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Introduction
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 The crucial first step of injury prevention is identification 

of injury risk1

 The biopsychosocial model recognizes injury risk as 

multi-factorial2

 Seemingly healthy athletes often report some degree 

of dysfunction3



Introduction
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 Introspective dysfunction ratings have been related to 

strength asymmetries,4 as well as response to training load5

 Injury history, sleep, and psycho-affective status are highly 

interrelated2

 Pre-season assessment should include self-ratings of 

perceived problems6



Purpose
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To assess the potential value of introspective dysfunction 

ratings and self-reported injury history for classification 

of sport injury risk level among college athletes through 

both retrospective and prospective associations with 

injury occurrences.



Methods
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 Electronic administration of the Global Well-Being Index (GWBI)

 Research Electronic Data Capture (REDCap) system

◼ 5 categories of Introspective Dysfunction Ratings (IDRs: 0-10)

◼ Self-report of any time-loss injury sustained during prior 12 months

◼ Self-report of lifetime history of sport-related concussion (SRC)

◼ Items pertaining to Negative Life Events and Repetitive Head Impacts

Prospective injury surveillance for duration of fall sport season

 Core or lower extremity injury (CLEI): joint sprain or muscle strain 

(chronic or acute) that limited sport participation to any extent



Methods
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Sport Athletes HxCLEI* CLEI HxSRC* SRC

Football 97 33 36 30 3

Soccer 26 13 14 12 4

Volleyball 20 5 9 6 5

Total 143 51 59 48 12

* HxCLEI: Prior 12 Months

 HxSRC: Lifetime

2024 Fall Sport Data

IRB #23-052

20.1 ±1.6 Years (Range: 18-24)

68% (97/143) Male 185.8 ± 5.8 cm 102.4 ±19.9 kg

32% (46/143) Female  172.4 ± 8.9 cm 67.8 ±  9.9 kg
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Introspective Dysfunction Rating = 0-50

0-10 score for each of 5 categories

Global Well-Being Index



Additional Items Included on GWBI Survey
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Negative Life Events

Symptoms of Repetitive Head Impacts or Concussions



Methods: Statistical Analyses
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Univariable

Receiver operating characteristic and cross-tabulation analyses

◼ Retrospective: Self-reported SRC (lifetime) and time-loss CLEI (12 mo)

◼ Prospective: Electronic documentation of any CLEI by athletic trainer

 Multivariable

 Cox regression (time-to-event) analysis of binary predictors



GWBI-IDR: CLEI Retrospective – Prospective Associations

Retrospective Hx CLEI (12 mo)
36% (51/143)

Prospective CLEI (2024 Season)
41% (59/143)

13



GWBI-IDR: Retrospective – Prospective Associations

HxCLEI (12 mo)

Yes No Prevalence

History 

of SRC

≥1 24 24 50%

0 27 68 28%

Total 51 92

Sensitivity: 47% Specificity: 74%

OR = 2.52 (95% CI: 1.23, 5.18)

HxCLEI (12 mo)

Yes No Prevalence

Sleep Problem

(0-10)

≥2 19 15 56%

<2 32 77 29%

Total 51 92

Sensitivity: 37% Specificity: 84%

OR = 3.05 (95% CI: 1.38, 6.73)

History of Core or Lower Extremity Injury
Previous 12 months (HxCLEI)

CLEI

Yes No Incidence

History 

of SRC

≥1 26 22 54%

0 33 62 35%

Total 59 84

Sensitivity: 44% Specificity: 74%

OR = 2.22 (95% CI: 1.09, 4.51)

CLEI

Yes No Incidence

Sleep Problem

(0-10)

≥4 18 13 58%

<4 41 71 37%

Total 59 84

Sensitivity: 31% Specificity: 86%

OR = 2.40 (95% CI: 1.07, 5.39)

Core or Lower Extremity Injury (CLEI)
2024 Season
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Starter Status HR=2.78  95%CI: 1.63, 4.72 
Sleep IDR ≥ 4  HR=2.22  95%CI: 1.26, 3.93

Cox Regression Time-to-Event Analysis

CLEI

Yes No Prev.

Starter 

Status

Yes 34 26 58%

No 25 58 30%

Total 59 84

Sensitivity: 58% Specificity: 69%

OR = 3.03 (95% CI: 1.52, 6.07)
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College Athletes 

97 Male, 46 Female, n=143

Incidence of Core or LE Injury

41% (59/143)

Non-Starters

30% (25/83)

Sleep-Related Problems

IDR (0-10) < 4

27% (17/63)

Sleep-Related Problems

IDR (0-10) ≥ 4

40% (8/20)

Starters

57% (34/60)

Sleep-Related Problems

IDR (0-10) < 4

49% (24/49)

Sleep-Related Problems

IDR (0-10) ≥ 4

91% (10/11)

n=60 n=83

n=11 n=49 n=20 n=63
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GWBI-IDR: Retrospective – Prospective Associations

SRC

Yes No Incidence

History 

of SRC

≥1 7 41 15%

0 5 90 5%

Total 12 131

Sensitivity: 58% Specificity: 69%

OR = 3.07 (95% CI: 0.92, 10.26)

SRC

Yes No Incidence

Sleep Problem

(0-10)

≥6 8 13 24%

<6 4 118 6%

Total 12 131

Sensitivity: 33% Specificity: 90%

OR = 4.54 (95% CI: 1.20, 17.16)

Sport-Related Concussion (SRC)
2024 Season

HxSRC ≥2

Yes No Prevalence

Mood Problem

(0-10)

≥2 6 16 27%

<2 13 108 11%

Total 19 124

Sensitivity: 32% Specificity: 87%

OR = 3.12 (95% CI: 1.04, 9.37)

HxSRC ≥2

Yes No Prevalence

Sleep Problem

(0-10)

≥2 8 26 24%

<2 11 98 10%

Total 19 124

Sensitivity: 42% Specificity: 79%

OR = 2.74 (95% CI: 1.00, 7.51)

History of ≥2 Sport-Related Concussions
Lifetime (HxSRC ≥2)
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Cox Regression Time-to-Event Analysis

History of SRC HR=2.54  95%CI: 0.80, 8.14 
Sleep IDR ≥ 6   HR=3.65  95%CI: 1.08, 12.31
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Global Well-Being Index: Bivariate Correlations Matrix
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To what extent have you ever experienced headaches, vision problems, loss of balance, 
and/or difficulty concentrating from repeated head impacts or concussions? 

