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As women have become moreinvolved as participantsin sport and recreational
activitiesthere has been an unfortunateincreaseint he frequency of injury to thelower
extremity. Often, theseinjuriesoccur at theknee (Clarke & Buckley, 1980; Clement,
Taunton, Smart & McNicol, 1982; Hunter 1984).

Themogteffectiveangleof pull for thequadriceps muscles(g-angle)is10degrees
vagus (Pevsner, Johnson & Blazina, 1979). Women typicdly tend to have gregter g-
anglesthan men (Schuster, 1978). with an averagefor womenof 17 degreesand for men
of 14 degrees (Anglietti, Insall & Cerulli, 1983; Percy & Strother, 1985). Some
investigatorsami butethesedifferencestothefact that womenanatomically haveawider
pelvis (Schuster, 1978: Hunter, 1984). Other researchersindicated that pelvic differ-
encesdid not account for greater g-angles(Horton & Hall, 1989; Atwater, 1990).

Excessiveg-angleis an anatomical factor that may predispose theindividua to
lower extremity injury (James, Bates& Ostemig, 1978; Jernick & Heifitz, 1979; Beck
& Wildermuth, 1985; Brody, 1980). Itisgeneraly agreed that q-angles of 15-20 degrees
areexcessve(Davies& Larson, 1978; Anglietti etd., 1983). Overuseinjuriesrelated
to excessive g-angle are chondromaaciadf the patellaand latera subluxation of the
patella(Anglietti et al., 1983: Horton & Hall, 1990). However, Fox (1975) stated that
g-angleitsalf isnotthe solecauseof injury.

Q-angleismeasured astheacuteangleformed by alinefrom theanterior superior
iliac spine(ASIS) of thepelvisand thecenter of the patella, and thelineformed by the
center of thepatellaand thetibial tubercle(Insall, Falvo & Wise, 1976). Q-angleshave
traditionally been measured statically. Thepurposeof thisstudy wastomeasureg-angle
both statically and dynamically during walking to determine the rel ati onshi pbetween
the static and dynamic measures.

METHODOL OGY
Ten healthy women, ages 19-35, volunteered for thestudy. Beforeparticipation,
each subject gaveconsent in accordancewith University policy. Themean massfor the
samplewas61.45 kg (SD = 6.65). All subjectsreported no previous history of lower
extremity injury.
Datawerecollectedduringasingl onof approximately 20 minutes. I nitially,
onecentimeterreferencemarkerswere placed on each subject to facilitatedigitizingthe
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videoimage. Markerswereplacedon the ASIS, center of the patellaand tibial tubercle
of the right leg when the each subject was standing. These markers were used to
determine g-angles in walking in the frontal plane. Anthropometric data measured
consisted of hipwidth and leg length. Hip width was measured with calipersfrom one
ASIS o theother. Leg length was measured from the greater trochanter to the floor.
Beforedata collection. each subject was familiarized with the equipment and testing
environment. A warm up period was provided to alow the subject to get usad to the
walking pace. Treadmill speed wascalibratedand set toa 1.5 m/s pace (3.35 mph). All
subjectswere barefoot during the testing.

OnePanasonic AG450 video camerawaspositioned8 min front of the treadmill
tofilm each subject. Thecameragpead was30 Hz withashutter of 1/1000. Toincrease
imagesi ze thesubject wasfilmed only from the waist down. Fiveconsecutivefootfalls
of theright leg werefilmed for each subject The treadmill wasthen shut off and static
g-angles were filmed. Each subject was recorded in their chosen stance and in a
calibrated stance as per Clarke, Frederick and Hamill (1983). The calibrated stance
consisted of the heels4 cm apart and feet abducted 7 degrees.

The X-Y coordinatepointsof the ASIS, center of the patellaand tibial tubercle
were digitized and angles were generated using the PEAK Performance Technology
Motion Measurement System.  Digitizing began 10 fields prior to foot strike and
terminated Sfieldsafter toe off. All raw dat a pointsweresmoothed with adigital filter
at a6 Hz cutoff. Dynamic g-anglewasaveraged over the5trids for each subject at foot
strike and midstance.

RESULTS AND DISCUSSION

Tablel presentsthesample means. standard devi ationsand rangesfor leg length,
hip width. static g-angle wilh a chosen stance (SQ CHOSEN), static g-angle wilh a
calibrated stance (SQ CAL), dynamic g-angleat foot strike (DQ FS) and dynamic g-
angleat midstance (DQ MS).

Table 1 Descriptive Statisticsfor the Sample

Mean (SD) Range
Leg length (c) 85.72 (351) 81.91- 9112
Hip width (cm) 286 (2.15) 2286 - 29.85
SQ CHOSEN (degrees)  16.63 (6.07) 3.90- 2580
SQ CAL (degrees) 1457 (8.06) 3.70- 3230
DQ FS (degrees) 1364 (4.01) 6.46 - 19.06

DQ MS (degrees) 14.07 (3.84) 886 - 19.62




Pearson product moment correlations () were caculaied between the variables
(see Table2). A moderatereationship(z = .65) wasfound between SQ CHOSENand
SQCAL. Littlerdationship(r=.27 and=.26) wasfound between ot h static neasur es
(SQ CHOSEN and SQ CAL) and dynamic g-angle at foot strike (DQ FS). Little
relationship (r = .42 and ¢ = .22) was a0 found between hoth static g-angles (SQ
CHOSEN and SQ CAL) and dynamic g-angled midstance (DQ MS). Theseresults
indicate that there may be problemswith static measurements. Static measurements
showed little relationship to dynamic measurementsin thisstudy. Thisagreeswith the
Woodall and Wesh (1990) statement that g-angles vary during movementand & rest
They cautioned that normal stati ¢ g-angles may becomepathol ogi cal during movement.
However, the present investigationsuggests that greater g-angles were found in static
and lesserindynamic. Thetwodynamicg-anglemeasures(DQFSandDQ MS) showed
ahighcorrdationof g=.84. Hipwidthshowed littlere ationshiptoall g-anglemeasures
both static and dynamic. This agrees with the statements made by Horton and Hall
(1989) and Atwater (1990) that hip width was not related to g-angle. Leg length was
more highly correlated with the g-angle variablesthan was hip width.

Table 2 Correlation Matrix for the Sample

LegLength Hipwidth SQCHOSEN SQCAL DQFS DQMS

Leglength 100
Hip width 0.18 100

SQCHOSEN 054 0.15 1.00

SQCAL 045 -012 0.65 1.00

DQ FS 049 0.25 027 026 100

DQ MS 041 0.39 0.42 o2 0.84 1.00

CONCLUSIONS

Theresultsof thisstudy indicatethat there may be problemswith static measure-
ments. Static g-anglemeasurementsin thisstudy showed little rel ationshipto dynamic
(-angle measurements.

Little relationship was found between hip width and al g-angle variables.
However, leglength showed adightly better rel ationshipto static and dynamicg-angle
measurements.
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