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ABSTRACT

This study was conducted in order to determine the degree of 

measurable support provided by a common prophylactic ankle taping method 

and the effect, of basketball activity on the retention of that support. 

Eleven female athletes, age 18 to 31, served as subjects for this study.

A single taping method known as the Gibney closed basketweave with heel 

locks was applied to the right ankle of all subj ects by a certified 

athletic trainer. Tension and range of motion measures were taken 

before taping, after taping, following 10, 20 and: 30 minutes of basket

ball drills/scrimmage and after the tape was removed. Data was collected, 

on two different days. A repeated measures analysis of variance was 

used to determine overall significance among the taped conditions and 

paired-t tests were used to determine the location of the significant 

differences among all pair-wise comparisons. The results indicated that 

the■method of taping initially added a significant degree (p < .01) of 

support to the ankle joint. After 20 minutes of participation in 

basketball drills/scrimmage, the measurable support of the taping was no 
longer significantly different from that provided by the natural struc

tures of the ankle.



CHAPTER 1

INTRODUCTION

The role of protective strappings is to give external support 

to key ankle ligaments and thus reduce the severity of damage that 

might otherwise occur in the unprotected ankle (O'Donoghue, 1976; 

Libera, 1972). The boney and ligamentous anatomy of the ankle is quite 

strong structurally, while the surrounding musculature is relatively 

weak (Klafs and Arnheim, 1977). According to Libera, "the prime 
everters, the peroneal group, have little functional strength or 

mechanical position to greatly resist inversion stress" (Libera, 1972, 

pg« 73)» Therefore, when forced into inversion and plantar flexion 

the fibers of the anterior talo-fibular ligament which run parallel 

to the line of stress are stretched or torn. The mechanism of plantar 

flexion-inversion is responsible for about 85% of all ankle sprains 

(0eDonoghue, 1976). With respect to football, the incidence of ankle 

sprains is greatest in the latter stages of practices and games 

(McCoy, 1965).
The underlying premise for the use of taping is that it reduces 

the number and severity of sprains. Studies by Simon (1969) , Hafner 

(1968) and Garrick and Requa (1973) support this theory; the incidence 

of sprains was lowest in the protected groups. Further, there is no 
experimental evidence that ankle taping causes any increase in the 

number of sprains. While a number of studies (Juvenal, 1972; Kozar,



1974; Mayhew, 1972; Thomas and Gotten, 1971; Paris, 1974) have 
examined the effect of taping on motor skill performance, few research

ers have studied the measurable support of ankle taping as a function 

of stress and time. The studies by Rarick, Bigleyf Karst, and Malina 
(1962), Malina, Plagenz and Rarick (1963X and Simpson (1966) examined 

the measurable support provided by various methods of taping following 

5 or 10 minutes of start-stop-change of direction exercise; while 

Libera (1972) used the extended time of a football practice as a stress 

condition. In all three cases, college age males were used as subjects. 

Musnichi (1975) tested males and females for changes in their range of 

motion after 20 minutes of jogging. Rarick et al. (1962), Malina et 

al. (1963), Simpson (1966), Libera (1972) and Musnichi (1975) all 

reported that taping lost its support, but even though it lost support 

in as little as 10 minutes it still maintained between 60 and 75% of 

its initial support. To date, no one has examined the measurable 

support of ankle taping for female basketball players over an extended 

practice period.

Statement of the Problem 

The purpose of this study was to determine the retention of 

measurable support of a prophylatic.ankle taping method for female 

basketball players as affected by three consecutive 10 minute periods 

of basketball drills.



Questions for Study

The following questions were devised to direct the research
process.

1. Is there a day to day difference in subject's response to 
the test procedure employed in this study?

2. Is there a difference in the natural supporting strength 

of the ankle as measured prior to the first and following the third 

exercise period?

3. Does the prophylatic ankle taping method used in this 

study add a measurable degree of support to the ankle joint?
4. Is there a difference in the measurable support of the 

taped condition following each of the three consecutive 10 minute 

exercise periods.
5. Is the supporting strength of the tape at the end of the 

exercise periods different from the natural support of the ankle?

Scope, of the Study

Eleven female athletes, age 18 to 31, were recruited from The 

University of Arizona campus and the City of Tucson, Arizona during 

the month of April, 1980, to be subjects for this study. Eight of the 

eleven had previous interscholastic and/or basketball experience. A 

single taping method known as the Gibney closed basketweave with heel 

, locks was applied to the right ankle of all subjects by a certified 

athletic trainer. Range of motion and tension measures were taken 

before taping, after taping and following 10, 20 and 30 minutes of



basketball drills/scrimmage and after the tape was removed. Data was 
collected on two different days.

Limitations
There was no control for the subjectfs individual effort during 

the activity periods though9all were encouraged to participate fully 

and aggressively. Each subject provided her own low top athletic 

shoes. Subjects participating on Day 1 worked-out on a raised wooden 

floor, while subjects on Day 2 worked-out on a Tartan floor. Although 

palpation was used to determine if the subject's dorsal flexor and 

evertor muscles of the foot were relaxed.during the measurements, it 

is possible that the subject may have unknowingly resisted the measur

ing instrument.

Probable Value of the Study 

It is possible that the results of this study will provide 

objective data concerning the retention of measurable support of a 

prophylactic method of ankle taping for female basketball players.

Such information may insure that they receive optimal protection for 

the lateral aspect of the ankle throughout extended activity periods.



CHAPTER 2

REVIEW OF THE LITERATURE

The literature reviewed for this study is divided into three 

sections. The first section deals with the role of taping in injury 

prevention. Section two discusses the effect of tape on motor perfor

mance. The third section reviews studies that have attempted to 

measure the holding power of one or more types of prophylactic ankle 

tapings and/or wrapping techniques.

Taping and Injury Prevention

Numerous opinion statements support the use of adhesive tape 

and/or cloth wraps as valid prophylactic measures for reducing the 

number and severity of ankle sprains. Since opinion is hardly the 

best, judge of the worth of a procedure, it is important to examine 

research studies of topical interest. The findings of. three studies 
do seem to support the use of tape as an effective method for prevent

ing and reducing the severity of ankle sprains.

Hafner et al. (1968) conducted a one year study on inter- 

scholastic football players. The players who experienced ankle injuries 

were divided into three groups for analysis; 1) no ankle support,

2) ankle wraps, and 3) taped ankles. There was no significant differ

ence in the severity of the injuries among the three groups, only in 

the number of injuries, which was fewer for both of the protected 

groups.
5



Simon (1969) compared the Gibney basketweave taping technique 
to the Louisiana heel lock cloth ankle wrap for their effect in pre
venting injury among football players. He reported no difference 

between the two groups but did not make any comparison to an unpro

tected group. Over the two seasons that this study was conducted only 

four ankle sprains occurred in each group. In his review of this 
study, Ryan (1973) contends that while Simon (1969) reported no signi

ficant difference between groups, the overall low number of injuries 
is indicative that both treatments prevented sprains.

Garrick and Requa (1973) studied the prevention of ankle 

sprains for male college intramural basketball players over two seasons. 

The authors looked at the incidence of knee and ankle sprains as they 

related to the use of adhesive taping and high or low-top shoes. The 

results of this study indicated that the use of both high-top shoes 
and prophylactic ankle taping appeared to decrease the frequency of 

new and recurring ankle sprains. When the two groups wearing low-top 

shoes were compared, the taped group had only half as many injuries as 

the untaped group. For the two high^top groups, the taped group had 

only one fifth the number of injuries of the untaped group.

