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CRITICALLY APPRAISED TOPIC

A Critically Appraised Topic on the Tuck Jump Assessment:
Does the Tuck Jump Assessment Demonstrate Interrater
and Intrarater Reliability in Healthy Individuals?

Marissa L. Mason, Marissa N. Clemons, Kaylyn B. LaBarre, Nicole R. Szymczak, and Nicole J. Chimera

Clinical Scenario: Lower-extremity injuries in the United States costs millions of dollars each year. Athletes should be screened for
neuromuscular deficits and trained to correct them. The tuck jump assessment (TJA) is a plyometric tool that can be used with
athletes. Clinical Question: Does the TJA demonstrate both interrater and intrarater reliability in healthy individuals? Summary of
Key Findings: Four of the 5 articles included in this critically appraised topic showed good to excellent reliability; however, caution
should be taken in interpreting these results. Although composite scores of the TJA were found to be reliable, individual flaws do
not demonstrate reliability on their own, with the exception of knee valgus at landing. Aspects of the TJA itself, including rater
training, scoring system, playback speed, volume, and number of views allotted, need to be standardized before the reliability of this
clinical assessment can be further researched. Clinical Bottom Line: The TJA has shown varying levels of reliability, from poor to
excellent, for both interrater and intrarater reliability, given current research. Strength of Recommendation: According to the
Centre for Evidence Based Medicine levels of evidence, there is level 2b evidence for research into the reliability of the TJA. This
evidence has been demonstrated in elite, adolescent, and college-level athletics in the United Kingdom, Spain, and the United
States. The recommendation of level 2b was chosen because these studies utilized cohort design for interrater and intrarater

reliability across populations. An overall grade of B was recommended because there were consistent level 2 studies.

Keywords: rehabilitation, sport management, sports physiotherapist, tuck jump assessment, testing and measurement

Clinical Scenario

Lower-extremity (LE) injuries are common in the athletic popula-
tion, especially injuries to the anterior cruciate ligament (ACL).!
These injuries can be career ending for athletes and result in costs in
the United States of approximately 1 billion dollars annually.> The
large number of LE injuries and ACL injuries in particular may be
able to be reduced with proper screening, which could reduce costs
to the US health care system.> Currently, plyometric screening tests
include the landing error scoring system,® the drop jump video
screening test,* and the tuck jump assessment (TJA).>~7 The TJA is a
clinician-friendly tool that requires minimal equipment, is time
efficient (it only takes 10 s to administer), and evaluates jumping
performance for 10 flaws. Two-dimensional video (frontal and
sagittal) is taken of an individual performing repeated tuck jumps
for 10 seconds, and the rater watches the videos to retrospectively
score the TJA for the presence or absence of each flaw. If a flaw is
present one or more times, a score of 1 is given, and if a flaw is absent
during the 10 seconds, a score of 0 is given. An athlete may earn a
score between 0 and 10; a score of 10 represents the poorest
neuromuscular performance, with all flaws present, and a score of
0 represents the best performance, with no flaws present.>~’

Focused Clinical Question

Does the TJA demonstrate both interrater and intrarater reliability
in healthy individuals?

Mason, Clemons, LaBarre, and Szymczak were physical therapy students at Daemen
College, Amherst, NY at the time of the research. Chimera is with the Department of
Kinesiology, Brock University, St. Catharines, ON, Canada. Chimera (nchimera@
brocku.ca) is corresponding author.

Summary of Search, Best Evidence
Appraised, and Key Findings:

* Five cohort studies®~!? were found in the literature review that
met the inclusion criteria for this critically appraised topic.

* Three studies®'° involved participants who were healthy, college-
aged athletes, and 2 studies'!"'? involved healthy youth athletes.

e Two of the studies®!? provided a full description of the raters.
Dudley et al® included 5 raters: a physical therapist with a
Doctor of Physical Therapy and 4 years of clinical experience, a
certified strength and conditioning coach with 7 years of clinical
experience, a certified athletic trainer with 17 years of clinical
experience, a third-year Doctor of Physical Therapy student,
and a first-year Doctor of Physical Therapy student. Mayhew
et al'® included 4 raters: 2 physical therapists with 10 and
11 years of experience, respectively, and 2 strength and condi-
tioning coaches with 1 and 11 years of experience, respectively.
Another study stated that the raters were certified strength and
conditioning coaches with more than 5 years of experience
each.'? In addition, 2 of the studies did not mention any
education of the raters or related clinical experience.!!

* Interrater reliability was determined in 4 of the studies,3'%-12
and intrarater reliability was also determined in 4 studies.?%:11:12

Clinical Bottom Line

There is insufficient evidence to determine the reliability of the TJA
in healthy individuals. According to Centre for Evidence Based
Medicine levels of evidence, there is level 2b evidence for research
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into the reliability of the TJA. This evidence has been demonstrated
in elite, adolescent, and college-level athletics in the United
Kingdom, Spain, and the United States.

