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Abstract:

A study was conducted to investigate the relationships between lower extremity alignments and the
shin splint syndrome in female athletes. Selected measures describing the alignment of the lower
extremities of thirty-two women athletes were taken. Data recorded were classified into: Group 1 - a no
shin splint group; Group 2 - a cur- rent moderate shin splint group; Group 3 - a current severe shin
splint group; Group 4 - a previous shin splint group; and Group 5 - a current shin splint group. Data
were analyzed through the use of an analysis of variance, a Duncan's test, and a step-wise regression.

The analysis of variance found that there were significant alignment differences (p <.05) between
subjects who had no shin splints, subjects who had shin splints previously, and subjects who currently
had shin splints.

The Duncan's test indicated the variables which were significantly different (p <.05) between each of
the above mentioned groups. Ten of the fifteen measures varied significantly between the no shin splint
group and the current shin splint group and between the no shin splint group and the previous shin
splint group. Eleven of the fifteen measures varied significantly between the previous shin splint group
and the current shin splint group.

The step-wise regression indicated that six of the fifteen measures taken could be used to predict the
occurrence of the shin splint syndrome. The six predictive factors included: the degree of external
rotation of the femur with the hip extended, the degree of dorsiflexion of the ankle with the knee both
flexed and extended, the degree of inversion at the subtalar joint, the frontal plane position of the
tibia/subtalar joint static, and the position of the calcaneus in relationship to the floor/subtalar joint
static.
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ABSTRACT

A study was conducted to investigate the relationships between
‘lower extremity alignments and the shin splint syndrome in female ath-
letes. Selected measures describing the alignment of the lower ex-
tremities of thirty-two women athletes were taken. Data recorded were
.clagsified into: Group 1 - a no shin splint group; Group 2 - a cur- '
~ rent moderate shin splint group; Group 3 - a current severe shin splint
group; Group 4 - a previous shin splint group; and Group 5 = a current
shin splint group. Data were analyzed through the use of an analysis
of variance, a Duncan's test, and a step-wise regre551on.

The analysis of variance found ‘that there were significant
allgnment dlfferences (p.<-.05) between subjects who had no shin -
.spllnts, subjects who had shin splints prev1ously, and subjects who -
'~currently had shln splints. . S

,The Duncan's test indicated the variables which were signifi-
cantIy different (p < .05) between each of the above mentioned groups.
Ten of the fifteen measures varied significantly between the no shin:
~.splint group and the current shin splint group .and between the no shin
" splint group and. the .previous shin splint group. Eleven of the fif-

. teen measures varied significantly between the previous. shln splint
- group and the current shin splint group.

The step-wise regression indicated that six of -the fifteen
measures taken could be used to predict the occurrence of the shin |
splint syndrome. The six predictive factors included: the degree of
external rotation of the femur with the hip extended, the degree of R
dorsiflexion of the ankle with the knee ‘both flexed and extended, the . .
"degree of inversion at the subtalar joint, the frontal plane position
'of ‘the tlbla/subtalar 301nt static, and the pos1tlon of the calcaneus.
. 1n relatlonshlp “to the floor/subtalar jolnt statlc.




Chapter -1
INTRODUCTION

Shin splints have direotly afflicted athletes and -hence have
been a concern of coaches, tralners, and doctors for many years. Con-
- sequently, much{attentlon has been given to the shin snlint syndrome.
Theloocurrence of the’ syndrome ls erratic, i.e., it may only.affect

one of two athletes even though both are of similar condition and-fol-
llow equally stressful training programs. Likewise, 'the treatment of
the shln spllnt syndrome is erratic, and what allev1ates the pain for
.onellndlvrdual may have,no effect upon another person's pain even

. though both persons are diagnosed as haylng the same ailment.

Reoently,‘some podiatrists and medical doctors have proposed
that orthotics, or shoe lnlaysy be used:to treat:the shin splint syn-"
drome. (12). This proposal is based on the hypothesis that the align-—
' ment of the lower extremity and/or a lack of flexibility of the hamj
"string muscle group may be the causatiye agénts of the syndrome. Al—
though, to the author's knowledge, there has been no reSearoh that
supports this hypothesis, such treatments,_l.e., use of orthotics,
have-been'used (22rlll). In one case a male'high school basketball
player was enabled, through the use of orthotlcs, to play an entire
-‘basketball game. Wlthout the use of the shoe lnlays, the athlete was

-llmlted to less than one full quarter of play by the syndrome (12)
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The following-stﬁdy was done in an éttempt to discover whether
or not certain aligmments of the lower leg and/or the flexibility of
',céftain ﬁuséie,groupsléfe related to the occurrence of shin splints.
"Déterminiﬁéiwﬁether_or.nofltheée relationships are sigﬁificant wouid
-,léné sﬁpport o?-pppositipn.tb'theAtreatméﬁt of shin splints‘throggh

the method of‘realigning'the lower extremity.

Statement of the Problem

The general purposes of this invesfigation were to deterﬁine
whethef or not specific:populations céuld be deséribed according to
sele;:ted lowér extremity measures and to determine the relativé impor-
tancé éf the selected measures Sf the lower extremity to the relative
seQerity‘of.the shin sﬁ;int.syndrome, and which of these méasurgs, if
any, could best Be usea'to predict thg occurrence .of the synd;émé.
Specifically, the‘igvestigétor attempted:

| ‘l,,.to determine whether the alignment oflthe lower extremity,
as defined by fifteen gselected measures, varied between pérsons who
never had‘shin splints{,persohs-who.ﬁéd-shin splints previously,'and
persons who currently had shin splinfs.

2. to Aetermine which of the sé;ected measures, if any; varied:

:significgntly beﬁween'the.threé‘groups described.-
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3. to determine which of the selected measures, if any, could
- best be used to ptedict the occurrence of the shin splint syndtome.
Selected measures nsed included the ranges'of inVersionAand

-everSion of the subtalar jOlnt, dorSifleXion of the ankle with the

'.A.knee both flexed and extended, external and internal rotation of the

.femur with the hip both flexed and extended, flexibility of the ham-
,string muscle group, and the pOSltlons of the forefoot in relationship
_to the rearfoot With the subtalar Jjoint neutral, frontal plane of the
tlbla with the subtalar Jolnt in static stance and neutral pOSition,
) éalcaneus‘in relationship_to the,floor Withlthelsubtalar joint.in
i static Stanee and'neutral'position, andjthetmallebli,withpthe subtalar

joint in static stance.position.

. ‘Hypotheses'

Null-prothesesnj_It'was hypqthesized that there would be‘no
significantldifference'in the lewer.ektrenityyalignment as described
< by the‘selected neasuies between persons who neVer:had.shin-splints,,
~.persens who -had shin splints previouslp, and.persens whe currently had
shin splints, i. €.y these speCific populations could not be indepen-
dently described according to the alignment of. the lower extremity.-
".Furthermore, it was hypotheSized that there would be no significant
:correlatien-between:the occurrence or\nen-occurrence ofjthe“shin splint

' syndrome and -any of;theAﬁeasu:es used te describegthe'lbWer.extremityh}n
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alignment, i.e., none of the measures used to describe lower extremity
. alignment could be used to predict the occurrence of the shin splint

syndrome.

Alternate. It was hypothesizedithat there would.be a signifi-
cant difference in the'alignment.of'thé'lower extreﬁity, as described
bf.the fifteen-measures, betwéen'persons who never. had shin_splints{
"persons who had shin splints;previéusly, and persons who cﬁrrently had
sﬁ;n sp;inté; i.e., thése three specific-poéulations couldaﬁe indebeﬁ—
dently déscribed according to the alignmenf of . their 1owe£ extremities.
In- addition, it was;hypo;hesized that there would be a significant
correlation between each of the selected measures and the occurrence
-or nonféccﬁrrence of the shin splint syndrome. ‘Hence, it would be
possible to.predict'the occurrence of thé'shiﬁ spiiht synérome using
' the‘fifteeh measures.