Ferguson (1975) criticized the use of ankle taping saying that 

it leads to an increase in the number of knee injuries and that it 

promotes atrophy of the lower leg muscles. The available research 

counters these criticisms. Hafner et al. (1968) reported fewer total 

knee injuries for the protected groups and no difference in the severity 

of injury among the players whose ankles were either wrapped, taped or



unprotected. Garrick and Requa (1972) found no increase in the inci

dence of knee sprains as a result of the use of high-top shoes and/or 

ankle taping. Strech (1965) conducted a survey of 516 high schools 

and found no relationship between the incidence of knee injuries and 

the use of adhesive or cloth ankle wrappings. Wells (1969) survey of 
twenty intercollegiate athletic programs came. to the same conclusion as 

Strech. Only one study has addressed the criticism that taping prevents 

strengthening of the lower leg muscles. A study by Click, Gordon and 

Nishimoto (1976) suggested that adhesive taping may have a stimulating 

effect on the peroneus brevis muscle. Increased strength in this 

muscle would aid its everter function and thus diminish the possibility 

of an inversion injury.

For its role in injury prevention, ankle taping was supported 

by the available research. Even though the number of studies were small 
it is important to note that there were no research studies that indicated 

that ankle taping increased the likelihood or severity of sprains.

Taping and Motor Performance

The studies in this section address the question, does taping 

hinder performance?

Hinshaw (1959) reported the effect of tape on performance of 

the vertical jump as offering a slight advantage to the performer, while 

Juvenal (1972) reported that it significantly impaired vertical jumping 

ability. Mayhew's (1972) findings support Juvenal's (1972) study.

Mayhew (1972) found a statistically significant difference in activities 

involving forced plantar-flexion (standing broad jump and vertical jump),
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but concluded that this difference was probably not enough to affect 

sports participation, especially at the cost of reducing the injury 

preventive benefit of taping* Van Dam and Ruhling (1975) included the 

vertical jump and the standing long jump in the battery of motor . 

performance tests they administered and found no significant difference 
in performance because of the tapings,

Studies by McCorkle (1963), Thomas and Gotten (1971), Van Dam 

and Ruhling (1975) and Mayhew (1972) reported no significant difference 

in performance on any of several agility runs as a result of being taped. 

A single study on dynamic balance by Kozar (1974) reported no difference 

in performance as a result of being taped. Thus, the overall findings 
of these research studies indicated that ankle taping did not adversely 

affect motor performance.

Measurable Support of Ankle Taping 

Rarick et al. (1962) compared the measurable support of four 

methods of taping before and after exercise. The four methods of taping 

were the basketweave, the basketweave and stirrup, the basketweave and 

heel lock and the basketweave with combination stirrup and heel lock.

The exercise program consisted of running, jumping, pivoting and quick 

starts and stops. The five male subjects were tested for range of motion 

and force before and after taping and again after the 10 minute exercise 

period. Though there was wide individual variability, the data showed 

the greatest support was provided by the basketweave with the combina

tion stirrup and heel locks and the least support by the standard



basketweave, The results showed that as much as 40% of the net support
ing strength of the strappings was lost after the 10 minute exercise 
period.

Malina et al. (1963) studied the support provided by three 

prophylactic ankle wraps under pre-exercise and post-exercise conditions. 

The wraps used were the basketweave with stirrups and heel locks 

directly on the skin (tape-on-skin), the basketweave taping with stirrups 

and heel locks applied over a stockinette and the Louisiana cloth wrap. 

Measurements of force and range of motion were taken, before and after a 

5 minute exercise bout with equipment identical to that used by Rarick 

et al. (1962). The results of this study indicate that while the support 

varied widely between the treatments arid within individuals t all of the 

wrappings lost a considerable degree of support. No specific percent 

loss of. support values were supplied by the authors. The support pro

vided by the basketweave with stirrups and heel locks applied directly 

to the skin was superior to the other two methods in both the pre and 

post exercise assessments.

Simpson$s (1966) study was an apparent replication of Rarick1s 

et al. (1962) work. He obtained force-range of motion data on four 

conventional methods of taping before and after taping and after a 

vigorous 10 minute exercise period. The different methods showed 

varying degrees of support but all were superior to the untaped ankle.

Libera (1972) tested the retention of support for two methods 

of taping and two methods of wrapping following 110 minutes of football 

practice. Each of the ten subjects experienced the five treatments:
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the Louisiana ankle wrap, Illinois ankle wrap, modified basketweave 

tape, modified basketweave with heel locks and no protection. The 

device used to obtain force and range of motion data was similar to 

that used by Rarick. Libera reported that all treatments substantially 

lost support, though not as much as repotred by Rarick. The basket

weave with heel locks lost only 27.5% of its initial support while the 

other methods lost about 35% of their original supporting strength.

Musnichi (1975) used ten females and ten males of college age 
as subjects for his study of the effect of taping on .ankle mobility.

Each subject's range of motion in plantar.and dorsal flexion and inver
sion and eversion was assessed after 10 and 20 minutes of jogging. Sub

jects were taped with the closed Gibney basketweave with heel locks.

The findings of this study indicate that though much of the breakdown 

occurs in the first 10 minutes of exercise, the degree of support 

remaining after 20 minutes of jogging was significantly different from 

the support provided by the natural structures of the ankle. Musnichi 

(1975) used a goniometer to assess changes in range of motion but did 

not obtain simultaneous force readings as the above four studies had 

done. No specific reference to the percent of support lost was made.

Four of the five studies reviewed for this, section obtained 

simultaneous force and range of motion data to evaluate the holding 

power of various methods of artificial ankle support. The Gibney closed 

basketweave with stirrups and heel locks was the superior method in all 

cases. • The loss of support reported ranged from 40% in 10 minutes 

(Rarick et al., 1962) to only 27.5% after 110 minutes (Libera, 1972).



All five studies indicated that the support provided by the basketweave 

with stirrups and heel locks after the exercise condition of the partic

ular study was greater than the support provided by the natural struc

tures of the ankle.



CHAPTER 3

PROCEDURES

Design, procedures, equipment description, and treatment of 
data are detailed in this chapter.

Sampling and Design 

The study sample consisted of eleven adult female volunteers
recruited from The University of Arizona campus and the City of Tucson,

>Arizona during the month of April, 1980. Subjects ranged in age from 

18 to 31 and were of normal height and weight. (Appendix A) . Eight of 

the subjects had participated oh interscholastic and/or intercollegiate 

basketball teams and all were currently physically active. Each subject 

signed an informed, witnessed consent form (Appendix B) prior to partic

ipation in the study.

Eight subjects were brought together for Day 1 of the testing. 

The testing procedure lasted approximately 3 hours. Five of the eight 

subjects from Day 1 returned for Day 2 of the testing. Three women who 

had not participated on Day 1 were added to the returning five so that 

a total of eight subjects were tested on Day 2. The protocol for the 

two days was the same. There was a change in the floor surface for the 

two days. On Day 1 the subjects exercised on a raised wooden floor.

On Day 2 the wooden floor had been removed, so the subjects exercised on 

a Tartan, floor.

12
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Construction of the Apparatus

The apparatus constructed for this study was designed to mea
sure range of motion in the direction of plantar flexion and inversion.
It allowed for the concurrent recording of the displacement of the foot 

and the tension level necessary to produce that displacement. The equip

ment as shown in Figures 1, 2, 3, and 4 were modeled after that designed 

by Rarick et al. (1962). Construction specifications are given in 

Appendix C.
A plywood sandal was secured to the subject's right foot by 

using three nylon straps with Velcro closures. Forty-six centimeters 

of a 1/16" (.16 cm) steel cable was attached to the sandal near the 

distal end of the 5th metatarsal. The free end of this cable was joined 

to the free end of a 1/8" (.32 cm) cable that continued to the floor 

through the testing apparatus to the.take-up reel of the hand crank.