Search Strategy

Terms Used to Guide Search Strategy
* Patient/Client group: healthy subjects OR athletes OR colle-
giate athletes
¢ Intervention: tuck jump assessment OR TJA
* Comparison: no comparison
e QOutcomes: reliability OR interrater reliability OR intrarater
reliability OR like term

Sources of Evidence Searched

e PubMed

« MEDLINE
CINAHL
SPORTDiscus

Inclusion and Exclusion Criteria

Inclusion Criteria

* Studies with healthy participants

* English language studies published from May 2012 to
October 2018

* Oxford Centre for Evidence-Based Medicine rating of 2b or
higher

* Articles that have been peer reviewed
Exclusion Criteria

e Studies that did not evaluate interrater and/or intrarater
reliability

Results of Search

Five relevant studies were found and are presented in Table 1.
Interrater reliability was determined in 4 of the studies,®'%!2 and
intrarater reliability was also determined in 4 of the studies.?%-11-12

Best Evidence

The 5 studies chosen for this critically appraised topic were
identified as the best match when considering the inclusion and
exclusion criteria. These 5 studies investigated interrater and
intrarater reliability (Table 2).

Table 1 Summary of Study Designs of Articles

Level of

evidence Study design Reference

2b Cohort study Herrington et al®

2b Cohort study Dudley et al’

2b Cohort study Mayhew et al'®

2b Cohort study Read et al'!

2b Cohort study Fort-Vanmeerhaeghe et al'?

Implications for Practice, Education, and
Future Research

Musculoskeletal conditions were ranked as the third-highest
expenditure in health care spending in 2013, accounting for
190 billion health care dollars spent that year.'3 A large portion
of musculoskeletal care involves treatment of LE injuries. Of all
sports-related injuries, 66% are LE injury injuries, with knee
injuries being most common.'* A study conducted by Herzog
et al!> found that between 2005 and 2013 the immediate cost for
229,446 ACL surgeries was over 2 billion dollars. This statistic
does not account for the rehabilitation process following the
surgery. ACL injuries can be career-ending injuries for many
athletes. Therefore, athletes’ risk for LE injury should be
recognized, treated, and prevented via clinical assessment tools
and strength and endurance training programs. This will not only
prevent devastating consequences to athletic careers but also
assist in reducing health care costs in our nation.

To reduce the risk of career-ending ACL injuries, several
plyometric screening tools been developed, including the landing
error scoring system,> the drop jump video screening test,* and the
TJA.>7 Tools like the landing error scoring system and the drop
jump video screening are more time consuming than the TJA,
which only takes 10 seconds to conduct. The TJA has been deemed
clinician friendly by researchers of the tool because it requires
minimal equipment.®-!>

The TJA starts with camera set up in both the frontal and
sagittal planes.” Two pieces of tape on the ground, 35 cm apart,
indicate the starting and finishing point for the athlete’s feet. Myers
et al” described that the athlete should jump straight up and at the
highest point of the jump bring the knees as high as possible. The
jumper should land with the same foot placement after each jump
and land softly each time. The effort of the athlete should not
decline prior to the completion of the 10 seconds. The instructions
to raters differ between studies. However, all 5 raters in the study by
Dudley et al® received the same instructions, videos, and original
Myer et al” article that describes the scoring. The raters in the study
by Dudley et al® were allowed to watch the videos as many times as
necessary. The raters scored each video independently, with no
discussion allowed.

Scoring of the TJA is quick but not necessarily simple, with
10 flaws to score. The 10 flaws include LE valgus at landing,
thighs not reaching parallel, thighs not equal side to side, foot
placement not shoulder width apart, foot placement not parallel
(front to back), foot contact timing not equal, excessive landing
contact noise, pause between jumps, technique declines prior to
10 seconds, and does not land in the same foot placement.>~7 The
different flaws must be viewed from either the frontal or sagittal
plane and with the volume on. It can be difficult to discern
whether a flaw is present or not, especially when rating videos
at full speed. Because of the difficulty of scoring a flaw, scorers
are likely to slow down the video replay speed in order to view the
flaws unless given specific instructions not to. To maintain
consistency between scoring attempts, there is a need for stan-
dardization of video playback speed because some flaws may be
better viewed—and, therefore, better scored—at different speeds.
There is also a need for standardization for the video volume
because one of the flaws is excessive contact noise. Currently,
there is no recommendation on the video playback speed or
volume used when viewing the videos.