The hypétheses Qould be individually a&ceéted at the-.os level

of significance.

pefinition of Terms

,Tﬁe followinq.terms, unless othgrwisé~noted, were used in the
. study as they were deﬁined,by Root (15).
Abduction, Abduction ‘is any.action.in which the -distal aspect

”‘6f the foof; or & part of the foot,.moves away from the‘bodY?s~mid1inem
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Axis of rotation is in the frontal and sagittal planes and motion oc-

curs in a transverse plane.

Adduction. Adduction is any action in which the distal aspect

of the foot, or a part of the foot, moves toward -the body's midline.

- Axis of rotation is in the frontal ‘and éagittal.planes and motion oc~-

curs in a transverse plane.

Dorsiflexion. Dorsiflexion is any action in which the distal

aspect of .the foot, or a part of the foot, moves toward the tibia.

© Rotation is around the frontal and transverse axis and motion occurs in

',é sagittal plane. |

Eversion. Eversiqn is any action in which the distal aspect qf
the foot, or a part of 'the foot, tilts away from the body's midline.

Axis of rotation is in the sagittal and transverse planes.and the

‘motion occurs in the frontal plane.

Epvéréion. Inversion is any action in.which the distal aspect

. of the foot, or a part of the foot, tilts toward the body's midline.

Axis of rqtatidn is'in'the_éagittal'and transverse'planeé_and motion

occurs in’the, frontal plane.

Neutralfposifiohgof”the-subtalar'joinﬁ.' The neutral position

of the subtalar joint is that point at which the foot is neither
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pronated nor supinated. From this position, the calcaneus will invert

twice as many degrees as it will evert.

Plantarflexion. Plantarflexion is any action in which the digs-

tal aspect of the foot, or a part of the foot, moves away from the
tibia. Rotation is around the frontal and transverse axis énd motion

"occurs in the sagittal plane.

Pronation. Pronation is simultaneous action of the foot in the
directions of ébduction, eversion,.ahd dorsiflexion. Axis of'roﬁation
runé,froﬁ the posterior iateral,énd plantar.surféce Qf the qu£ to the
. anterioi, medial, and dorsal surface, and allows moticn in threg.pianes-

simultaneously.

Shin splints. Shin splints is the condition diagnosed by the '
symptoms of tenderness to the touch and pain in the lower leg along

the anterior medial side of the tibia with resultant discomfort (5).

Subtalar joint. The subtalar joint is the contact point be-

tween the calcaneus and the talus.

éupinatioh.. Supination is simultaneous dction of the foot in_
. the direction of adduction{,inversion, and plantarflexion. Axiélof
;otation runs froh £h§ postérior lateral, and blantgf sﬁrface of the
' foét té,ﬁhe anterior, mgdial} and dorsal sﬁfface and allowslmo;ioﬂ in

three planes simultaneously.
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Valgus. A valgus position of the foot is an inverted structural

position of the foot or a part of the foot.

Varus. A varus pqsition of the foot is an evertéd structural

position of the foot or a part of the foot.

Delimitations

Only those measures previously mentioned were taken for the
"study. The investigation of the shin spliﬂt syndrome dealt with the
- syndrome as it occurs only’oﬁ the anterior medial aépect of the tibia

“in female athie£es.

Limitatioﬁs

Each subject was evaluated at a random time during the day, and
eﬁalﬁations were done during the weeks of April 5-9, and April 12-16,
1976. |

. No control was placed on the type of shoe fhe subjects wore -

' during wofkouts, the tyée of éurface on which the workouts were.done,
or the typé of activity engaged in.by‘the_subjeqts.‘-Also,'no attempt -
' was hgdé to me#éure:the amount of physical_act;vity the .subjects
éngageg in daily. |

All‘subjéc;s were active .in that. each was competing on & var-

sity level in éifhér7£radk,'basketballi volléyball;'or:gymnastics.
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The reseafcher dttempted to eliminate those persons who had
suffered or.who were currently suffering from spraingd ankles, knee
:injﬁries,-hié problems, and Bthér iﬁjuries of £he lowér extreﬁity, It

was felt that such-injufieé would bids the data collected.




Chapter 2
REVIEW OF RELATED LITERATURE

Definition of Shin Splints

The terﬁ shin splint, alfhough commonly used by trainefs, phy-
siciapé, éoachés, and athletes, is often used without being specifi-
‘cally defined. 1In essence, fhg term shin splint is a "waste baskét“
term and is used in reference to many different conditions. Cansider;
: able argument arises when an attempt to define the term is made; One
fact generally agreed upon, hoﬁever, is that the condition is upique
'to the loﬁer'leg. Conditiéns fiéquent;y réfefred‘tO'as shin' splints
-include:
1, ,étrains of the tibialis anterior or the tibialis posterxrior.
2. fTea;ing of the interosseous membrane between the tibia and
tﬁe fibula.
3; Irritation of the periosteum due -to tendons pulling éway
| from it. |
4, Inflammation of the tendéns-or the do?siflexors of the
oot (28:68-69). |
Generally it iélag¥eed.thé£ shin splints.are an irritation or
inflammation-of or along thé interosseoug ﬁembrane. The membrane acts
as anvglagtic buffér zZone betﬁeen;the fibulé and the tibia,lhelps'sta.-i
.bilize the:tw6~bone§, and serves as an attachment for both antériér

" and posterior muscle-groubs. .The, anterior muscles  are the foot
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flexors and afe responsible for dorsiflexion, raising and lowering the
;oes, conprolling the arch, and inverting the foot, as well as aiding
in plantarflexion in an eccentric manner. Posterior muscles are the
foot extensors and are respénsible for plantarflexion, everting the
foot, proﬁation, and helping to control dorsiflexipﬁ in an eccentric
3maﬁne;.

For purposes of the sfudy, shin splints were defined as a con-
dition diagnosea by the symptoms of tenderness to the:touch and pain
in”the.lower leg aloné_tﬁe antéfior—médial'aspect'of the tibia with
fesultéﬂfldiscéﬁfér? (SiJ BQ definition, £he'shin splint syndrome was
'limited to the anterior medial side of the tibia. No differenéiatién
wés made.between persons complaining and being diagnosed:as hajing fhe
syndréme in the distal 1/3 of‘the lower leg and persons_éomplaining and’

béihg diaQnosed as having the syndrome in. the proximal 1/3 of the leg.

Symptoms of Shin- Splints

It is generally accepted that the following symptoms are prime
indicators that the condition of shin spliﬁts is prgsent;
1. 'Duil, achy, crgmplike paiﬁ is felt in the lower leg, aléng
fhe tibial crest--the shin.
2. 'Pain will increase wi£h running} and/or dorsiflexiqn

and/or plantarflexion.
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3. Pain will subside with rest.

4, The shin is tender to the touch (5).