It was necessary to increase the cable size through the pulley system 

in order to prevent the cable from becoming jammed in the pulleys.
An "L" shaped restraining board was firmly clamped to a low 

padded table. For a measurement, the subject assumed a supine position 

on this table with her right hip and knee joints in full extension.

Once the sandal was secured to the foot, her leg was strapped to the 

restraining board with three canvas straps with Velcro closures so that 

the lateral and posterior aspects of her thigh and leg were held in 

close contact with the restraining board.

A box-like portion of the restraining board held the ankle 

joint in an anatomically neutral, position. This position was the
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Figure 1. Apparatus for Monitoring Tension and Range of Motion.



Figure 2. Restraining Board with Straps.



Figure 3. Subject in Restraining Board with Sandal



Figure 4. Spring Scale Calibration Apparatus.
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starting point (0 cm of movement, 0 kg of tension) to which all subse

quent measures of displacement and force would be relative*

The initial anchor point of the cable/pulley system on the 

floor was to the left of the subject's right foot* The angle of pull 

relative to the anatomical position of the foot in the box-like portion 

of the restraining board was 30° of inversion and 23° of plantar flexion* 
This direction of pull was used as it approximated the position most 

often identified as resulting in inversion ankle sprains. It is also 

the motion (inversion) that most preventative ankle tapings are designed 

to restrict. From the initial anchor point on the floor that established 

the angle of pull the cable was directed through a series of three pul

leys so tension in the cable could be registered by its pull on the 

vertically positioned stationary arm of the Cybex II Isokinetic Dyna

mometer . The angle of pull on the Cybex arm by the cable was approxi

mately 35° from vertical* This phase of the construction design was 
dictated by the necessity of working within the limited space of the 

facility* After its connection to the Cybex, the cable was routed 

parallel to the floor over a 40 cm section of ruler and finally up to 

the take-up drum of a hand crank.

Displacement through the subject's range of motion was moni

tored by the movement of the cable marker over the ruler as the crank 

was turned. The technician operating the crank observed the movement 

of the cable marker and used an electrical event marker to record the 

centimeters of movements on the polygraph record (Figure 5). Tension 

was monitored by the pull of the cable on the stationary arm of the 

Cybex. Increasing tension in the cable caused a proportional rise of



Figure 5. Gilson Polygraph Record.
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the polygraph pen. The millimeters of deflection were later converted 

to kilograms of tension for graphical and statistical analysis. The 

calibration curve used for this conversion was based on data derived 

from the use of a 15 kg spring scale.

The polygraph was calibrated by applying a known amount of 
force to the Cybex arm. Forces ranging from 2 to 13 kg as measured by 
a spring scale (Figure 4) were applied so as to determine the linearity 
and accuracy of the instrument. This calibration procedure was repeated 

on both days. The calibration curves for Day 1 and Day 2 are in 

Appendix D.

Procedure for Measurements 

Each subject was tested for force and.range of motion under the 

following conditions:
Condition 1 - prior to exercise without tape 

Condition 2 - immediately after taping 

Condition 3 - after 10 minutes of exercise 

Condition 4 - after a second 10 minute exercise period 

Condition 5 - after a third 10 minute exercise period 

Condition 6 - after the tape was removed.

For all test conditions the subject was measured without her shoe but 

with her sock in place so as to reduce irritation to the unprotected 

skin by the sandal straps

With the subject's foot secured in the box-like portion of the 

restraining device, slack in the cable was taken-up until a 10 mm (2.7 

kg) deflection registered on the Gilson Polygraph. This standard amount
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of tension was applied to set the cable marker over the 0 cm mark on the 

ruler. This tension was then released and did not enter into the values 

recorded during the range of motion testing„ With the subject posi

tioned, the box-like portion of the restraining board was swung aside 

and the subject's foot was allowed to drop naturally„ Subjects were 

verbally directed to relax their leg and foot muscles during the test.

By turning the crank, the subject's foot was slowly drawn into plantar 
flexion and inversion. Subjects were directed to inform the technicians 

when the feeling of strain in the lateral aspect of the ankle was such 

that they felt that any further increase in tension would cause injury 

to the joint. The test was discontinued at this point and the final 

tension/displacement figure was interpreted as the subject's maximum 
range of motion. A technician was positioned next to the subject's 

right leg to monitor by palpation any resistive activity in the subject's 

prime dorsal flexor and evertor muscle.and to restrict any medial rota

tion of the thigh. If the technician detected any resistive muscle 

activity, she verbally instructed the subject to relax.

Prior to the first measure, all subjects performed ankle flexi^ 

bility exercises for several minutes. For the initial measure (Condi

tion 1) the subject's foot was drawn through its full range of motion 

twice. If the two maximum values were different, the higher of the two 

was considered to represent the subject's maximum range of motion. It 

is this value from which 85% of the range of motion was calculated 

(Appendix E). For all subsequent measures with tape (Conditions 2, 3,

4 and 5) the subject's foot was drawn only to that 85% figure. If the 

application of the tape was such that it restricted the subject from
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reaching their own 85% level then whatever was their maximum value for 

that trial was used for analysis. The use of the 85% figure was adopted 

because of information from pilot work that indicated that the testing 

instrument itself was responsible for some of the loosening of the tape.
After the initial measure, the participant's right foot was 

taped. All of the subjects were prepared in the same manner by a certi

fied athletic trainer. Tape adherent (JO-5) was sprayed on the clean, 

shaved ankle. 5 x 5 cm cotton gauze pads with lubricant were placed on 

the superior and posterior surface of the foot to prevent irritation to 

surface tendons. Foam underwrap (Johnson & Johnson Pro-Wrap) was then 
applied from mid-arch to the distal.end of the gastrocnemius muscle.

One and one-half inch (3.8 cm) white adhesive tape (Johnson & Johnson 

Zonas) was used to strap the ankle in a method known as the Gibney 
closed basketweave with heel locks (Appendix F). The only strip of tape 

that was in direct contact with the subject's skin was the first anchor 

placed just inferior to the belly of the gastrocnemius muscle.

After taping (Condition 2) the subject was again measured for 

tension at 85% of their own maximum range of motion or as close to this 

value as they would allow. In order to determine the effect of the 

duration of the activity on the holding power of the tape it was impor^- 

tant that all subjects be active for the same amount of time. There

fore, after being taped, subjects were instructed to sit quietly while 

waiting for all of the other subjects to be tested. Thus, the weight

bearing time for the taped ankle for all. subjects was approximately 

equal.
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The activity periods consisted of a series of standard basket

ball drills which involved running., jumping and changing direction 

(Appendix G). The subjects were encouraged to participate aggresively 
for the entire period. Measures were taken after each of the three 

consecutive 10 minute exercise periods (Conditions 3, 4 and 5).
Following.the measurement taken after the third activity period, the 

subjects removed their tape and their final range of motion was assessed 

(Condition 6). For this final test, the subject was taken through their 

full range of motion; the subject indicating when the strain level was

such that the test was to be discontinued. After all subjects had been

tested, the calibration procedures using the spring scale were repeated. 

Individual data scores for all subjects across all conditions for Day 1 
and Day 2 are located in Appendices H and I. The scores for Conditions

1 through 5 represent the tension recorded at 85% of the initial assess

ment of the subject's maximum range of motion. The score for Condition 

6 represents the tension recorded at 85% of the final maximum range of 

motion.

