Association of Landing Error Scoring System with Self-Reported
Fitness And Wellness Among ROTC Cadets

Jones JR, Myers-Prescott TC

e[ JNIVERSITYof TENNESSEE OF

CHATTANOOGA

Background
e

1 Lower extremity (LE) injuries are common among ROTC cadets?

1 Prevention depends on identification of modifiable risk factors

A Landing Error Scoring System (LESS) can predict LE injury?

 ROTC programs often lack routine access to an Athletic Trainer (AT)3
A Survey responses can quantify function- and health-related problems

1 Baseline survey administration may identify individuals with injury risk




Purpose

To assess the potential for using function- and
health-related survey responses to identify ROTC

cadets with poor jump landing kinematics

Participants: 34 ROTC Cadets

Male n=24

o Age: 20.5 + 2.4 (Range: 18-27)
0 Height: 177.7 £ 8.4 cm (Range: 152.4 - 190.5)

0 Mass: 77.2 £ 11.6 kg (Range: 49.5 - 96.8) IRB #16-122
Female n=10

0 Age: 20.0 + 1.4 (Range: 18-22)
0 Height: 164.8 £ 7.1 cm (Range: 154.9 - 175.3)
0 Mass: 63.8 £12.2 kg (Range: 51.8 — 87.8)

Exclusionary Criterion

a Current injury (precluding drop-landing from 30cm box)




Methods

Cross-sectional cohort study

State Variable: Suboptimal landing?
o LESSscore>5

Predictor Variables:

0 Sport Fitness & Wellness Index (SFWI)

Sport Fitness Index (SFl)

Overall Wellness Index (OWI)

Sport Fitness Index

1. Over the past several years, how often have moderate-to-severe muscle and/or joint injuries limited 6. To what extent are you bothered by muscle spasms, stiffness, and/or aching discomfort during

your ability to participate fully in sports-related :mvmu’ routine activities of daily living (such as sleeping, w:llln(, :Iumbmumndml stairs, etc.)?
Never Rare Infreq | Freq Persi Notatall Insignificant  Margi Severe
o o) 0 0 o o o] o o 0 o o)
2. Qver the past several years, how often has PAIN in any body part limited your OVERALL sport 7. How often do you experience sensations of joint instability, giving-way, and/or sudden pain
performance capabilities? that create Mﬂummgl_mm_g (sm:h as pivoting and cutting)?
Never Rare Infrequent Occasional Freq Persi Never Rare q q Persistent
0 0 0 0 0 0 = " 2 9 9 @
8. Asaresult of participating in gport-related activities, how often do you experience joint

3. To what extent do you feel that previous muscle and/or joint injuries currently limit your speed,

er output, and/or endurance? g Jened m ling?
== i x Never Rare Infrequent Occasional Frequent Persistent
Notatall Insignificant  Marginal Moderate Substantial Severe ~
0 5 - o o o o) 0 0 0 o o
= 9. Towhat extent are you bothered by chronic joint symptoms like joint locking, catching,
4. Towhat extent is your OVERALL ability to perform weightlifting exercises and/or activities that grinding, or persistent aching?
require explosive force output (such as maximum-effort jumping) currently limited by PAIN? Notatall Insignificant  Margi M s i Severe
Not at all Insignificant Marginal Moderate Substantial Severe 0 o] 0 0 (o] @)
0O
o) ) o 0 C o 10. Over the past 12 months, to what extent have personal life events created emotional
5. To what extent is your ability to perform any SPORT-SPECIFIC SKILL (such as throwing, swinging, or responses (such as sadness, depression, and/or anxiety) that have interfered with your
kicking accuracy) currently limited by PAIN? enjoyment of life, ability to concentrate, and/or fulfillment of routine daily responsibilities?
Notatall Insignificant  Marginal Moderate  Substantial Severe Never Rare Infreq Occasi Freg Persistent
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Overal Weliness Index - Question 1 of 10 1. Physical Problems (11)

e i ———— Overall Wellness
o owatwetnen sex-cumenzare ) Sleep/Stamina Problems (6)

v I . . Index

MNack pin day-to-day activities. Select all that apply. il none apply, select “none”™.
s cwege | OvWemessioes-owssonsaro 3 Muyscle Control Problems (10)
ot e — that have ever ability 1o funcbon in a normal manner during
Nosa snstvey Troubie faing asiees normal day-to-day activities. Select all that apply. If none apply, select “none”.
r— Fatquetenagy * st provide vake =
e e Srommonss e e overatlwetess ndex-aueson4ot1o. 4. Balance/Perception Problems (10)
Bows! ncontnance Faaing viowsd cown vokurtary movements
Oanasal siscomisd Nong Muscla twiching cmm," y activities. Select :mw{,m’m’ e b ‘
Nore Musce wrong * must provde valve
Doty walong