Biémechanics of Runniné and.Walkiné
Befqre-consideriné causative factors or enhancing ageﬁts of the

éhin splint synd;dmé, tﬁg functioning of the lower extrémity during'
iunﬁing or walking activitiés should be understood: ' shin splints,
after.ail, do oécur wﬁen the 1§wér extremity is placed in a stressful
éituafioﬂ (running, walking, jumping, etc.) and are symptomatically
 treated by resting the lqwer extfemity.:

| Walking or iunning activity of the lower extremity may be broken
down int& two basic phases;—a stance phase énd é swing phase.. The
stance phase. is further Aiﬁided into three stages, these being the con-
;ac£ stéée; the mid-stance stage,‘apdfthe prqpulsive or toejoff stage.
The contact orlﬁeelystrike stage of stance is the ?rqnatory portion of’
. tbe gait where tﬁe leg andlthigh are stili internally rotating. Foot—.
strike may occur Wiﬁh the weight on'the ball of.the foot, the entire
fobt,.or the ﬂeellof‘the foot depending -upon the runnihg techhiqueé,
the demanas'for:speed and the typé of movement required (17.:359).
During the mid-stance stége of gait, the subtalar.joint'éhould 5e'in
neutral position, the mid-tarsal joint should be ﬁully pronatéd, aﬁd
. the foot shéuld be moying out éf pronation and into supination (12);

Near the end of the mid-stance stage; the foot acutely dorsiflexes,
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thus readying itself for propulsion (17:359). .Upon supination, the
foot becémes more stablg and more powerful. During the propulsive
stage of stance, the leg externally rotates, the foot fully supinates,
thus becoming the rigid lever needed ét tée-off (12). The swing
phase of gait sees the legihtefnallyrotating and prepariﬁg for heel
contact (12). .

Manyvdifficulties may be encountered'if the proper mechanics of
wélking and/or running are not observed and most of £he difficulties
enéountered when the proper biomechanics of walking/running are np£
obéerved deal with prénatibn.' According to Subotnick (23:15), "a pro-
nated foot at'foe-off has ; tendenc& to adversely affect the ankle,
kﬁee and/or leg and results in many overuse symptoﬁs.ﬁ

‘Anytime the lower extremity and its gctions are discussed, the
concept of the lower extremity being a 1linked system must be taken
into consideration, sincef in a linked system, what occurs in one part:
of such % system will cause changes in the other parts of thgt same
system. Because the lower extremity is such a system, the effect of
the subtalar joint is one of a torgque convértér,'i.e., movement in one
directioﬁ by the Eibia will bring aﬁout movement in therppositg di-

rection by the calcanéus due to the action of the subtalar jeint (12);
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Causes of Shin  Splints

The etiology pf-shin splints is unknown. In attempting to de-
terminq the caﬁse_of shin splinté, many factors must be consideréd;
Speéulations édvanced as té the cause of éhin éplints inéiude faulty
posture alignment, fallen arches} muscle fatigue, éveruse stress, bpdy'
chgmicai imbalance, or a léck of proper reéiprocal musélg coordination
betwéen the:ahterior qnd.posteribr aspects of the leg (6:255);'
| | Runﬁiﬁg on a hard surface, or switdhing to a hard sﬁrface after
;unhinglon-a soft sgfface are often spékeh of as causative‘agents of
shin splints. Klafs and Arnﬁeim (8) Bélieye that strenuqus WOrk.on é
" hard sﬁrfacé will bring about‘the éhin sélint syndrome.

Some authors (1:24-25; 16:29-39; 28:68-69) believe that when
- muscle groups of the lowei leg lack st%engfh and/or flekibiliéy, shin
E splihéé will_res#lt, | .

. More recently, impiopei foot alignment has been proposed és a
éauée of.shin,sélints é4:55—60{ 14:28—36;'21;1—5; 22:1047113). Cerney
.(2) béiieve;'that wheneyer the.problém df,shin spiints.is cénéidéred}

"the foot must also be considered. He cautions us to, "Remember that

as the foundation goes, so goes the building,——and in ALIL cases of

" shin splints a foot problem is present concurrently (2§91).' Sheehan
(21:6) states‘that_the foot is‘an architectural mérvel, but that im-

proper:alignmeht or balance of its parts may lead to shin splints.'
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For persons promoting this theory, the concept of structural balance

is very important.

Treétments of Shin Spliqts

Thg care and prevention of'shin splints'variés fréﬁ case to
‘case, agd‘tﬁere is much coptroversy when various types of treatment
‘aré aiscussed. In dealing with shin splints, oﬁe actualiy deals with-
.the symptoﬁs and not the cause since the cause is unknown. Regardless
of thé type of treatment employed, there is agreement that one can noﬁ
fun‘shin splints out, and that full recovery from the affliétion re-
quires time. 'Many treatments for shin splints have been proposed and
utilized Qith each claiming some degrée of.success. Treatments usu-
ally inclﬁde rest; heat; and strappiﬁg. Aspirin, f;iction massagé,
ice masgage, stretchiﬁg exercises, and felt pads may also be used.
Preventive'meésures usually call for stretching and strengthening of
the muscles of the lower ieg, and strapping of the.longitudinal arch
-oé tﬁe foot prior to games and practices (1:24-25; 3:1114139; 6:255-
256; 7;73—74; 8:171—153;'10:536-539; ;1:42-50; 13:83790).-

- Recently the use of orthotics for both prevention and treét—‘-
meﬁt,of shin'splints has been proposed (2:91—96;‘i6:29-39; 20:85~-89;
24:31-35; 26:75—59). This proposal is basgd on the pfemise that
if the foot functions within established guidelines, many'athletic

injuries to the lower extremity can be decreased. Such guidelines
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state what range of motion is normal at the various joints in the lower

extremity and thus allows for the most efficient'functioning of the

"foot. The following values are accépfed-as biophysical eriteria for

normalcy.-

l'. .

In the static 'tibial stance ‘position, the disﬁal 1/3 of the .

_leg is .vertical. However, a variance of 2° vafum'or 2° val-.

gum is acceptable provided the subtalar joint is normal

(15:34,131).

" In a,relaxgd:calganeai étance-ppsiﬁién, ideally the sﬁbf
,falar‘joinﬁ rests in iés néutrglipééitiop; i.e.; thé cal-
‘caneus is perpendiéuiar to the g;ound and parallel to tﬁé
‘Qigtal 1/3 of the leg. However, a.variance of 20 invgrsioﬁ

to 2° eversion of the calcaneus is acceptable in persons

age seven years to adult (15:34,131). At the subtalar joint

there should be twice as much inversion as there is eversioh

(12).

* A line bisecting the posterior surface of the célcaneus will

be vertical (15:34,131).

The'plantar'forefoot iies pérpéndicular té'the iing biseét-_
ing‘the posterior surface o£ the calcaneus,’i.e,, aé'fhe
midtaréai joiht( zero degregs.of varus ana‘zefaldegrees Sf

valgus should be reported (15:34,131; '12).




16
At the ankle joint, a minimum of 10° of dorsiflexion is’
ﬁecessary for normal locomoﬁion (15:34,131).
External:ﬁalleolar torsiontof 13-18° is éonsidered-no:mal
for persons age six years to aaﬁit (15;;30). 
Aflthe hip joint there.shou;d never be more ihtérnal rota-
tioﬁ'tﬁan external rotation.  Usually there is t&iée'as
much external rotation as there is inte?nal.rotatibn, but
even a ratio of 1:1 is acceptable (12). The minimuﬁ total

range of motion necessary for normal locomotion is 15-20°

(15:131).

The hamstring muscle group must not be more than 20° flexed

from the vertical position when the subject- is lying on her

-back with the hip flexed at 90° (12).




Chapter 3
METHODS AND PROCEDURES

Iﬁstrumentation

A manual biometer developed by Phiilips (12) was used to col-

léct_daﬁa for the.stﬁdy (see Fiéures.1—6).

| The biomefer donsisted of a number of prbtractor—like devices
aﬁd Qas capable of measuring body positioné and/or segﬁental movements
“in termé of degrees. The instrument could be brokeﬁ apart éoithat
‘various,protraqtors Within the instrument could be‘used to take tﬁe
various measu?ements. ‘Figure 6, although not truly é part oﬁ thé
biBmeter, was used té establish the plane position of the fbrefoot in
relatiqﬁship to the'rearfoot ana so was required during the examiﬁa-\n-
tion. |

Face vaiidity of the instrument was &ccepted.