Treatment of the Data

Two methods were used to report the degree of subj ect repeat

ability between Day 1 and Day 2. Paired t-tests were performed on the 

scores from the five subjects who participated on both days to determine 

if the group mean for each condition on Day 1 was significantly,different 

from the group mean for that same condition on Day 2. Bonferroni1s t 

value, which is based on Student's t, was used to evaluate the signi

ficance of the paired-t value because it allowed for the distribution
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of the level of significance amoung the set of planned comparisons 

(Kirk, 1968). Significant differences between means were noted at the 

.05 level. The second method for reporting the degree of subject 
repeatability involved the calculation of intraclass correlation co

efficients. This coefficient reflected the extent of agreement between 

the subjects’ scores for each condition over the two days.

For the questions of study regarding the measurable support of 

the tape, its holding power and its relationship to the natural support 
of the ankle, the data collected on Day 1 was analyzed separately from 

that collected on Day 2. A repeated measures analysis of variance 

(Winer, 1971) for. all with-tape measures (Conditions 2, 3, 4 and 5) was 

run to determine if there was an overall significant difference. Paired- 

t tests were run to determine the location of significant differences 

between all conditions. Again, Bonferroni’’s t value was used to eval

uate the significance of the paired-t value at the. .05 and .01 levels.

To determine if there was a significant difference between the 

pre-exercise and post-exercise measures of natural support, a single 

paired-t test was run and evaluated against the appropriate Student’s 

t value.



CHAPTER 4

PRESENTATION OF DATA

This chapter presents the data in graphic, statistical and 

descriptive form as -it is related to the questions of study. The first 

section presents the data as it relates, to the question of repeatability„ 

The second section presents the data from Day 1 and Day 2 of the experi
ment and the final section is a discussion, of the results.

Repeatability

The first question of the study was to examine the variability 

of individual subject response to the experimental procedure on a day 

to day basis. For this reason, five subjects who participated on Day 1 
returned on Day 2 to repeat the experiment. Some subjects exhibited 

more variability than others as is illustrated in Figure 6. The greatt

est difference within subjects between the two days occurred in Condi

tion 5 (30 minutes of exercise) as evidenced by tension differences as 

high as 5.07 kg for Subject 2 and 4.5 kg for Subject 3. A further 

indication of subject variability is presented in Figure 7, where eaph 

subject's Day 1 and Day 2 response across conditions is graphically 

displayed. With the exception of Condition 6, Subject 1's Day 2 tension 

values were consistently higher than her Day 1 values while the reverse 

was true for Subject 3.. Subjects 2 , 4  and 5 showed a mixed response to 

the test conditions. A graphic display of.the group means and standard 

deviations (Table 1) is shown in Figure 8. Paired-t tests of subjects'
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Table 1. Group Means, Standard Deviations z Paired-t and Intraclass 

Correlation Coefficients for Five Subjects Participating 
on Day 1 and Day 2»

Day 1
Condition 1 2 3 4 . 5 6

X 3.92 7.61 6.71 5.30 5.45 4.54

SD 1.10 2.00 1.99 1.98 2.88 1.16

Day 2

Condition 1 2 3 4 5 6

X 4.63 7.24 6.24 5.69 6.39 4.57

S.D 1.23 1.37 1.52 1.59 2.32 .97

Paired-t* 2,28 .697 .816 .384 .608 .050

Intraclass
Correlation .626 .729 . 706 .183 .089 . 211

^significant at .05 if value exceeds 4.22
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performance for each condition On the two days failed to show any signi

ficant differences (Table 1). The intraclass correlation coefficients 
for Conditions 1, 2 and 3 showed a moderately high subject repeatability 

while the very low correlations coefficients for Conditions 4, 5 and 6 
indicated the low agreement between the subjects' scores for the two 

days of testing for the latter conditions. Rarick et al. (1962) and 

Malina et al. (1963) also reported a substantial amount of subject 

variability in their studies.

Day 1 and Day 2 Results
The means and standard deviations for all conditions for the 

Day 1 and Day 2 data are presented in Appendix I and graphically dis

played in Figure 9.
Question: Was there a difference in the natural supporting

strength of the ankle as measured prior to and following the exercise 

periods?
Day 1 Results: There appeared to be no difference in the

natural supporting strength of the ankle as measured prior to the first 

and following the third exercise period (Condition 1 v 6, Table 2) as 

the .23 kg change was not significant.

Day 2 Results: Again, there appeared to be no statistically

significant difference in the .04 kg increase that was recorded 

(Condition 1 v 6, Table 2).
The fact that the support provided by the natural structures 

of the ankle did not change significantly is contrary to Malina1s et al. 

(1963) report of substantial loss of natural support. A possible
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Table 2. Difference Between Means for Conditions 1 and 6 and t value 

for Day 1 and Day 2.

y Day 1 Day 2
Condition 1 6 1 6

Mean. 3.73 3.96 4.54 4.58

1 .23 - .04

6 - -

**Significant at the .05 level if t value exceeds 2.37.
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explanation for the relatively stable measures of pre and post-exercise 

natural support may have been a procedural step in this study that 

required all subjects to perform ankle flexibility stretches for several 

minutes prior to their first measurement. Because the difference in 
natural support was not significant, the mean of the two measures was 

used to make the pair-wise comparisons for significant differences to 

the with-tape conditions of this study. This mean value for natural 

support will hereafter be noted as Condition 1-6.

Question: Did the prophylactic ankle taping used in this study

add a measurable degree of support to the ankle?

Day 1 Results: The answer to this question appeared to be

positive. The mean value for Condition 2 (7.68 kg) was a little more
than double the mean value for natural support. Condition 1-6 (3.79 kg). 

This difference represents a 103% increase in the supporting strength 

of the joint and was a statistically significant increase (p < .01,

Table 3) .
Day 2 Results: The difference between the means for Conditions

1-6 v 2 (Table 4) indicated that the taping did add a significant degree

of support (p < .01) to the ankle. The mean value for Condition 2 
(6.92 kg) represents a 52% increase in the supporting strength over 

Condition 1-6 (4.56 kg).

It was of interest to note that the percent increase in measur

able support on Day 2 was approximately half the percent increase for 

Day 1. This difference in the percent of tape support for Day 2 was
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Table 3. Difference Between Means and t Value, Day

Condition 1-6 4 5 3 2
Mean 3.79 4.98 5.21 6.39 7.68

1-6 1.19
(2.69)

1.42
(2.27)

2.60
(5.41)*

3.89
(7.11)*

4 — .23 
( .53)

1.41
(5.88)*

2.70
(6.07)*

5 - 1.18
(2.74)

2.47
(6.71)*

3 ■ - . 1.29
(3.53)

2 -

^Significant at 
**Significant at

.01 level if t value 

.05 level if t value
exceeds
exceeds

5.40
4.03



Table 4» Difference Between Means and t Value, Day 2.
35

Condition 1-6 4 5 3 2
Mean 4.56 5.62 6.00 6.06 6.92

1-6 - 1.06
(3.07)

1.44
(2.57)

1.50
(5.19)**

2.36
(9.04)* ,

4 - .38
(1.19)

.44
(1.56)

1.30
(3.54)

5 - .06 
( .12)

.92
(1.60)

3 - .86
(3.15)

2 —

*Significant at .01 level if t value exceeds 5.40
**Significant at .05 level if t value exceeds 4.03
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affected by the higher group mean for natural support (3.79 kg for Day 
1 and 4.56 kg for Day 2) and an apparently less restrictive application 

of the tapings by the trainer.