Two different scoring systems exist for the TJA, the original
version and the modified version.>-7-12 The original scoring system

JSR Vol. 29, No. 4, 2020

Unauthenticated | Downloaded 02/16/21 04:31 PM UTC



(ponuyuod)

“JOYR] M |
PRI00SAI PUE 0IPIA ) POMITAI SIJET
qyJ, ‘peads yoeqAerd parreyerd oy)
e POpaau St SowT) AUBW SB SOOPIA
AU} Yorem O} POIONISUT AIIM SIAJRI Y],
“Kmfur TV jo pooyr[ayi patedrad
0} paje[ar uonounysAp jo AJroaes
JN0qE UOTIBULIOJUT 9ATIOR[qO QIO 9ATS
0y syuedronted apeid 0y (g—() 9reos
SULI00S POYIPOW B Pasn SIJeI :SIANeY
‘9 suoydt 1o/pue ¢ pedl Jo 9s(])
‘souerd [enrSes pue [eIuOI} Ay Yloq
ur juedronied woiy w ¢ :dmes vrowe)
uono9|

-]09 ©JEp IOJ SPU0dAS ()] JO punol |
‘eJep JO UOIOI[[0D 210Jq S[eLT) 7 UBY)
Qrow ou :paurtoyrad sdwnf Jo roqunN
Suryojoms orwreukp

pue ySuans urpnjour dn-urem
Ie[NOSNWOINAU UTW-()] :dn-wirep
‘ede ypim 1opnoys

100 J10Y) 1M Juowraoe]d J00J oures
ay) Yy puey o3 dwepe pue jysroy diy
0] SeaUY JI[ 0} pajonnsur arom Aoy,
'$9[3uBIORT IS[[RWS 4 JO JUNSISUOD
I0Of oY) U0 9[3ur)daI € JO S[ppIw
Q) ur 199 1oy 2oe[d 0) pajonns

-ur a1om sjuedronred ‘Sunsey oy Joud
M 1 sampadold Funsay yym pazirer
-[ruey oxom syuedronied :sjuedonred

"yoea oudtradxe

JO K G uey) AI10W YIIM SAYOROD DS Py
-1}190 QIOM SIOJRI dY) JO Ylog SIdey
‘Sunse)

JO Qwm Ay} Je SeLN(ur 9Jnde IO ASNIIA0
pey A3y} JI PIPN[OX 2IIM SAIYPY
"SO[RWId) [ PUB SO[BW 7 ‘Sojo[ye
[1eQAS[[0A YINOA I3 7 :siuedionied

Apms 11040

"papraoid wry Jnoge UoTRULIOJUT

Aue ST 10U SI IoJel J[3UIS 9} oYM PayNuapI 10U SI I
‘SpunoIgoeq puL S[ENUIPAID SIOYINE o) INOQE USAIS
SI uoneuLIojul YSnoyiy "9[onte ay) ur papraoid jou
Q10M SOIPIA A} SuImara uaym djeridordde sem poads
yoeqAeld jeym o) Se I9JRI ) O} USAIS SUONINISU]
P L Aq pajeredos 210m JeY) SUOISEOIO T UO SOIPIA
AU} PAI0dS IA)BI Y ‘TUIMIIA [BNIUI A} 1YY :SINeY
‘pore axmdeo

Ay JO I91URd Ay} wody ‘A[eAndadsar ‘w ¢ pue (00 Jo
s)yS1oy Je souerd feniSes pue [ejuoi oy} ur pauonisod
SeIaWed 09pIA uonIuyap-ysiy ¢ Sursn zH (¢ Jo paads
® Je parmded sem 09pIA [euoIsudwIp-g :dnjos eroure))
SPu0das () jo punoi | :pautiopred sdwnf jo roqunN
dn-urem pazipiepuels ut-()] :dn-urepy
syuedronred ayy £q pajordwod Suryojans jo

ad£) oy uo puedxa jou pIp sIoYINE AT, "SWT) J9LIUOD
PUNOIZ SZIWITUTUI O PAINISUI OS[e 21om sjuedionred
‘dwn( 119y ue3oq A9y a1oym puej 0} pue ade) Jo 9oard
® U0 109J 1oy} 2oe[d 0] pajonnsul 21om A3y} ‘WOOoI
Sunsa) oy paryue syuedronred oy 20uQ 'sAYdIANS
orwreuAp jo dn-urem urwi-(y | & ur pajedoned s309(qns
‘¢ pue g suorsses ur soueuriojred Sunsa) o) Joug
‘uoneLeA o2[qns-ury)im uo siseydwa yrm Jouruex
9[3urs ® Aq pazAeue Aoanoadsonar orom pue
SUOISSS PIIY) PUB PUOIIS ) UT PAJOI[[0D JIIM SOIPIA
'S0} AU} PIM PIZIIRI[TUIR) d1oMm $103(qns ‘T

UOIS$as JuLIN(] "SUOHIPUOD dwies Y} Japun ‘yrede ym |
‘SUOISSAS ¢ papuane A[[e1o) syuedionred :sjuedonred

“Joyel oy Jo dousuadxe Jo Fururen

oy) Surpredar sioyine oy Aq papraoid uondriosop
ou Sem I9Y) JNq ‘SOIPIA ) PAIOIS OYM IdJel
9[3uIs ® Sem 9IoU) Je) PAUONUAW SIOYINY :SIANEY
‘suonnadwos pue Sururen

