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Clinical Question
Does early aerobic exercise following concussion 
improve or impair recovery in adolescent patients?

Evidence-Based Answer
Early aerobic exercise for symptoms of concus-
sion more than 72 hours after injury may decrease 
symptom severity and frequency (Strength of Rec-
ommendation [SOR]:​ A, meta-analysis of three 
randomized controlled trials [RCTs]) and time 
to recovery from the day of injury (SOR:​ B, one 
prospective nonrandomized study). Early aerobic 
exercise does not impair recovery from sport-
related concussions. (SOR:​ B, one small RCT and 
one multicenter, nonrandomized study.)

Evidence Summary
A 2020 systematic review and meta-analysis of 
seven RCTs (N = 326) assessed the effects of aero-
bic exercise on symptom intensity in sport-related 
concussions.1 Patients 13 to 17 years of age had 
either an acute sport-related concussion or symp-
toms that persisted for more than 10 days. The 
interventions studied varied in exercise intensity 
and involved 10 to 30 minutes of aerobic exercise. 
The control groups included stretching programs, 
rest, and clinical management without aerobic 
exercise. Compared with those in the control 
group, patients with acute concussion who par-
ticipated in aerobic exercise significantly reduced 

symptom intensity (three trials;​ n = 206;​ stan-
dardized mean difference = −0.35;​ 95% CI, −0.71 
to −0.15). No significant differences in symptom 
intensity were observed between the aerobic exer-
cise groups and control groups for patients with 
persistent symptoms of concussion. Three trials 
reported only mild adverse effects.

A 2021 RCT (N = 118) examined the effect of 
early aerobic exercise on clinical recovery from 
sport-related concussions.2 Although research 
assistants and participants were not blinded to 
allocation, physicians and outcome evaluators 
were. Patients were athletes 13 to 18 years of age 
with sport-related concussions presenting within 
10 days of injury and were recruited from three 
sports medicine concussion centers. Those in the 
intervention group (n = 61) were instructed to 
exercise at home, up to 90% of maximum target 
heart rate, for at least 20 minutes per day. Those 
in the control group (n = 57) were instructed to 
do a combination of light stretches and breath-
ing exercises that would not increase heart rate. 
The primary outcome was clinical recovery (i.e., 
return to baseline symptoms, normal exercise 
tolerance, and normal physical examination) 
without developing any persistent symptoms 
within four weeks after an injury as measured by 
the Post-Concussion Symptom Inventory (PCSI). 
The PCSI assesses symptom severity on a 7-point 
scale (0 = no symptoms;​ 6 = maximum severity), 
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with scoring of 0 to 126 for adolescents 13 to 18 years of age. 
Patients in the aerobic exercise group experienced a higher 
level of clinical recovery within the first four weeks after 
injury compared with the stretching group (hazard ratio = 
0.52;​ 95% CI, 0.28 to 0.97;​ number needed to treat = 10). No 
adverse effects were noted.

A 2021 RCT (N = 37) examined the effect of aerobic exer-
cise on symptoms following concussion.3 Because of the 
study design, no blinding was performed. Patients were 14 to 
21 years of age with a clinical diagnosis of concussion and an 
initial assessment score greater than 9 on the PCSI. The aver-
age initial score was 14.5 for the exercise group and 24 for the 
control group. Patients in the intervention group (n = 17;​ mean 
age = 17 years;​ 41% female) were instructed to engage in eight 
weeks of exercise for 20 minutes per day five times per week at 
a target heart rate based on an exercise test at the initial assess-
ment. Patients in the control group (n = 20;​ mean age = 17 
years;​ 50% female) were instructed to follow their physician-
recommended physical activity level for eight weeks. The pri-
mary outcome was symptom severity measured by the PCSI 
at baseline and at one- and two-months of follow-up. When 
measured by PCSI score, there were no significant differences 
in symptom severity observed between the intervention and 
control groups after one month (4 in the exercise group vs. 
5.5 in the control group;​ P = .96) or two months (6.5 vs. 0;​  
P = .11). No adverse effects were noted.

A 2019 prospective nonrandomized trial (N = 151) com-
pared the effects of aerobic exercise, stretching, and rest on 
concussion recovery.4 Athletes were 13 to 18 years of age who 
presented within 10 days of a sport-related concussion. The 
exercise group (n = 52;​ mean age = 15 years;​ 46% female) 
received an aerobic exercise program at 80% of the calcu-
lated maximum heart rate. Aerobic exercises were performed 
daily under supervision for 20 minutes with a five-minute 
warm-up and cooldown. Those in the placebo group (n = 51;​ 
mean age = 15 years;​ 47% female) were given a progressive 
stretching program for 20 minutes per day, and the rest group 
(n = 48;​ mean age = 15 years;​ 25% female) received relative rest 
and were told not to participate in any sports or other forms 
of exercise. The primary outcome was days to recovery from 
the date of injury as measured by symptom resolution with 
the Post-Concussion Symptom Scale. Delayed recovery (i.e., 
more than 30 days) was the secondary outcome. The exercise 
group observed a statistically significant faster median recov-
ery time compared with the placebo and rest groups (13 days 
in the exercise group vs. 17 days in the placebo group vs. 16 
days in the rest group;​ P = .02). The recovery rates were not 
statistically different between groups.

A 2020 multicenter, nonrandomized study (N = 49) eval-
uated the effect of active rehabilitation on concussion recov-
ery.5 Patients eight to 17 years of age with concussion were 
placed in an experimental group (n = 36;​ mean age = 14 years;​ 
58% female) who participated in an active rehabilitation 

intervention with aerobic activity, coordination, mental 
imagery, education, and daily home exercise for six weeks 
or a control group (n = 13;​ mean age = 13 years;​ 38% female) 
who received standard care consisting of rest, light activity, 
education, and gradual return to school with restriction from 
vigorous physical activity. Postconcussion symptoms were 
measured at the initial assessment and at two and six weeks 
of follow-up using the PCSI. No significant differences in 
PCSI scores were observed between the exercise and control 
groups. No adverse effects were noted in either group.

Limitations common to these studies included varia-
tions in exercise type, intensity, and duration;​ small sample 
size;​ limited number of RCTs to analyze;​ and low compli-
ance with exercise regimens. Studies completed during the 
COVID-19 pandemic greatly affected the number of partic-
ipants because of parents’ unwillingness to provide consent 
for their children to be involved in the study.

Recommendations From Others
A 2018 Centers for Disease Control and Prevention evidence-
based guideline recommends that health care professionals 
offer an active progressive rehabilitation program focused on 
the reintroduction of noncontact aerobic activity that does not 
exacerbate concussion symptoms.6 This could be started once 
the patient has resumed symptom-limited, gradual, scheduled 
activity after a period of full cognitive and physical rest (level 
B recommendation). The optimal timing to initiate an aerobic 
program has not been established, but evidence suggests that 
inactivity beyond the first three days after injury may worsen 
symptoms.
Copyright © Family Physicians Inquiries Network. Used with 
permission.
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