Question: Was there a difference in the measurable support of
the taped condition following each of the three 10 minute exercise 

periods?

Day 1 Results: Analysis of Table 3 showed that the loss of

1.29 kg of support following 10 minutes of exercise was not significant - 
(Condition 2 v 3). The loss of 1.41 kg which occurred during the 

second activity period was significant (p < .01)., (Condition 2 v 4 and 

3 v 4). No further significant decrease in support occurred during the 

third exercise period (Condition 4 v 5).

Day 2 Results: The analysis of Table 4 indicated that the loss
in support of .86 kg after the first exercise period, 1.30 kg after the 

second period and the .92 kg difference after the third exercise period 

was not significantly different from the pre-exercise taped support

(Condition 2 v 3, 2 v 4 and 2 v 5).
A slight increase in the mean tension required to achieve the 

85% range of motion from Condition 4 to 5 occurred on both days of

the experiment. It is inconceivable that the tape itself increased its

supportive abilities, therefore, these higher tension values must have 

reflected some resistive activity by some subjects to the tension 

measuring instrument.
The. analysis of variance table for the Day 1 data is found in 

Appendix J and the Day 2 data in Appendix K.
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Question; Was the supporting strength of the tape at the end 

of each exercise period different from the measure of the natural support 
of the ankle?

Day 1 Results: Table 3 indicated that the 6.39 kg of measurable
support remaining after 10 minutes of exercise was significantly dif- _ 

ferent (p < .01) from the measure of natural support (Condition 1-6 v 3). 

After 20 minutes of exercise, the 4.98 kg of remaining support of the 

taped ankle was not significantly different from the measure of natural 

support (Condition 1-6 v 4). The 5.21 kg mean for the post 30 minutes 

of exercise was not significantly different from the mean measure of 

natural support 3.79 kg (Condition 1-6 v 5).
Day 2 Results; Table 4 indicated that the 6.06 kg of measura^ 

ble support after 10 minutes of exercise was significantly different 

(p < .05) from the measure of natural support (Condition 1-6 v 3).

Neither of the mean values, 5.62 kg after 20 minutes and 6.00 kg after 

30 minutes, was statistically significant from the 4.56 kg mean natural 

■- support measure (Condition 1-6 v 4 and 1-6 v 5) .

Discussion

According to Dr. Gary Delforge (1980), the measure of the 

worth of a preventive ankle taping is whether or not it restricts 

abnormal joint range of motion. Unfortunately, this ia an impossible 

situation to test directly as it would require forcing the joint beyond 

the normal limit of its range of motion with such high tension that 

the possibility of injury would contraindicate the use of the procedure. 

Therefore, an indirect method of testing the support provided by taping
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has been devised. The design of the indirect method calls for moni
toring changes in the normal joint range of motion under various 

experimental conditions. The worth of the taping is then a measure of 

how normal range of motion is or is not restricted. The indirect method 

has two basic variations: 1) joint range of motion is measured without

controlling for the amount of force applied to affect that range of mo

tion and 2) range of motion is measured while controlling for the amount
of force applied. With the exception of the Musnichi (1975) study,

research in which there was not control for the force applied (Flentje,
1973; Hoeg, 1974; Buchanan, 1977) was not included in the review of

literature for this study.
The design of this study was similar to the ones conducted by 

Rarick et al. (1962), Malina et al. (1963), Simpson (1966) and Libera 

(1972) in that the evaluation of the measurable support of the taping 

was made while controlling for the force applied. Important differences 

in the designs do exist and should be noted before any comparisons to 

the results Of previous studies can be made.

A cable tensiometer was not used.as the tension monitoring 
instrument in this study as it was in the previous four studies. Pilot 

work with the tensiometer showed it to be difficult to read accurately 

or to distinguish small changes in tension. The wide variability in 

the calibration data masked the differences there might have been 

between the experimental conditions and the subject's response.

Subjects for this study were tested without their shoe on which 

probably accounted for the lower tension levels and higher range of
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motion values than those reported by Rarick et al. (1962). Maximum 
tension values in the Rarick et al. (1962) study were about 40 lbs.

(16 kg) and maximum range of motion values of about 8 inches (20 cm).
The maximum tension values for this study were about 10.5 kg and maxi
mum range of motion about 39 cm. The 30° angle of pull of the foot 

into inversion used in this study was steeper than the 45° angle used 
by Rarick et al. (1962) and Malina et al. (1963). This difference may 

have also affected the tension readings causing them to be lower than 

previously reported values.

In the previous studies, subjects were taken through their 

full range of motion during all conditions of measurement. It was 

Rarick's observation that "the testing procedure itself either loosened 

the tape, tore the tape, or displaced the entire strapping downward on 

the leg," (Rarick et al., 1962, pg* 1189). It was not clear if the 

authors were referring to the testing,procedure as being the exercise 

period and/or the. cable-pulley test instrument. Pilot work for this 

study appeard to indicate that the test instrument alone, without any 

exercise stress, would lessen the degree of support, therefore, subjects 

were taken to approximately 85% of their maximum range of motion for all 

of the with-tape measurements (Conditions 2, 3, 4 and 5).
Rarick et al. (1962) used the tension level recorded at the 

7 inch (17.8 cm) position for each subject to make within-subjects and 

between-conditions comparisons. Because a wide range of maximum range 

of motion values were recorded by the subjects in this study (Appendix 

E), it was believed that a single centimeter reading applied to all



subjects would not represent the same relative degree of stress. There
fore, the tension value used for all comparisons in this study repre
sented the figure recorded at 85% of the subject's own maximum range of 

motion. Other factors which define this study were the use of female 

subjects; the examination of a single taping method; the use of the 

basketball drills as the stress condition and the extended time of 

three 10 minute exercise periods.

The analysis of the subject's.repeatability from day to day 
(Table 1) showed no significant difference. Individual day to day 

fluctuations (Figures 6 and 7) were worthy of note and may have been 
influenced by the following factors. Day 1 data was collected on a 

weekend evening while the Day 2 data was collected on a mid-week evening 

There was no control for the amount of physical activity experienced by 
any one subject on either day of testing. Familiarity with the test 

procedure may have been responsible for the generally smaller standard 

deviation of the group means on Day 2. A change in floor surface, from 

a raised wooded floor on Day 1 to a Tartan surface on Day 2, may have 

influenced the subject's response. Although the strappings were all 
applied by the same trainer in a like manner, it is highly possible that 

the tension used to apply the tape was not exactly the same on both days

Rarick et al. (1962) reported nearly a 40% loss of support after 

10 minutes of vigorous exercise while Libera's (1972) subjects experi

enced only a 25.5% loss after 110 minutes of football practice. The 

percent change of net support, where net support is equal to the support 

of the taped condition minus the support provided by the natural struc

tures of the ankle, is presented in Table 5. There was a 33% loss of
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Table 5. Percent Change in Net Support e

Day 1

Condition 1-6 2 3 4 5

Mean 3.79 7.68 6.39 4.98 5.21

Net Support 3.89 2,60 1.19 1.42

Percent
Retained
Support

67 31 37

Percent
Lost
Support

33 69 63

Day 2

Condition 1-6 2 3 4 5

Mean 4,56 6.92 6.06 5.62 6.00

Net Support 2.36 1.50 1.06 1.44

Percent
Retained
Support

64 45 61

Percent
Lost
Support

36 55 39
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support after 10 minutes of exercise on Day 1 (Condition 2 v 3, Table 3) 

and a 36% loss on Day 2 (Condition 2 v 3, Table 4) but these losses were 

not statistically significant. The 67% retained support for Day 1 after 
10 minutes of exercise was significantly different (p < ,01) from the 
measure of natural support (Condition 1-6 v 3, Table 3), The 64% 
retained support for Day 2 after 10 minutes of exercise was significantly 

different (p < .05) from the measure of natural support (Condition 1-6 

v 3, Table 4)- In summary, on both days there remained a significant 

degree of support following 10 minutes of exercise.
Following 20 minutes of exercise on Day 1 there was a 69% loss 

of support (Condition 2 v 4, Table 3). This figure represented a 

statistically significant loss of support (p < .01) to the extent that

the remaining support was no' longer significantly different from the
• ' . .

measure of natural support of the ankle (Condition 1-6 v 4, Table 3).