Data Collection Techniqués

Pictorial descriptions of the measures taken to describe the
alignment of the lower extremity are illustrated in .Figures 7-26. A
detailed description of the methods used to collect the data may be

obtained from the author.




Figure 1.

Assembled instrumentation required to conduct a complete biomechanical
examination of the lower extremity

8T




Figure 2.

Disassembled instrumentation required to conduct a complete biomechanical
examination of the lower extremity
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Figure 3.

Instrumentation required to measure inversion and eversion of the subtalar
joint, and the position of the forefoot in relationship to the rearfoot

0z




Figure 4. Instrumentation required to bisect the calcaneus and tibia and measure the
positions of both the tibia and the calcaneus with the subtalar joint both
static and neutral, the flexibility of the hamstring muscle group, and the
degree of dorsiflexion of the ankle with the knee both flexed and extended

1
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Figure 5. Instrumentation required to measure internal and external rotation of the
femur with the hip both flexed and extended, and the position of ‘the malleoli




Figure 6.

Instrumentation used to determine the plane position of the forefoot

£C
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Figure 7. Bisecting the calcaneus
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Figure 8.

Line bisecting the calcaneus
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Figure 9. Bisecting the distal 1/3 of the leg
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Figure 10. Line bisecting the distal 1/3 of the leg
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J

Figure 11. Determining axis of rotation for the subtalar joint
(eversion)
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Figure 12.

Determining axis of rotation for the subtalar joint
(inversion)
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Figure 13.

Lines bisecting the calcaneus, the lower leg, and denoting
axis of rotation of the subtalar joint
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Figure 14. Determining inversion at the subtalar joint
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Figure 15. Determining eversion at the subtalar joint




T T T

€€

Figure 16. Determining the position of the
subtalar joint neutral

forefoot in relationship to the rearfoot/




Figure 17. Determining dorsiflexion of the ankle/knee extended
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Figure 18. Determining dorsiflexion of the ankle/knee flexed
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Figure 19. Determining the position of the malleoli/subtalar joint
neutral




Determining internal rotation of the femur/hip extended

Figure 20.




Figure 21. Determining external rotation of the femur/hip extended
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Figure 22.

Deteimining internal rotation of the femur/hip flexed
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Figure 23.

Determining external rotation of the femur/hip flexed

ov




Figure 24. Determining flexibility of the hamstring muscle group

v
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Figure 25.

Determining the position of the calcaneus with the subtalar
joint in either static or neutral position
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Figure 26. Determining the position of the lower leg with the subtalar
joint in either static or neutral position
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.Researcher Reliahility

A pilot study was conducted to determine coefficients of reli-

“ahility:for-the measurement teohniques and ‘manners in which the evalu-

ations of the subjects were-accomplished.

During the week of February 23-27, 1976, ten female students

" attending Montana State University were selected at random from those

students using the women's locker room facilities. These ten students

. were not eligible to be subjects in thelactual study.. Two appoint=

‘f;ments'Were made with each of the ten women. ' During each appointment,

each subject was given a complete biomechanical examination of the

' lower eitremity,’i,e.; each of the fifteen tests was performed.on )
.'both,the left‘and the right legs. Data were recorded on an Exami-
_nation dhart-(Appendix,A). ‘Care was taken by the researcher to insure

that identical examination'procedures were followed &uring.each evalu~. =

ation:. The first appointment served as a test.periodi'and the second
one served as a retest period.

Upon completing two examinations on each of the ten subjects,

' data were transferred'to computer programminQ‘forms by“the.investigae-
otor. Data were then run through the c0mputer accordlng to a program

'wrltten by a. member of the, testlng and counsellng department (27) at

L]

'Montana State Unlver51ty. The program was desmgned to compare the
- results of the flfteen measurements taken at the tlme of the flrst

'f appointment'to the‘oorresponding ﬁlfteenumeasurements taken at the
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time of the second appointment. Since the researcher was attempting
to determine coefficients of reliability as per technique of the ex-
amination, and since the.techniques used ;é-examine the left and right
legs'were idenﬁicalf'no differentiation was made between data from the
left leg and data from the .right leg. Since the data collected from

both the right and left legs of the subjects were used for comparison

"of each evaluation technique, there were twenty subjects for the pilot"

study.
The correlation values obtained from the printout were compared
6 the critical values (N=20) at the .05 level (.444). However, the -

techniques used by the investigator to examine the lower extremity and

.determine the followiﬁé measures wére found to be reliable at the .0l

level of confidence when cgmpared_to the critical value of .561 for
N=20:

1. inversion of the subtalar joint (r = .86737)

2. eversion of the subtalar joint (r = .82542)

3. dorsiflexion of the ankle with £he knee exteﬁded

" (r = 56849) |
4. dorsiflexion of the ankle with the knee flexed (r = .60517)
5. internal rotation of the femu? with the hip exfended
(r = .72487)
6. inéernal rotation of the femur with the hip flexea

(r = .84597)
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11.

12..

13.
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external rotation of the femur with the hip flexed

(r = .60884)

- flexibility of the hamstring muscle éroup (r = LGSOSB)

‘.:pdsition of the forefoot in' relationship t6 the rearfoot

with the subtalar joint neutral (r = .78703)

position of the malleoli with the subtalar joint neutral

(r = -.66349)

position of the frontal plane of the tibia with the sub~'

.talar_joint static (r = .65530)

position of the frontal plane of the tibia with the sub-

talar joint neufral (r = .73564)

_position of the calcaneus in relationship to. the floor

with the subtalar joint static (r = .84898)

The résearcher's techniques used to determine the degree of external

rotation of the femur with the_hip extended and the position of the

calcaneus in relétionship to the floor with the subtalar joint.neutral

. were significant at the . 05- level with respective r values of .55719

and .51516:

'All examinatioh'methods‘were accepted as reliable at the .05 u7

level of cqnfidencei
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Subject Selection

'The names of prospective subjects were obtained by the iﬁvesti-
gator through interviews with head coaches for women's athletics at
Montana State Uhiversity and surrounding area high schools. Prospec-
tive -subjects were contacted and interviewed using the subject selec-
tion questionnaire (Appendix B). Symptoms and treatment were recé;ded;_'-
Information was reviewed by the athletic trainer at Montana éta;e Uni-
versity (5) who then verified the existénce or non-existence of the
shin splint syndrome. .Persons who had been or who were currently cdm;
. peting'in women's athletics at the Vafsity level and who weré diag~
nosed by the trainer as either having no shin splints, having shin

splints{ or having had shin éplints previously were accepted as sub-
"jects fé; thé study. - Perséns who were known to have injuries'of the
lower extremity other ﬁhah ghe shin splint.syndrome wére eliminated

from the'studyr, Also, if a subject had been diagnosed as having had
shin splints préviously or havihg shin.;plints:cﬁrrently in oné-leg

only, £hen only:the data frdm the afflicted leg were_used_iﬁ the

study.

Subject Description

Thirty-two women athletes from Montana State University and

surrounding aréa high schools served as subjects for this study. Ages
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ranged from fourteen to twenty-six years, with height and weight vary-

~ing from 5'1" to 5'9" and 98 to 160 pounds, respectively.