100008 UI 9ATIOR pue Ayeay orom sjuedronied [y
JyStom pue ‘WySoy Sumpis pue Juipue)s ‘YuIq Jo Aep
‘10pua3 SIY U0 paseq AHJ UYoeal P[nom [enplArpur
ue uaym Jo1paid 0} SIOUOILISAT PIMO[[e YOIYM ‘On[eA
10sjj0 Ajunjew S[enpIAIpul SUISN PAUIULISOP SeM
AHd | AHd-21d are £ayy ueyy AHdJ-1sod pue uunp
mous.m:. 0 9[qndadsns aI0W AIe SAII[YIL JBY) papn[d
-U0d U93q sey 1 asnedsaq ‘unds yImoIs Juedssjope
JO owny Y} St UMouy os[e ‘AHJ .SeIe[yie o[ew Y} uo
paseq a1om sSurdnoi3 oy, ‘A 97| Jo oFe oFeroae ue
ynm sorewr AHJ-1s0d Gz pue £ ¢6°11 Jo 95e a3eioae
ue ym sarew (AHJ) £1oofea ysoy yead-oxd ¢g
:sdnoi3 g ojur J1ids o10m oym s1oAe[d 10000 orewr
A2 OS Jo [e10) & papnpoutl sjuedonied :sjuedionred

Apms 11040

*SI9)el
10730 wotj Apuspuadapur pauruiIolep
9q 0] 2IoM $3I09S puk ‘IuLIods o3 Joud
SOUIT) ¢ UeY) 2IOUW OU 0IPIA [OBD MITA
0] PAONISUI AIM SIdJRI Y], :SINeY
‘papraoxd

jou eIowed Jo paads pue sodwnf woiy
douesiq “ouerd [ejuoIy oy UT IO
pue aued eniSes ay) uI UO ‘SeISWED
uonruyap y3iy g :dn-jos eiowe)
Spu023s (] Jo

punoi | :pauttojred sdwn( jo roquinN
‘pay1oads jou :dn-urrepy

‘dwn( £10A9 19)5¢ uonisod

]S A 0] wingax pue sdiy 1oy

M [9AJ] 9q 0 SAOUY JIY) IYI[ 0) P[0}
Aram Aayg, s 0] I0j 103je ySiy yrm
dwn( yon oty wniojrad pue ode; oy uo
J00J | YIIM PUBIS 0] AI9M SUONONNSUT
A, "UOTENSUOWAP B UIAIS 1om
pue Y[I 9y} UO pajonnsul A[[eqioA
arom syuedronred ayJ, :sjuedonreg

‘s10herd

[1eq1003 Im doudadxa Jo £ | pey
DS Puodes oy} ‘A[[eury "V S Uowom
Ay Yim ousLadxa Jo A § pue ousLx
-odxa Jo A 11 Jo [e101 B pey DS IsIY
UL VA o yia £ ¢ Surpnjout ‘eouoLs
-odxa eorurd jo A 11 jo [e10} & pey
7 1d reousnadxa [eorurpd jo £ 0] pue
VA s.uswom ) s doudtedxa Jo
K G peq 1d 381y oy, "1d pue seyoeod
DS Jo ojduwes 00ULIUOAUOD € dToM
V[ oY) PAI0JS oYM SIJeT Y, :SIaey
K ($%°€) LT0T Jo o3¢ ueow

® pey pue AYI[eay] 2I0M SI[BWIDJ IS,
‘Apms oy ur pajedronred siokerd
[[eq100] drewd) AR (09 :syuedionred

Apmys 10y0D

“Kyiqerjar

IojeIenul Sem 9Iay) JI SUIULIAJOP

01 urese SO9PIA Ay} PaIods G pue

T ‘1 s1oyer ‘19e] owl | Ajewnrxoiddy
'spaads JUAIRJJIP 1B SOIPIA A Yorem
0] pageInodUd AI9M PUB SMBY ()]

AU} UO WY PAIOJS PUB SOIPIA ()
oY) payorem s1orel o ‘ANiqe

-1[1 I9JRLIdIUI QUIULIARP O, "saued
[eniSes pue [eJuolj 9yl Y1oq JO MIIA
B (Im s09pIA Juedonted () pue ‘a109s
01 09p1A 2onoeId | ULAIS ‘Y[, oyl
Jo Suuoos pue uondidsap ay) puels
-1opun 0} [e 30 AN Jo Adoo e pear
0) PAONISUT IIM SIARI G A, :SIeY
“BIOUIED

Jo paads 10 sodwin( woiy sdourISIp
Surpresar papraoid s[reiop oN -oueld
[enides ay) ur 1o pue due[d [eluoxy
o) ur duo ‘serowred g :dmoes erowre)
Spu0d3s (] Jo

punoi | :paurrorod sdun( Jo roquinN
papraoid jou :dn-urrep

dwmn( jxou oy SuruuiSeq A[arerp
-QUIWI UY) pue ul paje)s Ay jods
qures Jyy ur Sulpue| ‘Uoye Y3y PIm
s 0] 10J A[snonunuod dwnf 0} pajonns
-ut sem juedronred yoeyq "vrI oyl jo
[000301d pue asodind ayy uo pajonns
-ur a1om syuedronted (f :sjuedronreq

