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§ Baseline testing is used in concussion management to facilitate tracking of 
symptoms and neurocognitive functioning following an injury.1

§ It is assumed that baseline assessments are accurate when used in decision-

making for return-to-activity.
§ Yet, there are currently no specific guidelines as to how often baseline 

assessments should be repeated at the collegiate level. 
§ The current study examines multi-year reliability (e.g., 2 to 3 years) of baseline 

assessment scores among varsity student athletes at a Canadian university. 

§ 105 university athletes (25% female) aged 19 to 24 years (M = 21.4, SD = 1.27) 
completed both the Immediate Post-concussion Assessment and Cognitive 
Testing (ImPACT®)2 and Post-Concussion Symptom Scale (PCSS).3

§ Athletes completed the ImPACT and PCSS as part of their pre-season baseline 
assessment two to three years apart (M=2.30; 30% retested at 3 years).

§ Athletes who sustained a concussion within the retest interval were not included.

§ Based on the the intraclass correlations, ImPACT® composite scores demonstrated moderate to strong 
agreement across multi-year retest period.

§ Visual Motor Speed was the most stable composite with strong agreement and high precision for individual 

athletes across the retest interval, in spite of significantly different overall mean scores in the sample. 

44%

27%

16%

6%
7%

Sport Played

Footbal l (male only)

Soccer

Hockey

Vol leybal l

Basketbal l69%

20%

9%
2%

Number of Prior Concussions

0

1

2

3+

References
1. McCrory, P., Meeuwisse, W. H., Aubry, M., Cantu, B., Dvorak, J., Echemendia, R. J., . . . Turner, M. (2013). Consensus statement on concussion in sport: the 4th international conference on concussion in sport held 

in Zurich, November 2012. British Journal of Sports Medicine, 47(5), 250-258 
2. Lovell, M. R., & Collins, M. W. (2002). ImPACT: The Best Approach to Concussion Management, Version 2.1 User’s Manual, Pittsburgh, PA. 
3. Pardini, J., Stump, J., Lovell, M. R., Collins, M. W., Moritz, K., & Fu, F. (2004). The Post Concussion Symptom Scale (PCSS): A factor analysis [abstract], British Journal of Sports Medicine, 38, 661-662.
4. Weir, J.P. (2005). Quantifying test-retest reliability using the intraclass correlation coefficient and the SEM. Journal of Strength and Conditioning Research, 19(1), 231-240. 
5. Alsalaheen, B. Stockdale, K., Pechumer, D., & Broglio, S.P. (2016). Measurement error in the immediate postconcussion assessment and cognitive testing (ImPACT): Systematic review. Journal of Head Trauma 

Rehablitation, 31(4), 242-251.
6. Moser, R.S., Schatz, P., Grosner, E., & Kollias, K. (2016). One year test-retest reliability of neurocognitive baseline scores in 10- to 12-year olds. Applied Neuropsychology: Child, 1-6. 
7. O’Brien, A.M., Casey, J.E., & Salmon, R.M. (2017). Short-term test-retest reliability of the ImPACT in healthy young athletes. Applied Neuropsychology: Child, 1-7.
8. Schatz, P. (2010). Long-term test-retest reliability of baseline cognitive assessments using ImPACT. American Journal of Sports Medicine, 38(1), 47-53. 

Abstract
Effective decision-making about return-to-activity following concussions is dependent on accurate baseline assessments. There are currently no 
specific guidelines as to how often baseline assessments should be repeated. The purpose of this study was to examine the multi-year test-retest 
reliability of baseline assessment scores among varsity athletes at a Canadian university. 105 university athletes (25% female) were administered the 
Immediate Post-concussion Assessment and Cognitive Testing (ImPACT®) battery on two occasion 2 to 3 years apart (M=2.30; 30% retested at 3 years) 
as part of their preseason evaluation. Athletes who sustained a concussion between assessments were not included. Intraclass correlations 
demonstrated strong agreement for Visual Motor (R=0.83) and Verbal Memory (R=0.72) composites, and moderate agreement for Visual Memory 
(R=0.67) and Reaction Time (R=0.51) composites. Self-reported symptoms also demonstrated moderate agreement (R=0.61) across the multi-year 
retest interval. Results demonstrated moderate and strong test-retest reliability coefficients across composite scores after a multi-year retest interval 
in the absence of a concussion. In line with previous reliability research, the Visual Motor composite was shown to be the most reliable ImPACT® score 
across test administrations. Given the stability of reliability coefficients after a retest interval of 2 to 3 years, it may not be necessary for athletes to be 
retested yearly. Instead, it may be acceptable to use baseline data from assessments conducted within the previous 3 years in the absence of a 
concussion. 

ImPACT® 
composites

M(SD) Pearson’s 
r

Intra-class 
Correlation Paired t-test

Time 1 Time 2 R SEM t d

Verbal Memory 85.2 (10.8) 88.9 (9.3) 0.61* 0.72 3.66 -4.26* 0.37

Visual Memory 75.1 (12.2) 76.6 (12.9) 0.50* 0.67 5.14 -1.26 0.12

Visual Motor Speed 41.5 (6.6) 43.5 (6.7) 0.75* 0.83 1.50 -4.31* 0.30

Reaction Time 0.58 (0.07) 0.59 (0.8) 0.35* 0.51 0.04 -0.69 0.02

Symptoms 4.6 (8.0) 4.7 (7.8) 0.44* 0.61 3.69 -0.70 0.01

* p < 0.001

§ The ImPACT® neurocognitive and PCSS symptom scores demonstrated moderate to strong agreement between 
test-retest reliability coefficients4. 

§ Given the stability of reliability coefficients, it may not be necessary for university athletes to be retested yearly. 

§ In the absence of a concussion, it may be acceptable to use baseline data for university athletes from within the 
past three years. 

§ In line with previous reliability research5,6,7,8, the Visual Motor Speed composite was shown to be the most 
reliable ImPACT® test score across test administrations.