Subject Classification

A quasi—experimental design was used for the study. Subjects,

upon’ selection, had their.leg(s) clagssified into the féllowing.groupsé"

Group 1~-No Shin-Splints: Legs ﬁhé; had never been afflicﬁed
with’shin éplints ér other trauma werelplaced in this. group. If an
individual had one leg that was injury free, Whilé thé o?her 1e§ was
ekperienciné or had experienced some trauma-éuch as”sprained ankles,
or knee injuries, only the injury free leg was included in'£his‘group;:'

The other leg was eliminated from the study (N=18).

Group 2-Current Moderate Shin Splints: Subjects who were diag-

nosed as having shin splints in both legs, but who complained of one

leg hurting more‘than the other, had the less severe leg placed in
Group 2 and the more severe leg placed in Group 3. Legs placed in -
Group 2 were those legs that gave the.subjects'less pain as compared

to the other leg (N=5).

Group 3~-Current Severe Shin Splints: Subjects who were diag-.

‘nosed as having shin7splin%s in both legs and who did not distinguisﬁ

between the severity of the ailment, i.e., they did not complain of

,oné lgghuztingpwre than'the‘other leg, had both.legs placed in Group.

3.  subjects who aid distinguish between the sevefity of the ailment.
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f;omjone leg to the other had the more severe leg placed in Group.3"
and the less severe leg placed in Group 2 (N=19).

Group 4-Previous Shin Splints: Subjects who had been pre-

viously diagnosed as having shin splints but who, at the time of this
'examinatioh were not suffering from any trauma of the lower extremity
were élacéd in this‘g;oub.: If an indi&idual had had shin spiints in
one leg but nét in the other leg; only thg aff;icted leg was used

| (N=14). | | | |

Group 5~-Current Shin Splints: Croup 2 {(cdurrent moderate shin

splints) and Group 3 (current severe shin sﬁlints) were combined to.
form this group (N=24).

By definition of the nature of Group 2 and Group.3 it was pos;
sible for a sﬁbject to have.one leg placed in each of the.two groups.
Verification of the existence or non-existence of the shin spliﬁt syn;
drome by the athletic trainer at Montana State University was used to-

place the legs of each subject within the various groups.

Subject Examination

Subjects for the study were examined between April 5, 197§\ahd
April. 19, 19%6. Measures of each of the specific paraméte¥s to be-
considered were taken by the investigator with a ménual-biometer de;
veloped by Phil;ips (12); Data weré feéofded on Examina;ion Ch&rts

(Appendix A) alsec provided by Phillips (12).
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Statistical Analysis of Data

An analysis of variénce was done to determine whether thé align-
ment of the léwer extremity, as defined bylﬁhe fifteen measures, was
significantly different between the no shin éplint group (G-1), the
previous shin splint group (G-4), and thg,cgrrent‘shin splint group
(G=5). A Duncén's Test was used to determine which of the mean meas-
ures were sigﬁificantly different between the same three groups.

A step~wise regressibn analysis was performed to interpret the
data from the no shin.splint group (G-1);. the current moderate shin
splint group (G—2)'l a.nd- the current severe shin splint group (G7-3)..
The step—ﬁise régression‘provided the basis for.determiping.tﬁe rela-
tive importance of the sélected measurements of the lower extremity
to the.relative éeverity of the shin splint syndrome and which of the
measﬁremeﬁts, if any, cguld be used to predict the occurrence of the

shin splint syndrome.




Chapter 4
RESULTS

Data from the study were analyzed,through the use of an analysis

of Variance,‘a Duncan's Test, and a step-wise regression.

Description of Population

. The'analysis'of variance sexrved as the basis for determining
whether ~or not specific populations could ‘be independently described )
’according to. the fifteen selected measures of the lower extremity,
i.e., was the alignment of the-lowerlextremity, as defined by the
fifteen measures,'significantl& different between persons who had no
shinlsplints (G=1), persons who had previously had ehin splints (G—e),
’and,pereons who currently had shin-splints (G-5).

The’ analy51s of variance indicated that there ‘were Significant
lower extremity alignment differences between each of the above men-
'tioned groups (p.< ;Ol). Results of the analysis of variance are
lshown in Table 1. Results further indicated that it was poss1ble to.
'describe the three speCific populations according to the alignment of
the lower extremity.' THus, the“alternate hypotheSis which stated,
.that‘it‘would be poséihle to describe‘these three‘specific populations

‘according. to the alignment of the lower extremity was accepted.

Ty
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Table 1. Summary of the analysis of variance

Critical
. Value
Source at ss MS F ratio (p<.05)
Groups 2 77.5189 38.7594 15.966%* 3.00
Treatment 14. 26555.9 1896.85 78.382% 1.75
Group X Treatment 28 - 203.175 . 7.25623 2.989* 1.52

Error 795

* gSignificant beyond p<.Oi

Specific Measure Differences

Since the analysis of variance indicated that each of the three.
groups was significantly different, a Duncan's.Test_was then applied
- to the means of each of the measures to deterqine which of the mean
measures ‘were sigpificaﬁtly different between each of the three groups.
'Results of the Duncaﬁ‘s Test are summarized in Table.2.

Sig of.the fifteen measurements taken were significantly differ-
ent (p<.05) between each of the three groups. These measurements iﬁ—
cluded the ranges of: external and internal'ro£ation ;f the femur/hip
flexed and extended, doféiflexion of the ankle/knee flexed, and flex%;
bility of the hamstring muscle group.

" The measurements. of thelpoéition of the calcaneus in relation-
~ship to the floor/subtalar joint static and the position of the tibia/
subtalar neutral showed no significant difference (p<.05) between any

of the three groups.




- Table 2. Summary of Duncan's Test analysis

15

neutral, -.2222 refers to valgum, -other
measurements varum -

2.042

_ _ . - Sig. diff
Variables Xy X4 Xg (p < .05)
1 External rotation of femur/hip extended 51.39 57.64 64.96 ~ abc
2 Dorsiflexion of ankle/knee flexed 16.56 17.79 20.33 abc
3 Inver51on of subtalar joint l16.61 15.86 19.96- bc
4. P051t10n of tibia/subtalar joint static 3.833 5.643 "5.667 ab -
’ ‘all measurements varum ) :
-5 Dorsiflexion of ankle/knee extended - 31.61 33.00 31.08 . ac
6 P051t10n of calcaneus/subtalar 301nt static’ 2.333 2.071 2.750
all measurements inversion _ ’ ) .
7 Flexibility of hamstrings 7.444. | 2.357 9.542 abc
8 Position of tibia/subtalar joint neutral .5000 .7857 .7500
all measurements varum : )
9 Internal rotation of femur/hip extended 67.44°  61.50 72.17 abc
.10 . Internal rotation of femur/hip flexed 64.06 61.93 66.04 abc
--11 ~Eversion of subtalar. joint ©13.83 13.50 - 14.75 c
12 Position of calcaneus/subtalar joint neutral 2.278 .3571 2.042 ac
o all measurements inversion -
13 External rotation of femur/hip flexed 51.11 54.79 62.17 abc
14 Position of malleoli/subtalar joint neutral 17.06 . 16.36 14.62 bc
~ all measurements external )
Position of forefoot to rearfoot/subtalar joint -.2222° 2.643 ab

a Slgnlflcantly different between groups 1 and 4 (p<.05)
b Slgnlflcantly different betweeh groups 1 and 5 (p<.05)

¢ Significantly different between groups 4 and 5 (p<.05)

£5
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In addition, thosé legs with no.shin splints differed ffom
those legs. which currently had shin splints in the ranges of inversion
at the subtalar joint, and the positioﬁs of the forefoot in relation-
ship to the rearfpot/subtalar joint'ngutral,-malleoli/subtalar joint
‘neut£a1; and frontal planelof'the tibia/subtalar joint stétic.. These -
results are illustrated in Figqres 27 and 28. 'Those legs with no shin
splints differed from those with previous shin splinﬁs in the range of
dorsiflexion of the ankle joint/knee extended, and the positions of
the forefoot to the rearfoot/subtalar joint neutral; frontal plane of
‘the tibia/subtalar joint static; calcaneus in relationship to the
floor/subtalar joint neutral. Figgres 29 and 30 represent these rela-
tibﬁships.