Juapns 14 Ieak

-1SIg & pue quapnis L4 Jedk-pmy)
® ‘ooudnadxa [eorurd Jo £ L] yim
Joure} one[yie ue ‘9oudradxa [esturd
Jo K £ yim yorod DS e ‘douarradxa
[eorur(d jo £ 4 yam isideroy feorsAyd e
Surpnjour ‘s19jer ¢ o1om I, :sIorey
‘Sururen dwn( yom

Joud Aue aaey jou pip syuedronted oy
9y, "dwn( yom ayy ur poredronred
UowoM /7 pue uow ¢ Surpnjour
(p1o £ $g—81 pade) sjuedonred o1y
-Amfur pue Ayeay o syuedonreq

Apms 11040

“Kiiqerfor

JIojerenul JoJ SSIsse 0 Joje[ oul | urede
soopIA o) peydem Koy, “Ayiqerfoer
I0JRLIUI QUIULINAP 0) SMef () Y}
10§ Suryojem ‘paads reurrou Je sown ¢
OJPIA OB Paydlem sIder ) ‘Ajiqe
-T[I I9JBIIONUT QUIULIONP OJ, :SIojey]
‘papiaoid jou

sem poads eIOWRD) "SME] [[B MIIA O)
soued [eniSes pue [ejuoiy Y} yjoq ur
juedronred oy) woiy Aeme w g paoerd
oM serowred oopia g :dmos erowe)
Spuodas ()] Jo

puno1 [ :pautoyrad sdwn( jo requny
pap1aoid jou :dn-wrepy

*JJoaye) se jods awes ay) ur Jurpue|
pue [o[fered 0) seouy Sunyr pepniour
syuedronaed ay) 03 suononysur

YL "V(I 9y} JO UOTJEenSUOWap & pue
SUOTIONISUI UALS IoM ‘SI[eWd) G pue

sorew ¢ ‘syuedronred o :sjuedonie — UONUIAINUL

‘sIojel oy jo Sururen 1o

douanradxa ay) SurpreSar sioyine ayy
Aq pop1aoid uonduosep ou sem 1Y,
'S9100S ) PIZA[euE OYMm ‘Iojel pIy) B
)M SOOPTA Q) PAIOJS SIOJRl 7 1SIoey]
'VIL °Wp uo

suononNsur UdAI3 arom sjuedronred
YL 'plo & 1Z-81 pade ‘sefewo) ¢
pue sofew ¢ Surpnjour syuedroned
aanoe AqrearsAyd o1 :syuedonreq

Apmys 100D

syuedronreq
ugisog

z11e 19 aybaeyisswuep-Ho4

(1e 10 peay

ole 1@ mayhep

le 1@ Aaipng

gl® 19 uojbunisy sy

S9IpniS papnjduj jo sdlsuseIey] ¢ dqel

505

Unauthenticated | Downloaded 02/16/21 04:31 PM UTC

JSR Vol. 29, No. 4, 2020



Juawssasse dwnl yom ‘v, ‘Suruonipuod pue ySuans O
ssysideraporsAyd ‘14 ¢K1moofea 1ysStey pead ‘ AH{ ALY JOMO] T ‘UONE[OIIOD SSR[OBNUT ‘D)) ‘UONRID0SSE [[eq100] V] ‘Aderoy [edrsAyd Jo 10100p ‘1 [eATIUT OUIPYUOD ‘ID) SJUSWESI] SJBIONID IOLAUE “T)Y SUONBIAIQQY

‘aImny oY) ur
Kyirenb owres oy jo synsax Suneosrjdar
10 Juenodw ST YdIYM V[ ], pOyIpow
) jo Surpesd oy Surpredar s1ojex
oY) 0) papraoixd Sururen oY) uo dJeIO
-qe[d 0} Pa[Iej SIOYNE AY) “TOAIMOH]
"BLISIIO [[B SSOIOB JUD[[AIX Sem
AIqeI[aI IojeIenUl PUe ISJELIdUI JO
JuowaaI3e 108X Jo a3ejuadiad oy pue
‘PIssasSe BLIAJLIO [BNPIAIPUT AU} JO [[&
JSOWE I0J JUI[2Xd 0} PoOS JO SAI0JS
PIJBNSUOWAP V[, PAYIPOW Y],

/sl

T [P9A97]

(86=T6" ‘IO %S6 *96'=DJD T 12¥er
pue (L6'-88" ‘IO %S6 ¥6'=20D |
I0JeI J0q JOJ JUS[[20Xa Sem 9I00S 810}
Ay Joy AN[Iqer[al Jojerenul ‘[[eIAQ ‘T
I0JeI 10J 9%4°G6 pue | 198l I0J %806
sem JuowaISe a8ejuadrad oFeroay
‘JUI[[OOXA 0) POOT OS[E QI SUOISSIS
Sun0os 7 oy ssoroe sanseaw eddey|
(L6—88" 'TD %S6 ¥6°