The loss of support on Day 2 following 20 minutes of exercise was nearly 

55% (Condition 2 v 4, Table 4). While this percent loss was not signi

ficant, it was enough to cause to percent retained support to be no 

longer significantly different from the measure of natural support 

(Condition 1-6 v 4, Table 4).
The percent loss figures following 30 minutes of exercise were 

difficult to interpret in light of the 20 minute percent loss figures 

as it would have seemed to indicate that the tapings regained support 

they had earlier lost. The increased tension readings from Condition 4 

to 5 (Appendix I) recorded by five of the eight subjects on both days 

accounted for the higher mean score which was responsible for the
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confounding data. When evaluated without respect for the 20 minute data, 
the percent loss of support following 30 minutes of exercise was signi

ficantly different (p < .01) from the newly taped condition on Day 1 

(Condition 2 v 5, Table 3) but not on Day 2 (Condition 2 v 5, Table 4). 

However, the percent loss on either day was such that the remaining 

support was not significantly different from the. measure of natural 

support (Condition 1-6 v 5, Table 3 and 4).

The findings of this study are summarized as follows. The 
method of taping used in this study, the Gibney closed basketweave with 

heel locks, initially added a measurable degree of support to the ankle. 

This result agreed with the results of studies reviewed earlier. The 

activity engaged in by the participants in this study during the first 

10 minute period was not sufficient to cause a statistically significant 

loss of support. By the end of the second activity period on Day 1 a 

significant loss of support had occurred and the remaining support was 

now no longer statistically significant from the measure of natural 

support. Musnichi (1975) found the remaining support.after 20 minutes 

of jogging was significantly different from the ankle1s natural support. 
His was the only study reviewed that made such a comparison. A smaller 

initial increase in measurable support was recorded on Day 2 and though 

the small decreases in support with the three activity periods were not 

significant, the cumulative effect of the losses was enough to make the 

percent of remaining support after 20 minutes not significantly differ

ent from that provided by the ankle1s own ligamentous and boney struc

tures . /
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While these results would seem to indicate that the taping*s 

protective support is not statistically significant from the ankle*s own 

natural support after .20 minutes of vigorous exercise, it is important 
to remember that the design of this study permitted only the analysis 

of the "measurable" support of the taping. It is entirely possible 
that after 20 minutes the taping would still serve its prophylactic 
function by lessening, if not preventing, abnormal joint range of motion 

and subsequent damage to the underlying anatomy.



CHAPTER 5

SUMMARY, CONCLUSIONS AND SUGGESTIONS 
FOR FUTURE RESEARCH

A summary of the purpose, procedures, and major findings of 

this investigation is presented in this chapter. The conclusions 
based on the statistical analysis and recommendations for future 
research are also presented.

Summary

This study was conducted in order to determine the degree of 

measurable support provided by a common prophylactic ankle taping 

method and the effect of basketball activity on the retention of that 

support.

The review of literature focused on three major areas: the

role of tape in injury prevention, the effect of ankle taping oh motor 

performance and the measurable support of taping. There is some ques

tion as to whether taping does serve a prophylactic function. The 

available research would seem to indicate that taping does serve as 

an important protective measure in reducing the incidence and severity 

of ankle injuries. The effect of ankle taping on various motor per

formance tests is mixed, but researchers have generally found no adverse 

effects as a result of taping. Direct comparisons between studies is 
difficult because of the diversity of taping techniques and procedures 

for measurement. Studies which assessed the measurable support of ankle

45
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taping through the use of force and range of motion data were reviewed. 

Reports of high individual subject variability were common. The amount 

of measurable support for different methods of taping and/or wrapping 

following periods of exercise varied widely.

Eleven female athletes served as subjects for this study. A 
single taping method known as the Gibney closed basketweave with heel 

locks was applied to the right ankle of all subjects by a certified 
athletic trainer. Tension and range of motion measures were taken 
before taping, after taping, following 10, 20 and 30 minutes of basket

ball drills/scrimmage and after the tape was removed. Data was collected 

on eight subjects on two different days. Five of the subjects partici
pating on Day 1 returned on Day 2 of. the experiment so that a subject 

repeatability measure could be made. A repeated measures analysis of 

variance was used to determine overall significance for the taped condi

tions. Paired t tests were used to identify significant differences 

between all the conditions of the study.

The major findings are reported as they relate to the questions 

of study. No significant differences were found in the group mean 

responses from Day 1 to Day 2 for any of the conditions. However r 

individual variability was clearly evident as seen by the only moderately 

high intraclass correlation coefficients for the first three experimen

tal measurement conditions and the very low coefficients for the last 

three measurement conditions. There were slight numerical differences 

in the natural support of the ankle as measured prior to the first and 

following the third exercise period, but these differences were not



47

statistically significant• The method of taping increased the measura

ble support of the ankle by 103% on Day 1 and 52% on Day 2, Both of 

these increases were considered significant (p < .01). The tapings lost 

a significant degree of support by the end of the second activity period 
(20 minutes of exercise) on Day 1. No further significant decrease was 
found as a result of the third activity period. The loss of support on 

Day 2 was not significant after any of the exercise periods. The data 

from Day 1 indicated that the loss of support following 20 minutes of 

exercise was such that the remaining support was not statistically 

significant from the support provided by the natural structures of the 

ankle. For Day 2, the original 52% gain in support was only about half 
of the Day 1 gain. The loss of support following any of the 10 minute 

exercise periods was not significant. However, the numerical difference 

after 20 minutes of exercise was enough to cause the percent remaining 

support to be statistically no different that the support provided by 

the natural structures of. the unprotected ankle.

Conclusions

In view of the major findings of this study, the following 

conclusions were made.

1. Individual subjects experienced changes in their natural 

support as a result of the thirty minutes of vigorous activity but the 

group changes were insignificant.

2. The application of the Gibney closed basketweave with heel 

locks taping technique added a significant degree of measurable support 

to the ankle.
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3o Participation by the female athletes in at least 20 minutes 

of vigorous basketball drills appeared to produce sufficient stress to 
reduce the measurable support of the taped ankle to levels approaching 

untaped conditions, Therefore, in the interest of providing maximal 

support to the athlete, it may be advisable to consider retaping the 

ankle after a comparable period of activity»

Suggestions for Future Research 
The following suggestions are made that might direct further 

research in this area,
1. Determine the measurable support of ankle taping under 

baskeball game conditions„
2• Determine the measurable support of ankle taping for male 

basketball players.



APPENDIX A

SUBJECT DESCRIPTIVE - DATA

Subj ect Height (cm) Weight (kg) Age (yr) Athletic Experience’

1 168 61.4 23 4 yrs. ICT
2 179 70.5 26 4 yrs. ICB
3 165 56.0 29 1 yr. ICB
4 170 66.0 19 1 yr.