Fosturn suspng
Tramor (osoiatng movons) e

Cranges ancaniag
Treusie wng toos
Dty uaing hands o« feet
Treutie swalowng

Spinning sensatons
Ouzzness
Loat 0 tamiiae anvrenment

Trouble seeing things propery

None Doty recognang faces
IMoared percepton of cbects
Nere
Overail Wellness Index -Questionsof 12 5 Abnormal Sensations (5)
Check each of the altered sensations listed below that have ever interfered with your ability to function in a normal manner during normal day-
to-day activities. Select ail that apply. f none apply, select “none™.

Vison changes
Tinging
Numoness

Bogy pars
Other changed sensatons

Overall Wellness Index - Question 6 of 10 6. Mood Problems (6)

T ——— Overall Wellness
ST Ot e e e 7. Behavior Regulaton Problems (13) I n d ex

ability to & ol

Supprassion of emotons
R EL Satect ol that apply. N none apply, select Tnone”. !
Decreison 1a07ass = B
anraty " " 2
- . oryies ol metrrien Overall Weliness Index - Question & of 10 8. Memory-Related Problems (4)
VOuSnaN Lons of mhDsOn
I—— H—" Check sach of y-related preblems listed with yeur ty in al dunng
MNore Devsoms normal day-to-day activities. Select all that apply. if none apply, select “none”.
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Violert M 3piaced ooty
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Difficuity ramambenng past events.
None

OvershWellness Inden-Gumston 840, 9. Thinking-Related Problems (9)

Check each of the thinking related problems listed below that have ever interfered with your abiity to function in a normal manner during
normal day-to-day activities. Select all that apply. i none apply, select “none”
Oweratwetoess ndex-uemscn 00 ] (). anguage-Related Problems (11)
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Landing Error Scoring System
e

Participant instructions?
Q Jump forward without vertical motion
O Leave box with simultaneous motion of both feet

0 Land with both feet within target area with immediate counter-
movement jump

Target Landing Area
Q Center located at % height distance from box

Landing Error Scoring System Item Operational Definition of Error Scoring
Knee flexion: initial contact The knee is flexed less than 30° at initial contact. 0 = Absent
1 = Present
Hip flexion: initial contact The thigh is in line with the trunk at initial contact. 0 = Absent
1 = Present
Trunk flexion: initial contact The trunk is vertical or extended on the hips at initial contact. 0 = Absent
1 = Present
Ankle plantar flexion: initial contact ~ The foot lands heel to toe or with a flat foot at initial contact. 0 = Absent
1 = Present
Medial knee position: initial contact The center of the patella is medial to the midfoot at initial contact. 0 = Absent
1 = Present
Lateral trunk flexion: initial contact The midline of the trunk is flexed to the left or the right side of the body at initial contact. 0 = Absent
1 = Present
Stance width: wide The feet are positioned greater than shoulder width apart [ at initial 0 = Absent
contact. 1 = Present
Stance width: narrow The feet are positioned less than width apart ion p at initial 0 = Absent
contact. 1 = Present
Foot position: external rotation The foot is externally rotated more than 30° between initial contact and maximum knee 0 = Absent
flexion. 1 = Present
Foot position: internal rotation The foot is internally rotated more than 30° between initial contact and maximum knee 0 = Absent
flexion. 1 = Present
Symmetric initial foot contact: One foot lands before the other foot or 1 foot lands heel to toe and the other foot lands 0 = Absent
initial contact toe to heel. 1 = Present
Knee-flexion displacement The knee flexes less than 45° between initial contact and maximum knee flexion. 0 = Absent
1 = Present
Hip-flexion displacement The thigh does not flex more on the trunk between initial contact and maximum knee 0 = Absent
flexion 1 = Present
Trunk-flexion displacement The trunk does not flex more between initial contact and maximum knee flexion. 0 = Absent
1 = Present
Medial-knee displacement At the point of maximum medial knee position, the center of the patella is medial to the 0 = Absent
midfoot. 1 = Present
Joint displacement Soft: the participant demonstrates a large amount of trunk, hip, and knee displacement. 0 = Soft
Average: the participant has some, but not a large amount of, trunk, hip, and knee 1 = Average
displacement.
Stiff: the participant goes through very little, if any, trunk, hip, and knee displacement. 2 = Stiff
Overall impression Excellent: the participant displays a soft landing with no frontal-plane or transverse- 0 = Excellent
plane motion.
Average: all other landings. 1 = Average
Poor: the participant large frontal-plane or plane motion, or the 2 = Poor
participant displays a stiff landing with some frontal-plane or transverse-plane motion.
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Statistical Analysis
e —