And finéily;'thoée légs with previéus shin splints differed
from those with shin splints in the ranges of inversion and eversion
at the subtalar joint, dorsiflexion_.at the ankle joint/knee extended,
and the positions of the malleoli/subtalar”joint neutral, aﬁd the
calcaneus in relationship to the floor/subtalar joint neutral.. Figurés

: o

31 and 32 illustrate the relationship'between the previous shin splint"

) S
group (G-4) and the current shin splint group (G=5).

Relative Contribution of Measures to Alignment

o

A step-wise regression analysis was performed to determine the

relative importance of the fifteen measures of the lower extremity to
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the relative severity of the.shin splint syndrome, and which of these
measurés, if any, could beét be used to predict the-éccurrence of the
shin splint syndroﬁe. Subjects"legs were grouped acCordihg to a
severity index established by the investigator and daté ffom these
groups (the no shin splint group G-1, the current moderate shin splint
group G-2, and the current severe shin spiint group G-3) were incor-
porated into the regressiop. Results of the step-wise:regfession are
summarized in Tablé 3.

According to the results of the regression, six méasures of
the lower extremity could best be used to predict the occurrence of
ths shin spliﬁt syndrome on the anterior medial aspect of the tibia.
The suggested predictive measures were the ranges of external rota-

. tion of the femur with the hip extended, dorsiflexion of the ankle
with the knee both flexéd‘and extended, and inversion of the subtalar
. joint and the po;itioné of both the tibia and the caiéaneus with fhe
subtalar joint static. The measures of hamstring flexibility and the
position of the tibia with the subtalar joint neutrai approach sig-
nificant levels and their réspective F%Values to enter appear to bg
higher than the remaining measures. All other measures did not ab—
.pear to increase the predictability of the shin splint syndrome sig-

nificantly.




Table 3. Summary of the step-wise regression analysis

Multiple . Increase F Value

Step Variablé
Number entered R RSQ in RSQ to enter.
1 External rotation of femur/hip extended .4110 .1689 .1689 10.9774%
2 Dorsiflexion of ankle/kneé flexed .5830 .3398 21709 13.7200%*
3 Inversion of subtalar jaint - .6680 .4462 .1064 9.9892*
4 Position of tibia/subtalar joint static .6928 .4800 .0338 3.3164%*
5 Dorsiflexion of anklé/knee extended . .7133 .5088 .0288 2.9303%
6 Position of calcaneus/subtalaf joint .7333 .5377 . 0289 3.0657*
static ’ - o
7 Flexibility of hamstrings . 7470 .5581 .0203 2.2065
.8 Position of tibia/subtalar joint neutral .7576 .5740 . 0159 1.7543
9 Internai rotation of femur/hip extended ;7588 .5758 . 0019 .2048
10 internal rotation of fémur/hip flexed . 7645 .5845 . 0087 ..9387
1l Eversion of subtalar joint ' .7652  .5855  .0010 -~ .1073
12 Position of calcaneus/sibtalar joint 7658 .5865 . 0009 . 0984
neutral ’
13 External rotation of femur/hip flexed .7663  .5872 . 0008 .0790
14 - Position of malleoli/subtalar joint .7663  .5873  .0000 .0041
neuvtral
15 Position of forefoot to rearfoot/subtalar .7663 .5873 . 0000 .b004

"joint neutral :

* vValue significant p<.05
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The alte?nafe hypotheses which stated that .the measures could.'
be used to bfedict the occurrence of the shin splint s?ndrome were
accepted for the following measures:

;. external rotation of the femur with the hip extended

2. dorsiflexion of the ankle with the knee flexed

3. inver;ion of the subtalar joint

4. position of the tiﬁia with‘the éubtalar‘joint.static

5.‘ dorsiflexion of the ankle with the knee extendeé :

6. position of éhe calcaneus with thé suﬂtalar‘joint static

The null hypotheses were accepted concérning all other measures.




Chapter 5
DISCUSSION

As indicated by the analysis of variance, it was possible to
independently describe populations of persons who never had shin
splints, persons who had shin splints previously, and persons who
currently had shin splints according to ;he alignment of the lower’
.extremity. The idea that people-with'shin splints have a different
lower extremity a;ignment than people without éhin splints would seem
to be paftially supported by the fact that shin splints may occur in
one athlete, and yet not in another, even though both athletes are of
similar condition and are engaged in eqﬁally stressful training pfo—
grams (5). ‘Trainers, doctors, and athletes note that certain persons
seem to be predisposed to the shin splint syndrome, i.e., some per-
sons get shinh splints while others do not.. Although the predisposing
factors are not veét known, the study supported the contentions 6f
Sheehan (21), Hlavac (4), Subotnick (22) and others that the align-
ment of the lower extremity is related in some way.to the occurrence
of shin splints.

A Duncan'é Test indicated that thére were significant mean
measure differénces between certain speéific meaSureﬁents within
each of the three-groups. Although previous fesearchers (4,21,22)
sugéested that thexshin splint syndrome was related to the alignment

of the foot and/or lower leg, ho specific méasurements were mentioned
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as being related tolthé sypdrome. However, indirectly, referénces
wére made to’ the sﬁecific cbnditions of ‘excessive orléroloﬁged pfo-
Aation, transverse plane abﬁormalities, and - sagittal plane abnor-
" malities (such as tightﬁess of - the hamstring muscle group) and their
'rélationshiéS'to.the shin splint syndrome (26:77).

The study.found that persons with shin splin£s had increased
tibial varum when the subtalar joint was peutral, and slightly in—
creased.inversion of the.calcaneus when the subtalar joint.was neu-

. tral. chh a combination'of conditions can increase the degree of
pronation .of the foot and/ér lower leg. At toe-off, or during the
propuléive phase'of‘gait, fhe'foot is required to be éArigid'lever,

ané in orxder fo'bé such a leQer, the foqt must bevfully subinated. If
Ithe-foot is not fully gupinaﬁéd at toe-off, overuée problems of Ehé
lower extremity may be encountered (23:15). Extended pronation can
delay full suﬁinatiop of:the foot and hence may be-related to the ;hin,
splint syndrome. ‘The study thusly supported the contenfion that
abnormal pronation of the foot and/or lower leg was related to shiﬁ .
éﬁiints.

Likewisef'the.study]subported the‘belief that traﬁsvgrse plane.u
abnormalities aré relatea'tb'shin splints (26:77) since all measﬁre_ 
fmeﬁtg of fém#r'rotaﬁion at.the hip were sigﬁificantly diffgrgﬂt be~
' tween-ée?sqns who had-current shin splints %né péfsonS'who'never had ;-

shin splints. ‘Pransverse plane abnormalities such as increased
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.external and internﬁl rotation of the femur with'the:hip bofh.flexed

and extended'may be related to shin splints since such abnormalities

may alfer'leg stride or foot strike (26:77) which could result in

" extended pronation.