=DDD) 1o[[20Xa sem ([86°1] 88'L)
Q1008 [10) 9} I0J AJ[IQI[OT JOJeIIdIu]
'9,1°76 JO LI JULIODS [[B SSoIoe
JuawRRISe a8evuadrad oSeroAe ue
UIIM JU[[99XI 0} POOS Sem SIdjel g oY)
U29M19q JudwdaIe Jo anseow eddey]

‘Amfur g7 JoJ YSUI SA)9[YIe SUIUINIP

0 pasn aq p[noys sn3[ea douy Jo mep ay) A[uo

Jey) paIsaZ3ns SISYIILISAI AY) ‘10JaIdy [, ‘Amfur DV
JO Y[SII S, 9)YIk UB SUTUTILISIOP 10] S[QRI[T AIoM SME]]
VL2Yy)Jo O [TeIou Jey) paysa3sns Loy ¢sdnois juedr
-onred yjoq Suowre g[qronpoidar sem jey) mepy A[uo
ay) st snS[ea aauy jey) Jno pajurod Os[e SIYIILISAI
YL, "V(L oy Sumodss ur juaroyord sem 1oyer fediourd
SIY) JT QUIULISOP JOUURD SIAPBAI ‘AI0JAIAY], “I1o)el
A1) JOJ UAATS sem UOTBUWLIOJUT PUNOISYOBQ OU Jey)
0By 2y} 0} anp ApMIs SIY) YJIM ISLIE SINSS] “IQUNUEXD
oY) uey Joyjel s[ern ssoxoe sjuedonred Jo ouewIof
-1od oy) unym AJ[IqerreA o) onp AJoYI| dIoM SII00S
1S9) UI UOTBLIEA JBY) POISa33ns OS[e SIOYOILasal ay],
*K)[IQeI[al J9jerenul SUons pajensuowap V(I YL

91

T [P9A7]

‘Surpuey

Je sn3[ea douy sem sdnois juedionied yroq usomioq
mep 9[qronpoidar ATuo ay3 1By} PIJou OS[e SIAYOILS
-1 9y, "dnoi3 AHd-1sod oy ur Kyfiqer|ar o[qe
-1deooe ARy 0) puUNoj 21oM ISIOU JOBIUOD pue W31y
ut [o1ered jou sySiy) ‘Surpue] uo sn3{ea 22Uy JSeNUOd
Aqg ‘dnoi3 AHd-a1d oy ur Aiqerjar o[qeideooe aary
0] punoj osfe a1om sdwnf usamieq asned pue ‘[orrered
10U 129J ‘SN[BA 29UY JO SME[] 'SA[qELIBA SUIPUNOJUOD
0} onp a3ueyd & uey) Joyel doueuoyed ur a3ueyd
[e91® SB PAYISSB[O 9 P[NOM UOTIUIAIAUI UL FUIMO[[OF
1 Uey) 19)B2IS 27005 [810) UT SATUBYD Jey) PaJedIpur pue
91qe1dador paIapIsuod aq pinom (AjeAnsadsar ‘siokerd
AHd-1sod pue -a1d ur [’ [-68°0) pauodar o3uer 10110
[eo1dA) o) 1By} PAYNUSPI PUB dJUBLIBA 13(qns-uryim
Q) PaSSNOSIP PUE PIZIUT00I SIAYITLISIY “IJel

ay uey) 1ayyer sjuedonted 0) anp 9q Aewr SUOISSIS
PUOI2S puk JSIY ) U2IM]IQ 2I0JS UT SUONBLIEA
ey s3se33ns Surpuy eddey siyy, (] >¥) JuowoaIde
eddey mo[ ® Aq pajedrpur os[e sem ddueLeA 109[qns
-unpim YSIH 88" Jo DI Ue YIA ‘Tuons paaop
Sem 21095 V[T, A1sodwod ) Jo A[Iqerfar Jejerenuy

"Kanfur g7 103 ST SIO[YIE QUIULIAAP
0} pasn aq —apIs 03 Ipis [enba jou
sysmy) pue ‘[orrered jou sy3y ‘Furpue|
je sn3[eA ooux—uonouw Y3y} pue
Qouy Jo A1030180 Mefy ) JEY) PopUAW
W0 SIAYDTLASAI A} ‘AI0JAIAY],
'SME[J [enpIAIpUT o) Suowe AJUolSIs
-uod [eurdjur ur AJ[IqELIBA 3y} 0) anp
anfea eddey peseq-y (1, oy Jo Knfiqe
-1721 9y) Sunaxdioyur uaym pasn aq
Jsnu uonned Jey) 3s933ns sNsar sy
‘10A9MOH ‘Po03 KIoA 0} 18] 9q 03 V(L
a1 Jo se109s AIsodwiod Ay 10§ AN[Iqe
-I[I ISJRLISJUT PAUTULISJP SIoyINyY

T/LL

T [PA97]

(96=SL" IO %S6 98 =)

9pIs 03 apis [enba jou sy3iyy pue
W6 —FL IO %56 “+8° =) [o[[eted
Suryoear jou sYSIY (€6'—L” ‘IO
%66 ‘€8 =) Surpue| Je sn3[eA

