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Abstract

Purpose/Hypothesis: Sport-related concussions are complex pathophysiologic
disturbances to the brain caused by biomechanical forces [1]. Persistent symptoms
can complicate recovery and result in postconcussive syndrome [2]. Rehabilitation is
challenging due to variable symptoms and athletes’ individualized responses to
interventions (e.g. graded exercise) [3]. Autonomic nervous system (ANS) dysfunction
has been linked with concussion pathophysiology [4]. Heart rate variability (HRV) is a
non-invasive index of the ANS outflow at the heart and is used to monitor the body’s
physiological response to stressors [5,6]. The aim of this study is to systematically
review literature that investigates the relationship between ANS function indexed by
HRYV in subjects with a history of concussion.

Number of Subjects: Primary research studies that measured HRV as a primary
outcome measure in adults (>18 y.0.) with a history of concussion or mild traumatic
brain injury (TBI).

Materials and Methods: A comprehensive search strategy was developed and a
systematic search was performed in the following databases from 1996 to June 26,
2019: CINAHL, SportDISCUS, PubMed(MEDLINE), SCOPUS, PeDRO, and
Cochrane. The inclusion criteria were: 1) studies that monitored HRV in subjects with
post-concussive symptoms; 2) studies on human subjects; 3) studies in the English
language. Studies on unconscious subjects or those with moderate to severe TBI were
excluded. Two independent reviewers (ASG, FP) screened the titles and abstracts of



the records for inclusion eligibility. Full texts were pulled for all records assigned as
'included' and data were extracted.

Results: Final search yielded 1293 references and following duplicate removal,
screening was performed on 955 references. 36 full-texts were retrieved, 2 were
excluded from synthesis leaving 34 included studies. Preliminary analysis
demonstrated patterns of ANS dysfunction indexed by reduction of parasympathetic
HRV indices at rest and during exercise in subjects with a history of concussion or mild
TBI. Measured HRV anomalies were present after acute concussion and in subjects
with PCS.

Conclusions: Preliminary results appear to indicate that subjects with concussion
demonstrate impaired ANS function indexed by reductions in HRV compared with
healthy controls. Alterations in HRV are present at the onset of concussion but seem
to also persist alongside prolonged symptoms due to concussion. Decrements in HRV
parameters may signify a reduction in parasympathetic control and the body’s
inflexible, slowed recovery from concussion.

Clinical Relevance: Subjective reports of post-concussion symptoms can be
insufficient for monitoring an athlete’s tolerance to progression of rehabilitation and
return to sport protocols [2-4]. The ANS holds an integral and adaptive role in directing
the body’s response to stressors like concussion injury. Results from this study

suggest that monitoring changes in HRV may provide important information to help
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