3 yrs.
ISB
ICFH

5 158 53.5 22 3 yrs. ICT
6 170 59.0 26 4 yrs. ICB
7 163 66.0 18 3 yrs. ICFH
8 173 57.0 25 1 yr. ICB
9 170 54.5 27 4 yrs. ICB
10 160 59.0 31 4 yrs. ICB
11 183 73.0 20 1 yr. ICB

X 169 61.4 24.2
S.D. 7.54 6.55 4.16
Range 158-183 53.5-73.0 18-31

*ICB -Intercollegiate Basketball
ISB - Interscholastic Basketball
ICT - Intercollegiate Tennis
ICFH - Intercollegiate Field Hockey
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APPENDIX B

SUBJECT CONSENT FORM

You are being asked to voluntarily participate in a study 
entitled, "Measurable Support of a Prophylactic Ankle Taping Method 
Following Prescribed Activity Periods." This study is designed to deter
mine the holding power of a protective ankle taping method. This study 
will be of benefit to those persons interested in the care and preven
tion of athletic injuries providing them with objective data as to the 
protective capacity of ankle taping.

As a participant, you will have your ankles taped in a uniform 
manner by the women athletic trainers for two basketball practice ses
sions . Your ankle will be tested for range of motion, 1) prior to 
taping, 2) immediately after taping, 3) after each of four 10 minute 
activity periods, and finally, 4) after the tape has been removed.
A single measurement will take about 2 minutes. During the measurement 
you will be asked to lay down on a table and relax your leg muscles 
while the instrumentation slowly draws your foot into a position where 
your toe is pointed arid turned inward. Force and range of motion 
readings will be recorded until you reach your pain tolerance. There 
is no risk of injury to you.

There is no monetary cost to you. All information obtained will 
be treated as privileged and confidential.. You are free to ask questions 
at any time and to withdraw from the study if you find it necessary with
out incurring any illwill from the investigator. If you have any ques
tions, you may contact me by leaving a message with the . secretary in 
the Physical Education building or by calling 626-5595.

This consent form will be filed in a designated area by the 
University of Arizona Human Subjects Committee with access restricted 
to the principle investigator or authorized representatives of the 
particular department.

A copy of this consent form.is available to you upon request.

I have read and understand the above. The nature, demands, 
risks, and benefits of the study have been explained to me. I under
stand that my participation in this study is totally voluntary, and I 
may withdraw from this study at any time without any ill-will. I also 
realize that in the event of physical injury resulting from the research 
procedures that financial compensation for the cost of medical care and 
hospitalization is not available.
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Subject1 s Signature________________________ Date

Witness 1 Signature      Date

I have carefully explained to the subject the nature of the 
studye I hereby certify that to the best of my knowledge, the subject 
signing this consent form understands clearly the nature, demands, 
benefits, and rights involved in participating in this study, A medi
cal problem or language or educational barrier has not precluded a 
clear understanding of her involvement in this study6

Investigator ______    "____   Date________ _________



APPENDIX C

EQUIPMENT SPECIFICATIONS

Table
Top - 79 x 180 cm 
Ht. - 68 cm

Straps

Leg - (2) 78 x 7.5 cm, (1) 94 x 8 cm 
Sandal - 45 cm long, 5 cm wide

Restraining Board

Length with box - 71 cm 
Box - 14 cm 
Width - 15 cm 
Height - 9 cm

Sandal

Length - 27 cm
Weight, with straps - 450 gm
Eye Screw Placement - 4.5 cm from toe end and 2 cm from lateral edge 

Cable

102 cm from eye screw to first pulley with foot in box

52



APPENDIX D

CALIBRATION PROCEDURES

The spring scale was attached on one end to the restraining 
board and on the other to the cable/pulley systeme When tension was 

applied to the cable the spring scale assumed a position so that the 

longitudinal axis of the sliding bar in the scale was in line with the 

long axis of the cable. This position was maintained between trials 
by use of a chemical instrument stand.

With the spring scale thus supported, the cable was slackened 

so that 0 tension was registered by the Cybex and 0 kg by the spring 

scale. Then by turning the crank the cable pulled simultaneously on 

the Cybex arm and the spring scale. Every kg increase read from the 
spring scale was paired with the appropriate mm of deflection caused 

by the increasing tension on the Cybex arm. Five trials were made 

prior to testing any subjects and five trials were made at the end of 

the day. The means of the pre and post trials were graphed and an 

algebraically determined line of best fit was drawn. Values from this 

line were used to convert the raw data (mm of deflection) to kg of 

tension. Separate calibration curves were obtained on Day 1 and Day 2 

of the study and are presented on the following pages.
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Table D-l. Calibration Data - Day 1.

Spring Scale 
(kg) 1

Pre Trials Cybex 
2 3 4

(mm)
■ 5 X

2 8 7.5 7.5 8 8 7.8
3 11.5 11.5 11.5 11.5 12.0 11.6
4 14.0 14.5 14.5 15.0 15.0 14.6
5 17.0 17.0 17.0 17.0 17.0 17.0
6 21.0 22.0 22.0 21.5 20.5 21.5
7 24.0 25.0 25.0 25.5 25.5 25.0
8 26.5 27.0 27.0 27.0 27.0 26.9
9 30.0 30.5 30.5 31.0 31.0 30.6

10 32.0 32.0 32.0 33.0 33.0 32.4
11 33.5 33.5 33.0 33.5 34.0 33.4
12 ' 38.0 38.0 38.5 39.0 38.5 38.4
13 ' 42.5 43.0 43.0 43.0 44.0 43.1

Spring Scale 
(kg) 1

Post Trials Cybex 
2 3 4;

(mm)
5 X

2 8.5 — 7.5 7.5 8.5 8.0
3 12.0 - 11.0 11.0 11.5 11.4
4 14.0 14.5 14.0 14.0 14.5 14.2
5 17.5 17.5 17.0 17.0 17.0 17.2
6 21.0 20.5 21.5 21.5 21.5 21.2
7 25.0 24.5 24.5 25.0 25.0 24.8
8 26.5 27.0 27.0 27.0 27.0 26.9
9 30.5 28.0 28.0 . 28.0 28.0 28.5
10 33.0 32.0 32.0 32.0 32.5 32.3
11 37.0 37.0 37.0 36.0 36.0 36.6
12 40.5 • 40.5 40.5 40.0 41.5 40.6

Spring Scale (kg) = .313389 x Cybex (mm) = •409026

Coef. of Corr = .996023 R2 = .992061 S.E. = .359101
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Table D-2. Calibration Data - Day 2.