T :SIJBI U2IMIQq JUSUWAITE
91qedadoe A[reorurd pey A1039)ed
uonoul Y3my) pue 9ouy Yj Jey) punoy
sem 1] s 0] 0} Joud auroop onbru
-yo9) pue sdwnl usamieq asned arom
smep paynuepr Apjuonbaiy ised] oy,
‘Surpuey uodn sn3fea douy pue [9[[e
-Ied Sumyoeal jou sYSIY) AIoM SIdJeI
ay) Aq punoj smep juanbaiy jsowr
9y, 2109s eddey pojySrom e Suisn
poo3 K104 0) 11y ST YIIYM (06 0L’
IO %56) 08" 03 (9L=8%" ‘1D %S6) 79
="y woyj paguer a100s dsodwod
UL, uaroyjo0o eddey ss1of oy
Suisn smey [enpIAIPULIO) (Y6~ ‘T
%S6 98" =) Poo3 A1oa 0} (95'—G¢"
ID %S6 9 =) Jrey woiy a3uel

0] POUIILIR)AP Sem AJ[Iqer[ol JOJeIIdju]

*SOAPIA
Q) Yojem P[NOD SIAJEI AU SAW) Auewr
Moy 10 paads yoeqAeld ayy aziprep
-uejs jou pIp sioyine oy} ‘uonIppe

uf "SI9)eI 9y} 10y SuIures) pazipIepue)s
QIOW B 9q 0} Sy 1Y) ‘TIAMOY
‘0apIA 20noexd € 21008 pue V[,

A1) Jo J0JeAIO TRUISHIO UR AQ 9[OTIE Uk
pea1 Koy Jey) Surnmbar £q s1oye1 9y Jo
Sururen oy} ur AOUS)SISUOD JUIOS 9JLAIO
0) A1) pIp s1oyine ayJ, ‘aouaradxa [eor
-UI[o JO S[OAQ] JURISJJIP pey [[e Apms
qy) ur sIajeI Y} JeY) o8] Ay} 0) pIn
-qume 9q p[noo sty “Aiiqerfor woyer
-13)ur Jood pajensuowap sioyine [,

91

raclies|

W (#8=GS" 1D %66 “TL') Sreiopout 0}
(89=TT" ‘1D %56 ‘#¥") 100d woxy pag
-uel A[Iqerar Jejerenuy ‘18-S ‘1D
%66 69" =DDI 03 pasoidwr uoIssas
3uLI09S PuodIs AY) PUB ‘9"—G¢" ‘ID
%S6 T§ = DDl 219M s)nsar Afiqe
-1[91 JOJRLID)UI UOISSAS ISIY U, "UOIS
-s9s SUrI00S Puodas oy 10J pasoidur
SI9JeI ¢ AU} UdamIaq ANIQRI[I J)BLId)
-urng (g9 —€€" ‘1D %S6 ‘L' =000
100d sem SI9Jel G AY) USIMIAq AN[Iqe
-T[A1 Jojenaut oYY, ((9L°T) 0€'9 Sem
PAYNUIPI Smep JO Joquuinu dFeIoAe
y pue ‘[o[rered Suryoear jou sysmy)
sem s1gjel oYy £q mep uodn-paaiSe
pue peynuapr Apuonbaiy 1sow Y],

"SOWIT) JO SIOqUINU JUAISJJIP J0 spaads
JUQISJJIP J& SOIPIA Ay} Suryojem
STOMIIA JO YSH oY) SUIZIururu
‘paads [eurou je 09pIA Jod Smala ¢
[IIM JUSISISUOD 2IoM SIdJer ay) £q
PIMO[[E SMITA JO Joquinu pue paadg
‘dwn( yon ay) Sunordwos syued
-ronred Jo Jequunu Jsa[[ews y) pey
os[e Apmys sIyJ, ‘siojer ay) Surpresar
uoneWLIOFUI Jo Yoe[ ay) ure[dxa
PINOd YOTYM V[T, Y3 JO SIOpUnoj ay)
JO 2uo ST ApMS SIY) Ul SIAEI AY) JO 3UQ
"Apmys STy} UT S19Jel 9y Jo Sururen oy
0) preSar YJim USAIS Sem UOTJEULIOJUT
ON "ANIQEIaI IojeIenul pue IoJeIIul

JUI[[99X 0} poo3 A19A sy V(L YL uoIsn[ou0))
(473! 2qong

Q0UIPIAD

T 1A Jo [oART

‘(QuowrdaIse 95,96)

