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ABSTRACT
Background: More than one million adolescent athletes participated in organized high school sanctioned football
during the 2014-15 season. These athletes are at risk for sustaining concussion. Although cervical spine active range
of motion (AROM) and deep neck flexor endurance may serve a preventative role in concussion, and widespread
clinical use of measurements of these variables, reference values are not available for this population. Cost effective,
clinically relevant methods for measuring neck endurance are also well established for adolescent athletes.
Purpose: The purpose of this study was to report reference values for deep cervical flexor endurance and cervical
AROM in adolescent football players and examine whether differences in these measures exist in high school football
players with and without a history of concussion.
Methods: Concussion history, cervical AROM, and deep neck flexor endurance were measured in 122 high school
football players. Reference values were calculated for AROM and endurance measures; association were examined
between various descriptive variables and concussion.
Results: No statistically significant differences were found between athletes with a history of concussion and those
without. A modest inverse correlation was seen between body mass and AROM in the sagittal and transverse planes.
Conclusion: The results of this study indicate that the participants with larger body mass had less cervical AROM in
some directions. While cervical AROM and endurance measurements may not be adequate to identify adolescents
with a history of previous concussions among high school football players. However, if a concussion is sustained,
these measures can offer a baseline to examine whether cervical AROM is affected as compared to healthy
adolescents.
Level of Evidence: 2c
Key Words: Adolescents, craniocervical flexion, concussion, performance measures

1
2

University of Michigan-Flint, Flint, MI, USA
Trine University, Fort Wayne, IN, USA

CORRESPONDING AUTHOR
Laura Smith, PT, PhD, DPT, OCS, MTC,
FAAOMPT
Assistant Professor, Physical Therapy
Department
Orthopaedic Residency Coordinator
University of Michigan-Flint
2157 William S. White Building
303 E. Kearsley Street
Flint, MI 48502-1950
(810) 762-3373 phone, (810) 766-6668 fax
E-mail: johlaur@umich.edu

The International Journal of Sports Physical Therapy | Volume 11, Number 2 | April 2016 | Page 156

