ 1°%e A Loy A 19 $°6€ AR & ]
0°9¢ 8°Te 9°te £°ee 0°0e 9°%e A% 4
6°62 0°0¢ * € e T°0t 8°ee 8°6¢t
5%z 0°1¢ coee g8 L2¢  9°0¢ T°8€

N\ ST

,Om_.< lﬂ@‘« ..m.q .,,M,Iﬂ.g .g.,g *.m .,<
JI39FY axojeg I99Jy oJoFeg J99Jy oJoJyod
PITITPON , uosuyop
PToTJF3utadg UUBH-~UUOT B uosuyop sy09fqng

q - S S I podequp

“NA¥ KLITIOV SHL WAL4Y NIVOY QNV ONIAYL MAIdY XTAIVIGDUI ‘CAdVINA QUISTL THAM SIOTranS
FALd  “SIVROS-DIT-ENO FAIJ X€ QISAYO INIOF TFDINV FHL NI NOIXTIL O SHTUOE °*Z TIEVL



9T°€ = 4 = OUROTITUBYS JO PTOUSOIYL x T oumILy 295 4

A § |°8C £°8e 0°se 8°0¢ UOTION Jo 93uey

28°0 €226 T°T6 L°06 L°06 ] |
20°T 9°€0T 7°€0T 6°T0T Z2°S0T € € uny
8L°z 8°YL T°SL 6°9L 4L z

£€2°1 6°66 8°L6 6°L6 2°66 1

LA G 8T gele o' T°0¢€ UoToN Jo oaFuey

88°0 G°2h 0°té 1°06 9°68

%10°T G* 0T ceot 1°10T 0°90T

€€ 1 0°SL 6°YL oLl 6°YL

e 8°66 S Lé T°L6 266

8L°T eege T°92 (03 74 T°0¢ UOTION
€ 8°26 106 7°06 9°68

80°T £ €0T L°TOT °101 0°60T

70°€ 0°SL 9°SL 1 LL 6°YL

PN 9°66 0°L6 1°L6 2°66 ,
ST°¢C 0°9T 06T 9°€T L°8T UoTIoN
28°0 2*%6 L°26 26 L°T6

20°T T°00T Z2°00T £°66 T°z0T

8L°2 T°%8 268 L°S8 1°¢8

€2°T m.& 8°L6 9°96 6°86

09°0 1°9L 0°ST 8°€1 8°8T UOTIOR
ST°T 6°46 L°26 8°26 €°26

L6°0 0°TOT 0°00T T°66 T°20T

52T 6°Y18 0°S8 €°s8 £°¢8

25°T 7°86 9°L6 L°96 1°66

h9°€ 6°9T 9°%T €T T°8T uotjoN Jo eduey

oYt $*%6 T°26 2°26 8°16 ] -
06°0 #°00T 1°66 6°86 €° 10T € T ATeH
68°T 5°hg Y8 $°68 z¢8 z

9Y°0 7°L6 ‘ 2°Lb 8°96 1°86 1

Jo s8uey
T uny.

;

QHHNMQHHN(‘\&?

€ Nrem

HHNM

o aduey
¢ AreM

a3

s PITIIPOW PTOTIIUTIAS - UUBR-UUOT] uosuyop R uosuyor padejuf) #SIUTOd BPUIIIFIY AFTARIOY

*NOLLIGNOD G3dV1 GNV QIJVINA NI-—ONINNNY QNV ONINTYIL ONI¥NG SIOZrdns EAIJ NI
INTHIAOH 4O FONYH FHL GNV SINTOJ FONTUIIM LNOTUVA IV INFWEAOH INIOf FDINY JO STWOFI °€ THEVL




#L9°€
L0
960
2I°ST

_O_o,ﬁ._ﬁ
8Tt
g
T°91
8"

n——

POTITPOH
PTeT38uradg

oT°0<L
o0

0T*0<

2T°€
92°0
£6°0
90°ST

6%
£o5T
€
6°ST
6°T

UUER-GuoT

L0
Lo

79°1
3

%054
€°0
89°0
ot° st

0°ST
T°6T
2z
€291
6°41t

uosuyop
®» uosuyop

$6°0
$8°0

%6°0

D ¢

5Ly
$€%0
TL°0
26T

L
S Y

UUey~Uuo)
°sa pedeqgup

POTITPOR PTSTFIuUTIAG

*sA padequp

uosuyop % uosuyop

*sa padequp

‘SANOJES NI SIWIL NAY XLITIOV *r TIYL



