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In recent years, increasing attention has been directed toward the influence of 
the cervical region on impacts sustained in contact sports. 
Football is one of the most extensively studied sport due to the high frequency of 
head impacts experiences by athletes. However, few studies have investigated 
the effects of repetitive head impacts on cervical function, particularly 
regarding which cervical movement are affected and the mechanisms underlying 
these changes.

AIM
Investigate statistically significant changes in cervical range of motion in university-
level varsity football athletes throughout a football season.

METHODS
Time PointsParticipants

Pre-, 
mid, 
post-season

Mesurement

CONCLUSION

Cervical range of motion: Extension and left lateral flexion were the cervical movements most affected 
throughout the university football season. However, a clinically significant difference was observed only 
for cervical extension. 
In conclusion, changes in cervical range of motion among university-level varsity football athletes are not 
solely predicted by the number of impacts or the cumulative force sustained throughout the season. 
Other metrics, such as rotational forces and impact location, must also be considered. 
Furthermore, our findings suggest that cervical function may play a protective role against head impacts. 
Therefore, it is essential to identify the factors contributing to these changes in other to support the 
development of safer sports practices. 
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Cervical range of motion 
.

Pre-season (°)
Δ

Mid-season (°)
Δ

Post-season (°)
Δ

p value

Flexion 64.61 68.09 63.35 0.051

Extension 70.41 70.44 63.97 ↓ 0.02

Lateral Flexion (Right) 55.59 57.92 55.41 0.159

Lateral Flexion (Left) 58.65 53.08 51.15 ↓ 0.001

Rotation (Right) 84.76 88.00↑ 84.61 0.049

Rotation (Left) 87.26 87.17 83.88 0.053

Table 2. Cervical range of motion changes across football season

Participants (n) 22

Years of experience [mean±SD] [10,09 ± 3,40]

Age (y.o) [mean±SD] [22,57 ±1,29] years old

Height (lbs) [mean±SD] [238,36 ± 81,04]

Weight (lbs) [mean±SD] [231 ± 5,97]

Line players (n) 13

Skills players (n) 9
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Table 1. Participants characteristics 

Investigate clinically significant changes in cervical range of motion in university-
level varsity football athletes throughout a football season.

Investigate whether an association exists between cervical range of motion changes 
and heads impacts metrics.

University-level varsity 
football athletes from 
University of Montreal’s 
team.

Improvement Deterioration No change p value

Flexion 2 8 11 0.11

Extension 1 10 12 0.012*

Lateral Flexion (Right) 1 4 18 0.38

Lateral Flexion (Left) 2 5 16 0.45

Rotation (Right) 2 3 16 0.69

Rotation (Left) 1 4 17 0.38
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Table 3. Clinically significant changes in cervical range of motion

Changes in cervical range of motion were analyzed using sign tests. A significant decrease was observed 
for cervical extension (p = .012), with more participants demonstrating deterioration than improvement. 
No significant changes were found for cervical flexion, lateral flexion (right and left), or rotation (right and 
left), although a consistent trend toward deterioration was observed across most movements.

INTRODUCTION

Directionnal Change Scoring

Sign Test Analysis

Ordinal regression Modeling

Cervical motion changes were 
scored as improvement, no change, 
or deterioration.

Sign tests assessed whether 
observed directional changes 
differed from chance.

Ordinal regression explored 
participant-level predictors 
influencing changes, especially 
focusing on cervical extension 
outcome

Although ordinal regression analyses were performed to assess the association between predictors 
and the direction of change, no significant effects were detected (χ²(10) = 15.16, p = .126).
These results are likely influenced by limited statistical power, given the small sample size and the low 
frequency of observed changes.
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Table 4. Change distribution in clinically significant changes in cervical range of motion

•Left/Right rotation;
•Left/Right lateral flexion.

•Digital goniometer
•Flexion/Extension;  .
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The association between cervical range of motion changes and heads impacts metrics
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