The theory that the shin splint syndrome was related to sagit-

tal plane abnormalities (26:77), i.e., tightness of the muscle groups

* which céuse‘movement in the sagittal plane was based on the thought

that such tiéhtﬁess would hot allow the necessary range of.movgment
for activity and cqnseqﬁepﬁly would'place:the leg in é stressful sit-
uation Which would result perhaps.in such overuse éyndr&mes éé shin
splinté. This ‘theory was supported when the.study'féuﬁdxthét d&isi-
flexioﬁ of thé ankle Withithe knee extenaed-wés found to be slightly

less 'in persons who had current shin splints than in persons who never

“had shin splints. However, findings of the study 'in relationship to

the degrees of flexibility of the hamstring muscle group and the
degree of dorsiflexion of the ankle with the knee flexed contradicted
the theory that tightness of the muscles in‘the'éagittal planes of  the

body is related to shin splints: In fact, the study found ‘that per; :

.sons who currently had shin splints had greater flexibility and greéte;

ranges of motion regarding these 'specific movements than persons who

never had the shin splint syndrome.. It is hypothesized thét such

‘increases in the ranges of motion of the hamstring muscle group and

~ the degreé of dorsiflexion of the ankle with the knee flexed may
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. result in alteration of stride or foot strike_and hence may resuit in
the shin splint syndrome.. |

The study.provided-limited insight into the relationships be-
tween.the shin eplint Eyndroﬁe, pronation,.transverse piane abnormal -
ities,'and segittal:plene abnormalities. - However; further tesearoh'is
B fequirea'before:specific relationships can be firmlf established.

Although many statements have been mdde suggesting that persons
who currently have the shin splint syndrome'heve different alignments
of the lower extremity than persons who never had the syndrome, to the
'euthor's knowledge no specifio statements have been made -concerning
the elignment of persons who previously had shin splints.‘oResu;ts of
the analysie of wvariance and the Duncan's Test indicateo the alignment
of persons who previously had .shin splints was significantly different A
‘from both the:alignnent of persons who never 'had shin snlints and the
’aiignment-ofléersons who currently had enin splints. The differenoe
between persons who éreviously had -shin splints and persons who never
heo shin splints again seemed to support the contention that persons
wno became afflicted with shin splints heye.different.lower extremitf
aliénments.inPerhaps the differences between personswwho previously
had shin splints and pereons who currently had'shinusplints were
brought about by the dlfferent condltlonlng ‘programs’ the athletes wete
‘ undergolng. The study found that the alignment of persons who pre-

v1ously had the’ shln spllnt syndrome was . 51gn1flcant1y dlfferent from
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the aligmment of persons who had never been afflicted with the syﬁ—
drome. Perhaps these differences set the stage for the onset of shin’
splints, and the various conditioning programs and exercises aggra-
vated the already existing conditions resulting in additional.align—
ment differences.

To the researcher's knowledge, no investigator ﬁas studied the
lower extremity alignment of.the athlete as.the athlete progresses
‘through the stages of the shin splint syndrome. No researéher ﬂas yet
studied the aiignment to determine whether or hot‘it remains constant,
or in fact changes as thé.athlete: 1) bégins to work out and is
injury free; 2) continues té work out but becomes afflicted with the
shin splint syndrome; 3) ceases to work out and is alleviated of the
pain of shin splints and, 4) begins to work out and is free of the
ailmenﬁ. Such.researéh is needed to explain the differences between
persons who ha& previous shin -splints and peréons who had current shin
splints.

Therapeutically'speaking, the results of tﬁe analysis of var-
iance and the Duncan's Test seem to suggest £hat if an athlete Qesires
to function free of shin splints, then the lower extremity of that
athlete-shogld be aligned in a specific manner. .Thelétudy suggesté
" that realignmeﬁt of the lower extremity of persons who previously had
shin 5p1iﬁts and persons who.had current shinlsplints so that the

alignments more nearly approximate the alignment of persons who have
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never had shin éplints may be helpful in treatiﬁg shin splints. Such
realignmént has been propgsgd'(lz,lB) and has in some cases been used
to trgat the shin'splint syndrome (22:111). ' However, experimentai
" research and the collection of much moré data are needed before such
treatment could be‘widely accepted.
As indiéated by fhe results of the step-wise regression, a
. pérson who is particularly susceptible tolthe shin splint synd;ome

. "would be a person who had excessive:

| 1. external rotation of the femur with the hip.egtended
| 2. dorsifléxion bf.the ankle with the knee ‘flexed
! : 3. dorsiflexion of the ankle with the knee extéﬁded
i 4. inversionlof £he:sﬁbtalar joinp, and who’, when standing,_
‘ with the subtalar joint in the:static stance ‘position,
hadi
g) aﬁvincreased varum position of thé tibia, and
b) an increased degree of inversion of the calcaneus.
These six factors were suggested by the step-wise regression to be
- predictors oflfhe éhin'splint syndrome, and their relationship to.the.
syndrome may be accounted qu through. the theofies of'pronatioﬁ,-
;traﬁsverse plane abnormali;ies, and sagittal,plane‘abnorﬁalities
' spoken gf:previously;. Aiso,‘the measures of hamstring flexibility'qnd

the position of the tibia with the subtalér-joint neutral perhaps
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should be considered when attgmpting'to predict the sBin sblint syn-"
drome.as'their F-values to enter were nequy significant (§<.05).
~To the author's knowledge, no other studies have determined
predictive factérs‘for thé syndrome. However, attembts have been made
to describe a female.athlete who is experiencing shin splints.. The
six factors determined by the study to be predictors of the syndrome

coincided with the generally accepted descriptive statement that,

‘within the general population, feﬁales tend to have shin splints on

the medial aspect df,the'tibia and tend to walk to the inside of the
foot in a somewhat everted (or pronated) position (5).
Of the ‘fifteen measures taken to describe the 'lower extremity

only six measures were indicated as predictors of the shin splint

syndrome. The other medsures do' not seem to 'significantly contribute

to the predictién and description of a‘shin'splint victim. But, when

. considering the results of the Duncan's Test which compared personé".'

who had never had shin'splints to personé who currently had shin
splints,'ten-oflthe fifteen measures takenAWere'signifi¢antly differ-
ent (p<.05). Thus, the'study seems to present COntradictory.findings;:‘

ten of fifteen mean measures are significanﬁly.different,'but only.six

" of these measures dre suggested as predictive factdrS'of the shin

sblint'Syndﬁome. This  apparent contradicﬁioh:may in part be explained

" by the.concept of the lower extremity being a linked system, i.e., a

system in which any change in one part of the sYstem will bring about
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. cnange in other berts”of tne system. Thus, although ten of the fif-
teen measures were in fact significantly different accoxrding to the
‘Duncan's Test, the ten differences may be ménifested throughout the
aiignment of.the lower extremity, and hence the ten measures may be
" represented withinlthe gix measures fonn§ to be predictive factors of
the shin splint syndrome according to tne-step—wise'regressidn. From
this anelysis it appears thet only six of the fifteen measures are_‘
needed to describe a population of persons who are~prone:tb the shin -
. splint syndrome.

fracticelly speaking then, persons involved with women's ath-
letics and who desire tnat the athletes be able to train and perform
without the hindrance of the shin splint syndrome ' should become aware
of the six factors which describe an athlete who is susceptible to the’
development of the shin splint syndrome. Thus, physicians, athletic
trainers, and coaches should acquaint themselves with the six predic-
tive factors of the shin splint syndrome. Furthermore, these persons
should be aware of each of the ten measures which &iffered betneen‘
persons with shin'splintS'and persons nho never had'shin'splints., If‘~‘
the predictlve factors are noted in an athlete,-the coach, tralner,
ete., may then con51der the other important measures.-

Also, if physicians,:trainers, and eoaches.are’awareiof the
measures which predlspose a woman athlete to 'the shin spllnt syndrome,

then training programs will be des1gned ‘'with these Sp601flc factors in -
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mind; Anyone designiﬁg a cpnditioning ox traininé program for women
would want tq consider thé following sugéestions reiétive to their
athletes,'the shin sblint syndrome, and the training program.

l. . Excessive st;etching of the internél rotators of the hip,
- and excessive strengtﬁening of the external rotators of the hip may
incréase the dégree of external rotation-of the femur when the hip' 
joint is‘eﬁtendéd and should.be avoided.. Although.some degfee of .
eéternai rbtétion is desirable, and in fact neéessary'fof normal ém-
_bﬁlation, excessive incre;seslin exterhal fotatién shogld'be aVoided
gince it seems to be reiated to_the occurrénce-of:shin splihts.