Receiver operating characteristic analyses and cross-tabulation
analyses used to determine which overall survey scores and individual
item responses were most strongly associated with LESS score > 5

Area Under Curve
Sensitivity
Specificity

|
|
|
o Odds Ratio
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Results: SFI, OWI, and SFWI (SFI + OWI Combined) Scores

Survey Score AUC (95%Cl) Cut Point | Odds Ratio (95% CI)

08 B e

SFI1(0-100) | .714 (.538, .890) <94 6.75 (1.11, 41.00)
06| SFI <84

OWI (0-100) | .673 (472, .874) | <94 3.75(0.72, 19.64)

Sensitivity

SFWI (0-100) | .716 (544, .889) | <92 4.80 (0.81, 28.60)

— SFWI_100 AUC=716
— SFI_100 AUC=.714
OWI_100 AUC=.673
Reference Line

02

00 02 04 06 08 10

1 - Specificity
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Results: SFI Scores

SFI<94
08|

LESS = 5
Yes No Incidence
2 95| SFi<s4
= <94 18 2 90%
'g SFl Score
c > 94 8 ) 57%
0 g4l
Total 26 8
Sensitivity 69%  Specificity 75%
2 1(1)=4.94 OR=6.75
AUC=.714 1-Sided P=.035 95% Cl: 1.11, 41.00
00
0o 02 04 06 08 10
1 - Specificity
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10. Over the past 12 months, to what extent have personal life events created emotional
0
! responses (such as sadness, depression, and/or anxiety) that have interfered with your
enjoyment of life, ability to concentrate, and/or fulfillment of routine daily responsibilities?
08 Never Rare Infrequent Occasional Frequent Persistent
e ~ s m N e
| v, ¥, v U U
SFI 10 Raw Score 22
Z‘ 06
= SFI_1 AUC=601
G —SFI2 AUC=702 LESS = 5
S A SFI_3 AUC=651
[Z 2 ’ ——SFI_4_AUC=656 Yes No Incidence
y SFI_5 AUC=577 2 93%
7 -SFI_6 AUC=661 2 14 1
i SFI7 AUC=639 SF: 5c°’190°“ i
4 —SFI_8 AUC=591 tem o
0277 SFI_3 AUC=692 <2 12 7 63%
/ — SFI_10 AUC= 695
—— Reference Line Total 26 8
on Sensitivity 54%  Specificity 88%
00 02 04 06 08 10 2
o Y(1)=4.24 OR=8.17
1 - Specificity 1-Sided P=.046 95% Cl: 0.88,76.15
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Discussion
RN

Poor LESS score (2 5) more common among current ROTC cadets than
previously reported for this population®

Strong association identified between self-reported factors affecting
musculoskeletal function and overall well-being with high LESS score

Among survey items, strongest association apparent for impact of
negative life events on daily activities

Both neuromuscular and psychosocial factors may adversely affect
performance capabilities of military personnel
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Clinical Relevance
(RN

Baseline survey administration may be a valuable
screening procedure for identification of individuals
who are likely to demonstrate a high LESS score

LESS test confirmation of suboptimal landing mechanics
would justify intervention for injury risk reduction

(1 Improvement of jump landing biomechanics: FIFA 11+,
SportsMetrics, etc.®

[ Address self-reported psychosocial factors that
contribute to injury risk
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