Spring Scale 
(kg) 1

Pre Trials Cybex 
2 3 4

(mm)
5 X

2 7.5 6.0 8.0 8.0 8.0 7.5
3 14.0 13.0 13.0 13.0 12.5 13.1
4 15.0 15.0 15.5 15.5 15.0 15.2
5 17.5 16.5 16.0 16.0 16.0 16.4
6 20.0 20.0 20.0 21.0 20.5 20.3
7 24.0 24.0 23.5 24.0 23.5 23.8
8 27.5 28.0 28.0 27.0 26.5 27.4
9 33.0 31.5 32.0 32.5 32.5 32.3
10 34.0 36.5 36.0 35.5 34.0 35.2
11 40.5 38.5 37.5 37.0 ’ 39.5 38.6
12 41.0 41.0 42.5 42.0 41.0 41.5
13 49.5 49.0 49.0 49.0 49.0 49.1

Spring Scale Post Trials Cybex (mm)
(kg) 1 2 3 4 5 X

2 10.0 10.0 9.5 10.0 9.5 9.8
3 15.0 14.0 15,0 14.5 14.5 14.6
4 19.0 17.5 17.5 17,5 . 17.0 17.7
5 21.0 22.0 22.0 20.5 21.5 21.4
6 24.0 24.0 23.0 23.0 . 22.5 23.3
7 25.5 24.5 24.5 24.5 26.5 25.1
8 28.0 28.0 29.0 30.0 30.0 29.0
9 31.0 32.0 : 30.0 32.0 31.5 31.3
10 35.0 34.0 35.5 35.0 33.0 34.5 .
11 38.0 37.5 38.0 35.5 35.5 36.9
12 41.0 40.5 38.0 41.5 41.0 40.4
13 45.0 44.0 47.5 46.0 48.0 46.1

Spring Scale (kg) = »293068 x Cybex 

Coef. of Corr. = .992460 = .984977

(mm) ~ .409268 

S.E. = .493993
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APPENDIX E

INDIVIDUAL SUBJECT'S MAXIMAL 
RANGE OF MOTION (CM)

Day 1 

Sub j ect

Condition 1 

Trial 1 Trial 2 85% of Maximum
Condition 6 

Final Maximum

1 33 ■ 33 28 36
2 34 34 29 34
3 39 39 33 38
4 30 31 26 34
5 25 24 21 21
6 34 32 29 34
7 . 34 33 29 35
8 32 31 27 34

Day 2 
Subject

Condition 

Trial 1

1

Trial 2 85% of Maximum

Condition 6

Final Maximum
c

1 31 34 29 33
2 36 35 31 34
3 35 37 31 38+
4 30 30 26 31'
5 24 , 27 23 29
9 26 25 22 28
10 31 31 26 34
11 30 30 26 31

57



APPENDIX F

TAPING TECHNIQUE- 
CLOSED GlBNEY BASKETWEAVE WITH HEEL LOCKS
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Lateral View

N
Phase I

a - 1st anchor 
b - 2nd anchor 
c - "8" anchor

Medial View
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Lateral View Phase II
d - 1st stirrup 
e - 1st horse shoe

Lateral View f -
g -
h - 
i -

2nd stirrup 
2nd horse shoe 
3rd stirrup 
3rd horse shoe



61

Lateral View Phase III
j - 1st heel lock 
k - 2nd heel lock

Medial View



APPENDIX G

Activity Period 

1

2

ACTIVITIES FOR EXERCISE PERIODS

Activity

2 min. Lay-up
3 min. Full Court Pass &

Jump Shots, Rt. & 
3 min. 2 v. 1 Fast Break
2 min. 2 v. 2 Fast Break

2 min. Lay-up
3 mih. 3 v. 2 Fast Break
2.5 min. 2 v. 2
2.5 min. 5 v. 5*
1 min. Lay-up
4 min. 2 v. 2
5 min. 5 v. 5*

Shoot, 
Lf.

*Two basketball players who did not participate in the taping phase 
of the study participated in the drills so that a total of ten 
players were on the court.



APPENDIX H

INDIVIDUAL RAW DATA SCORES FOR ALL CONDITIONS AT 85% ROM 
(mm of deflection on polygraph record)

Day 1

Subject
1 2

Condition
3 4 5 6

1 12.0 19.5 14.0 11.5 13.0 19.5
2 14.0 25.5 24.0 16.0 17.0 13.5
3 18.0 35.0 31.0 26.5 34.0 18.0
4 16.0 28.0 25.0 23.0 19.0 17.5
5 9.0 20.0** 19.5** 14.0 10.5 10.5
6 13.0 25.0 19.5 13.5 15.0 10.0
7 13.0 23.0 21.0 19.0 16.5 13.0
8 10.5 30.5* 19.5 14.0 18.5 9.5

Day 2

Subj ect
1 2

Condition
3 4 5 6

1 14.5 24.5 19.0 20.0 18.0 13.0
2 18.0 26.5 27.0 27.5 35.5 18.0
3 18.5 30.0 27.0 19.5 21.0 20.0
4 23.0 30.5 25.0 24.0 26.0 20.0
5 12.0 19.0 15.5 13.0 15.5 14.0
9 15.5 19.5 19.0 18.0 17.0 18.0
10 15.0 = 22.0 16.0 16.5 15.5 12.5
11 18.5 ' 28.0 28.0 26.0 26.5 21.5

* - value represents 78% ROM
** - value represents 76% ROM
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APPENDIX I

INDIVIDUAL TENSION (KG) DATA AT 85% ROM FOR ALL CONDITIONS

Day 1 '

Subject Condition
1 2 3 4 5 6*

1 3.35 5.70 3.98 3.19 3.67 5.70
2 3.98 7.58 7.11 4.61 4.92 3.82
3 5.23 10.56 9.31 7.90 10.25 5.23
4 4.61 8.37 ' 7.43 6.80 5.55 5.08
5 2,41 5.86** 5.70** 3.98 2.88 2.88
6 3.67 7.43 5.70 3.82 4.29 2.72
7 3.67 6.80 6.17 5.55 4.76 3.67
8 2.88 9.15* 5.70 3..98 5.39 2.57

X 3.725 7.682 6.388 4.979 5.214 3.959
S.D. .903 1.648 1.577 1.641 2.219 1.233

Day 2

Subj ect Condition
1 2 3 4 5 6*

1 3.84 6.77 5.16 5.45 4.87 3.40
2 4.87 7.36 . 7.50 7.65 9.99 4.87
3 5.01 8.38 7.50 5.31 5.75 5.45
4 6.33 8.53 6.92 6.62 7.21 5.45
5 3.11 5.16 4.13 . 3.40 4.13 3.69
9 4.13 5.31 5.16 4.87 4.57 4.67
10 3.99 6.04 4.28 4.43 4.13 3.25
11 5.01 ‘7.80 7.80 7.21 7.38 5.89

X 4.536 6.919 6.056 5.618 6.004 4.584
S.D. 1.051 1.412 1.530 1.448 2.059 1.019

* - value represents 78% range of motion
**—  value represents 76% range of motion
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APPENDIX J

ANALYSIS OF VARIANCE, DAY 1, CONDITIONS 2, 3, 4 AND 5

Source of Variation SS DF Mean Square F Sig.

Between People 77.06442 7 11.00920
Within People 49.65778 24 2.06907

Between Measures 36.96668 3 12.32223 20.38964 .0001
Residual 12.69109 21 .60434
Nonadditivity .45832 .. 1 .45832 .74933 .3970
Balance 12.23277 20 .61164

Total 126.72220 31 4.08781

Grand Mean = 6.06531

Reliability Analysis
Hotelling's T-Squared = 65,00837
F = 15.47818
DF Numberator — 3
DF Denominator .= 5
Significance = .0058



APPENDIX K

ANALYSIS OF VARIANCE, DAY 2, CONDITIONS 2, 3, 4 AND 5

Source of Variation ss DF Mean Square F Sig.

Between People 60.45035 7 8.63576
Within People 19.74072 24 .82253

Between Measures 7.23766 3 2.41255 4.05210 .0203
Residual 12.50307 21 .59538
Nonadditivity .64570 1 .64570 1.08911 . 3091
Balance 11.85737 20 .59287

Total 80.19107 31 2.58681

Grand Mean = 6.14906

Reliability Analysis
Hotelling's T-Squared 
F
DF Numberator 
DF Denominator 
Significance

23.65361
5.63181
3
5
.0464
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