≥1: Any response other than “Not at all”
HxSRC ≥2

Yes No Prev.

RHI Symptoms

(0-6)

≥1 7 13 35%

0 12 111 10%

Total 19 124

Sensitivity: 37% Specificity: 90%

OR = 4.98 (95% CI: 1.67, 14.89)

2024 SRC

Yes No Prev.

RHI Symptoms

(0-6)

≥1 5 15 25%

0 7 116 6%

Total 12 131

Sensitivity: 42% Specificity: 89%

OR = 5.52 (95% CI: 1.56, 19.62)

2024 Sport-Related Concussion (SRC)

≥1

RHI Symptoms

(0-6)

Retrospective

Prospective
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Clinical Relevance
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Retrospective associations of IDR item-specific scores with CLEI or 

SRC history suggests incomplete recovery of pre-injury status7

 Item-specific IDRs provide more information than a standard pre-

participation injury history inventory (Yes/No responses)

  Prospective associations of IDR item-specific scores with CLEI or 

SRC occurrence indicates that high-risk athletes can be identified

 Item-specific IDRs might be used to guide delivery of individualized 

preventive interventions



Clinical Relevance
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Our findings are consistent with those of recent research that has 

linked sleep duration/quality to injury risk and overall well-being8

 Poorer perceptual decision-making and motor control may affect risk9

◼ Moderate to severe insomnia prospectively associated with SRC: RR=3.13

◼ Daytime sleepiness prospectively associated with SRC: RR=2.86

 Effect of insufficient sleep on cognitive performance similar to SRC10

◼ Either issue may elevate risk for musculoskeletal injuries

◼ Survey responses may distinguish primary source of dysfunction



Clinical Relevance
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 Administration of a properly designed survey that yields 

a quantifiable level of self-perceived psychological and 

physical status can provide an actionable means to 

deliver individualized interventions for optimized sport 

performance and well-being.



References

24

1. Roach MH, et al. Musculoskeletal injury risk stratification: A traffic light system for military service members. Healthcare 

(Basel). 2023;11(12):1675, doi:10.3390/healthcare11121675.

2. McClean, ZJ, et al. A biopsychosocial model for understanding training load, fatigue, and musculoskeletal sport injury in 

university athletes: A scoping review. J Strength Cond Res, 38(6), 1177-1188.

3. Keogh JA, et al. Monitoring lower limb biomechanical asymmetry and psychological measures in athletic populations—A 

scoping review. Scand J Med Sci Sports. 2023;33(11):2125-2148.

4. McClean ZJ, et al. Lower extremity asymmetry values derived from multiple strength testing modes are associated with 

perceived functional capabilities among university athletes. Transl Sports Med. 2024, doi:10.1155/2024/5589056

5. Saw AE, et al. Monitoring the athlete training response: subjective self-reported measures trump commonly used objective 

measures: a systematic review. Br J Sports Med. 2016;50(5):281-91.

6. Sciascia A, et al. Preseason perceived physical capability and previous injury. J Athl Train. 2015;50(9):937-943.

7. Wilkerson GB, et al. A sport fitness index for assessment of sport-related injury risk. Clin J Sports Med. 2016;26(5):423-428.

8. von Rosen et al. Multiple factors explain injury risk in adolescent elite athletes: applying a biopsychosocial perspective. Scand J 

Med Sci Sports. 2017;27(12):2059-2069.

9. Raikes AC, et al. Insomnia and daytime sleepiness: risk factors for sports-related concussion. Sleep Med. 2019;58:66-74.

10. Riegler KE, et al. Sleep deprived or concussed? The acute impact of self-reported insufficient sleep in college athletes. J Int 
Neuropsychol Soc. 2021;27(1):35-46.


	Slide 1: Retrospective and Prospective Associations of Introspective Dysfunction Ratings with Injury Occurrences among College Athletes
	Slide 2: Disclaimer
	Slide 3: Introduction
	Slide 4: Introduction
	Slide 5: Purpose
	Slide 6: Methods
	Slide 7: Methods
	Slide 8
	Slide 9
	Slide 10
	Slide 11: Additional Items Included on GWBI Survey
	Slide 12: Methods: Statistical Analyses
	Slide 13: GWBI-IDR: CLEI Retrospective – Prospective Associations
	Slide 14: GWBI-IDR: Retrospective – Prospective Associations
	Slide 15: Cox Regression Time-to-Event Analysis
	Slide 16
	Slide 17: GWBI-IDR: Retrospective – Prospective Associations
	Slide 18: Cox Regression Time-to-Event Analysis
	Slide 19: Global Well-Being Index: Bivariate Correlations Matrix
	Slide 20: To what extent have you ever experienced headaches, vision problems, loss of balance, and/or difficulty concentrating from repeated head impacts or concussions? 
	Slide 21: Clinical Relevance
	Slide 22: Clinical Relevance
	Slide 23: Clinical Relevance
	Slide 24: References

