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Hip Joint Torques During the Golf Swing
of Young and Senior Healthy Males

olf has become a universally popular sport in today’s society.

have suggested that limited hip motion

According to the National Golf Foundation, approximately ™3 “"‘,“'"_’“"‘I"’_“’fd""hl‘“"“""‘"’
28.6 million individuals above the age of 6 play golf® People of ok P‘"_‘""Iz b’::‘h, tada Tbeﬂ
. all ages engage inllhvsporL I.mt .;‘)afnic'ilutinn inolder persons B mdtieol Gonmis e hip war-
growing at a faster rate, with nearly 6 million golfers over the ageof 50.°  rant investigation, as this joint serves asa
transitional link between the lumbar spine
Return to golf is often the primary goal ~ regarding return to golf is based on per-  and lower extremity during the golf swing.
of seniors who have undergone a wtal  sonal experience, The goll swing is a complex motion
joint replacement. Ninety-nine percentofl ~ Although golf is not considered a high-  requiring large range of motion of the
orthopaedic surgeons who perform lower  impact sport, injuries to the musculoskel-  trunk, hips, and shoulders. Like baseball,
extremity total joint replacements donot  etal system do occur. Low back pain isthe  the setup for the golf swing requires the
restrict return to golf for their patients most common complaint of both profes-  body to be aligned perpendicular to the
with a total hip replacement.” However, ~ sional and amateur golfers, whereas knee  target, with the lead leg closest to the
because estimates of hip loading during  injuries comprise 6% of reported golf in-  target and the trail leg farthest from the
the golf swing have not been reported in juries. Hip injuries during golf have not target. It is likely that large hip torques
the literature, clinical decision making been reported. Previous i gati are required secondary to each hip's rapid
————————————————————————————— acceleration and deceleration through in-
«STUDY DESIGN: Descriptive, aboratory study.  lead limbs. Two-way analyses of covaniance (group ::ul a:;lm " un(47"35 “
5 ) by eg) withclubvhead velocity 2 2 covariate, Sop/ok the Bickswiti) )
OBJECTIVES: o compare the 3-Dhip torques The majority of sports biomechanics
during 2 @I swing bebween young and senior were usad to compare peak hip torgues between
and imbs. research has been performed on a sam-
healthy male amateur golfers. The secondary o ¢ " isting of
pupose s o ampar e 30 Npion HNQes & RESULTS: Toimb g el torfore. | P CF ConVenience consisting of youn,
betwe the trail kg and!lead leg et ol ot e = healthy males. Numerous studies have
+ BACKGROUND: Th e . nd gyasier in the shown that strength and muscle mass are
fom the hip musculsture s an imporantaspect o o eg verss theead g Tower in oider adults."** Importantly, not
the g sving. ol avery popuda Y304, 0oy g0 When st for cubesd only is muscle strength limited, but pow-
estimatesof hip torques dur g the it swnghave s el er also declines, especially during lower
ot been reported ey oy My s e ity multijoint Good-
# METHODS: Twentyheay male mlers were & co oy withthe ceptioncfthetmibimp | P21 et al” eported aloss of eg strength
divided into a young group (mean + SO age, 251 hip extemal rotato forque. The agest hip braue of approximately 3.4% per year in men,
= 31 years) and asenior group (age, %69 =47 (00 e torque. J Or D d strength and muscle mass may
years). Al abjects compleed I0gof SRS USNE ) ot s Ther 2013.4309}6604665 Exd | be related to decreased potential to gen-
el prsna rvec Amoton captue sysem and gy, 13 410 20 rpt 2013417 erate hip torques during the golf swing,
o e — 4 KEYWORDS: biomechanics, gol lower The results of previous studies are
0 calculaie 3:0 i i toqesolthetraland  extemiy inconclusive regarding kinematic differ-
i ences in the limbs during the golf swing.
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PArRTICIPANT DEMOGRAPHICS FOR THE 2 GROUPS*

TABLE 1 ‘

Group Age,y Body Mass Index, kg/m?  Handicap  Peak Club-Head Velocity, mA!
Young 251 + 31 245+34 1 +67 419 + 45(387 451)
Senior 569 + 47 27+23 9+37 40 + 35 (375, 425)

*Values are mean = SD.

“Values in parentheses are 95% confidence interval.

TABLE 2 InTERNAL PEAK H1p TorRQuUES*
Peak Hip Torque Young (n = 10)¢ Senior (n =10)! Combined (n = 20)
Trail-leg extensor 106 = 249 (976,1237) 1022 + 123 (89, 11.53) 1064 + 196
Lead-eg extensor 532 + 1.52 (4.46,6.20) 523 +1.05(4.36,610) 5.28 +127
Trail-leg flexor 6.61 =213 (543 779) 652 =133(5.34, 770) 656 =173
L ead-eg flexor 6.55 +121(543, 767) 674 + 205 (562, 786) 664 =164
Trail-leg adductor 555 + 2.02(4.33, 6.75) 4.35 +161(314, 5.57) 495 +1.83
Leadeg adductor 218 + 145 (1.42,2.93) 165 + 068(090, 2.41) 191 +114
Trail-leg abductor 544 =13(464, 6.25) 593 + 111(5.13, 674) 569 =11
LeadHeg abductor 6.85 +173(5.38 8.33) 575+ 262 (427 722) 630 =223
Trail-leg internal rotator 282 = 157(204,3.60) 258 = 0.585(1.80,3.37) 21*11B
Leaddeg intemalrotator ~ 3.41 = 107 (275, 4.08) 301 = 092(2.35,367) 321 +099
Trai-legedenal rotator 271 =0.84(2.19,324F 205 + 074(153, 258) 238 + 084
Leaddeg eernal rotator 168 =053 (140,197¢ 117 = 0.30 (0.89, 146) 143 =049

*Values are mean + SD percent body weight times height.

“Values in parentheses are 95% confidence interval.

“When averaged across limbs, peak external rotator torgiee was greater in the young group compared

‘to the senior group.

$When averaged across groups, the peak external rotator torque was greater in the trail limb compared

to the lead limb.
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FIGURE 2. Ensemble averages of 3-D hip torque curves of (A) trail-imb hip sagittal plane moments, (B) frontal plane moments, (C) transverse plane moments, (D) lead-limb
hip sagittal plane moments, (E) frontal plane moments, (F) transverse plane moments of bath the young and senior groups. The young group (n = 10) is depicted by the black
line and the senior group (n= 10) is depicted by the blue line. The shaded areas are the group standard deviations. The first vertical line marks the beginning of the downswing
and the second vertical line marks ball contact. Abbreviation: % BW-Ht, percent body weight times height.

TABLE 3

CorRELATIONS BETWEEN CLuB-HEAD
VELocITY (M/S) AND PEAk Hip TORQUES

Hip Torque Pearson r P Value Pearson r P Value
Internal rotator 0.64 002 0.65 002
External rotator (.60 005 001 958
Flexor 0.56 01 0.49 029
Extensor 0.46 042 0.59 006
Abductor 0.09 J12 0.30 192
Adductor 0.56 01 0.39 089
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