18 = jo 2100s eddey e pey g 12100
pue JUAWRAIZe 90| Pey dUO I2I0JS
‘syuedronted oreway oy Joq “syurod ¢
uo Juroa13esIp ‘98" = Jo 2100s eddey
© pey ¢ 12100§ “I9)e[ yiuow | Suliods
Ul PUNOJ 9IoM SOOUAIQJJIP ou Surueaur
‘0’1 =X Jo 2109s vddey ® pey [ 10100
‘syuedronred ofew 10,] “pouTULISOp
os[e sem AJI[Iqerfal 19jerenur ‘syuedro
-n1ed oy Jo xos [ed130[01q Yoed 10
*9ou0 Jsnf SIOYI0 JY) puUR Yord I0IM)
uodn paaiFesip arom sdunl usomieq
asned pue [oresed jou sySryy, sdwnf
uaam19q asned ‘quudjooy owes ur
puef Jou sa0p ‘[enba jou Jurwn 1oeju0d
100J ‘opIs 0} apIs [enba jou sySryy
‘IorTered Suryoear Jou sysIy) uo paaise
-SIp SIOYINE O], "UOISSNISIP Io)je
BLIOJLID 7 UO 9213 0) po[rej sioyne
9y} pue ‘[ejo0} UI SOWN / PUNOJ Sem
JUOWIAITLSI(] “JUI[[A0X2 0} POOT AIoA
sem ()’ [—[8" JO 2100s eddey vy -o[eos
YO0 pue SIpue T Y} JuIsn paurnuLId)op
sem Juper eddey oy, (88 =)
anfea eddey Aq Jua[[90xa/poo3 A1oA

9q 0) punoj sem AN[IQEI[I IAJEIIU]  SSUIPUY UTRJAL

ANTIqeI[aI IojeIenul pue ANTIqeI[aI IojeIenul pue ANTIQeI[aI IojeIenul pue saInseaw
AV[IQEI[AI I0JeIId)UT :W0dIN0 ATeWTI] AN[IQeI[aI IoJeIenUT :QWOoNO0 ATewlld AN[IQEI[AX IOJRIId)UT :WO0oIN0 ATewrld  AJIqeI[ol JJRL)Ul :dwod)no Arewtld AN[IQEI[AX IOJRIId)UT :WO0dIN0 ATewd QwodnQo
z11e 19 aybseyisswuep-Ho4 11e 18 peay oule 18 mayhep gle 18 Asipna gl® 10 uojbuiLisy sy

(penunuod) g slqel

JSR Vol. 29, No. 4, 2020

506

Unauthenticated | Downloaded 02/16/21 04:31 PM UTC



consists of 2 options; criteria are either met or not met.>’
By contrast, the modified scoring system allows the rater to
determine how severe the flaw is, giving 3 options for scoring:
0, 1, or 2.12 Reliability in scoring the TJA can be altered based on
the use of different scoring systems. The option of determining the
severity of a flaw can allow for more specialized training to correct
the flaw based on modifiable risk factors identified by Myer et al’
and Lininger et al'®; however, this scoring system also introduces a
greater degree of subjectivity when scoring the TJA. Standardiza-
tion of scoring is needed in order to provide raters with the
preferred scoring system.

In the research used for this study, reliability was found to
be good to excellent in 43.10-12 of the 5 studies. However, 2 of
the studies that deemed that the TJA had either strong intrarater
reliability (intraclass correlation=.88)!'! or fair to good inter-
rater reliability (k,, =.62-.80),!° and stated that although the
composite score of the TJA demonstrated reliability, caution
should be taken when interpreting the total score as there is high
within-subject variation across a number of flaws.!! Statistical
analysis to determine if scores for each of the 10 flaws were
reproducible independent of one another concluded that only 1
flaw demonstrated substantial agreement in both prepeak height
velocity and postpeak height velocity youth athletes (x=.78
and .67, respectively), that is, knee valgus at landing.!! Thus,
the authors suggested that not all 10 flaws scored on the TJA
were reliable enough to determine an athlete’s risk for ACL or
LE injury and that perhaps only the flaw of knee valgus at
landing should be used.!! The Mayhew et al'®© study also
concluded that the interrater reliability of individual flaws
varied from fair to very good (x=.46—-.86) and demonstrated
that knee valgus at landing, thighs not parallel, and thighs not
equal side to side were found to have the best reliability among
the flaws. Standardization of particular variables must be done
for future research in order to determine the true reliability of
the TJA. Another consideration with regard to the published
literature on the reliability of the TJA is that the original author
of the TJA was an author and sometimes a rater for 3 of the 5
articles that demonstrated good to excellent reliability3-11-12;
this may serve as a source of potential bias. In addition, one of
the studies that indicated that the TJA demonstrated good to
excellent reliability had the lowest number of participants in the
study and, therefore, the lowest power of any of the studies
examined.'? Fort-Vanmeerhaeghe et al'> demonstrated strong
reliability for the TJA; however, they used a modified scoring
system. This presents another inconsistency in the available
research as the modified scoring system rates TJA flaws differ-
ently than the other studies reviewed. Although Dudley et al®
determined poor reliability overall, the reliability increased on
the second viewing of the videos, suggesting a possible learning
curve. All of the studies that were assessed and presented data to
support the reliability of the TJA also contained confounding
variables of results and potential sources of bias.19-12 There-
fore, based on the scarce body of evidence currently available, a
clear decision cannot be determined as to whether the TJA is
reliable in healthy subjects in terms of interrater and intrarater
reliability.
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