The degree of external rotation of the'feﬁur may be controlled
and/or reduced by strengthening the internél rotatﬁrs of the hip con-
sequéntly stretching the external rotators. As. the interna; rdtatqré
become stronger, they will limit the degree af extérnal.rotatibn poé-
~sible, and so may decrease the possibility of shin splints occuffingi
2. Excessive stretching of the piantarflexors_of thé foot
"and/or excessive strengthening of .the dorsiflexdrs of the fo@t shépld"
be avoided. Such stretching and/or stréﬁgtheniﬁg_of thése muscle
groups méy increase tﬁe_dééree of dorsiflexion atuthe_ank;e_joint,
and, since increa;ing aegrges of dorsiflexion at the ankle joint is
frelated to shin splints,imay increase the .possibility of shin splints
occurring. The-degreeApf,dorsiflexion a£ the ankle ' may be controlled

and/or reduced through sfrengﬁhening-of'the plantarflexbrs and
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stretching of thé dorsiflexors. As the plantarflekorslbecome'stronger'-
they may help control thé deéree of dorsifléxion and consequently may
aecrease the pdssibiii?y of shin splints occurring.

Likewi;e, trainers should consider the'fact.that the brevention
of the shin splint syndrome may be possible b; decreasing: 1) the de-
gree of varum présent at the tipia with the subtalar joiﬁt static; 2)
the degree of inversion preseﬁt at the subtalar joint, and 3) the de-
. gree éf inversion of the calcaneus when the subtalar joint is sta;ic.
Such adjustments iﬁ the aligmment of the ‘lower extremity may- be-ac-
complished through the use of proper footWear, proper sfrapping
tecﬁniqués an@/or thé ﬁse of'orthotics.

Although the aﬁové cbnsiderationé'are'indicated.by,the‘stﬁdy;
further investigation isnrequired beforé.firm, exacting'conclusibns

can be drawn and suggestions made.




Chapter 6
SUMMARY,‘ CONCLUSIONS, RECOMMENDATIONS

Summary -

A study was conducted to investigate the relationshipslbétweén
lower.egtremity alignments and the shin'éﬁlint syndroﬁe in female ath-
" letes. Sélected_measﬁres-deséribing the alignment of the lower ex-
tremifies 6f 32 women ath;e;es were taken. Data recorded were clas;
sified.into five~§roups: Gréup 1 - No shin épliﬁts;-Group 2 - Cufrent
moderate shin spiiﬁts;fGroup 3 = Current severe shin splints; Group 4.
© = Previous shin splints; and Group 5 - Current shin splints. Daté
 ‘were anélyzea‘through the use of an analysis of variance,.a'ancan's
_Teét, an& a step-wise regression.

.The analysis of variance found that. there werensignificant
-'alignment.diffefencéé (p{.OS) between subjects who had no shin splints,
subjgcts who had shin splints éreviously, gnd‘subjects Qho éurrently'

" had shin splints. .

Thé Dgncaﬁ‘§ Test indicated the variables which were signifi—.
cantly différent (ék.OSS'betﬁeen each of the above-menfionéd groups.
Ten of the fiftéen measuresg varied significéntly béﬁween the ﬁo'shin
splint group and the éurxent shin splint group.and'between thé no shin
' splinﬁ gréup and .the previous shin splint group. Eleven of the fif-
teen measures varied signifiéantly between the previous.shin spliﬁt

group and the current shin splint group.
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The-stepfwise regression indicated that six of the fifteen
meésurements taken could be used to predict the occurrence of shin
splints on the medial side of ‘the tibiaf Theselsix factors inblqded'
in descending order of importance: theldeéree of external ;Qtétioﬁﬁof
ﬁhe feﬁur/hip extended, fhe'degree of dorsiflexion at the ankie joinf/
.Knee flexed,lthe degree of inversion at thg subtalar joinf;-tﬁe fron-
'tal plane pésiﬁion éf‘tﬁe”tibia/subtalar joint siatic, the‘degree of‘
dorsiflexion'ét the‘ank;eAjoiﬁt/knee'extended, and the'pqsition of the

‘calcaneus in relationship to the floor/subtalar joint static.

Coﬂclusions

| The study has opened a new door of thought regarding the shin
splintlsyndrome,'its occurrence; and its treatment. . The study"found.
that it was,possible to describe threelspecific populations abcordiné".
- to thé alignment of'the lower extremity as'defined’by fifteen'meas—'
"ures. It also found that certain alignments of the lower extfemity
were sighificantly-related'to the shin splinE syndrome .and henbe it
should be poSéible to éredict the occurrence of the syndrome_ﬁith the
knowiédge of cgrtain.specific measures. The study even suggestéd_thaﬁ
realignment of tﬁe lower e#tremity may. prevent or cure the shin splint

syndrome.
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Recommendations

Further inve;tigation into the relationships between the shiﬂ
splint syﬁdrome'and the alignment of the lower extremity is‘p@eded
before the sports world can accept and begin to use the tﬁeopieé»pro—
posed'in tﬁe study. Suggestions for furthér investigation include:

1. ﬁhe coﬁduction of  studies which explore the relétionship of
thg aliénmeﬁt of the lowe; extremity of male athletes and the occur-
renée of the.shiﬁ splint ;yndrome.

2. the conduction of studies which explore the relationsbip of
lower éxtremity alignment and the occurrénce'of the shin splint syn-
drome on the ' lateral -aspect of the tibia for boﬁh male and fémale
athletes.

3. the'conductionyéf studies which would eﬁplore'the rélaﬁion—
ship between lower leé alignment, occurrence of the shin splint syn-
drome, and participation in specific sports, or specific types of
ééorts activities.

4, _the.conduction of we;l controlled experimental studies to
determine the effécts of ;hg use of realignment of the.lowér extremity
as a method_fo.treat-or p;event.the shin splint syndromg;

5. the.conduction of a more thorough study of the ‘torsional .
pathologiés of fhe-hip, and their relatio#;hips to thé shin épiinﬁ

syndrome.
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APPENDIX B

SUBJECT SELECTION INTERVIEW

Name Height
Phone Weight
Occupation Curriculum Year
Age Sex Race
Do you run/jog on a regular basis?
if so: How far
Type of surface
Brand of shoe
How long have you been doing this?
Other activities engaged in presently?
Past activities:
Were you an athlete previously? Yes No
if so: What sports ? Basketball
Track/Field
Volleyball
Others
Have you been under serious workout procedures other than in a
situation as above? Yes No
if so: When
Type of activity
Shin Splints:
Have you EVER experienced shin splints? Yes No
if so: When if presently: Diagnosed by trainer Yes
What activity were you doing at the time?
Where did the pain become noticeable?
Which leg(s) was affected? Right Left Both
Other injuries: Sprained ankles Right Left Both
Knee injuries Right Left Both
Others:
Subjected selected: __ Yes No
Legs Measurable: ] Right Left Both
Group assigned: 1 - Has never experienced shin splints, but has

been active.

2 - Previocusly experienced shin splints, but is

not afflicted with them now.

3 - Is presently afflicted with shin splints as
diagnosed by trainer Chuck Karnop (Montana

State University)
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