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Ms. J, age 19, is a Division I collegiate volleyball player who recently 
sustained her third sport-related concussion (SRC). She has no psy-
chiatric history but does have a history of migraine, and her head-

aches have worsened since the most recent SRC. She has a family history of 
depression (mother and her sole sibling). Ms. J recently experienced the loss 
of her coach, someone she greatly admired, in a motor vehicle accident. She 
is referred to outpatient psychiatry for assessment of mood symptoms that 
are persisting 1 month after the SRC. Upon assessment, she is found to meet 
8 of the 9 criteria for a major depressive episode, including suicidality with 
vague plans but no intent to end her life.

Although Ms. J does not have a history of psychiatric illness, her psy-
chiatrist recognizes that she has factors that increase her risk of developing 
depression post-SRC, and of poor recovery from SRC. These include pre-
existing symptoms, such as her history of migraine, which is common in 
patients after SRC. Additionally, a family history of psychiatric disorders 
and high life stressors (eg, recent loss of her coach) are risk factors for a 
poor SRC recovery.1 Due to these risk factors and the severity of Ms. J’s 
symptoms—which include suicidal ideation—the psychiatrist believes 
that her depressive symptoms might be unlikely to improve in the coming 
weeks, so he establishes a diagnosis of “depressive disorder due to another 
medical condition (concussion)” because the development of her depres-
sive symptoms coincided with the SRC. If Ms. J had a pre-existing mood 
disorder, or if her depression had not developed until later in the post-
injury period, it would have been more difficult to establish confidently 
that the depressive episode was a direct physiologic consequence of the 
SRC; if that had been the case, the diagnosis probably would have been 
unspecified or other specified depressive disorder.2  
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SRC is a traumatic brain injury (TBI) induced 
by biomechanical forces, typically resulting 
in short-lived impairment of neurologic 
function, although signs and symptoms 
may evolve over minutes to hours.3 It largely 
reflects functional, rather than structural, 
brain disturbances.3 SRC has been deemed a 
“neuropsychiatric syndrome” because psy-
chiatric manifestations are common.4 There 
may be a myriad of biopsychosocial factors 
involved in the etiology of psychiatric symp-
toms in an individual who sustains an SRC. 
For example, SRC may have a direct physi-
ologic cause of psychiatric symptoms based 
on the location and degree of injury to the 
brain. Additionally, pre-existing psychiatric 
symptoms might increase the likelihood of 
sustaining an SRC. Finally, as with any major 
injury, illness, or event, stressors associated 
with SRC may cause psychiatric symptoms. 

Regardless of causal factors, psychiatrists 
should be comfortable with managing psy-
chiatric symptoms that commonly accom-
pany this condition. This article highlights 
possible psychiatric manifestations of SRC 
and delineates high-yield management con-
siderations. Although it focuses on concus-
sions that occur in the context of sport, much 
of the information applies to patients who 
experience concussions from other causes.

SRC and depression
Changes in mood, emotion, and behavior 
are common following SRC. On the Sport 
Concussion Assessment Tool 5 (SCAT5),5 
which is a standardized tool used to evalu-
ate athletes suspected of having sustained 
a concussion, most symptoms overlap with 
those attributable to anxiety and depres-
sion.4,6 These include5:

•	feeling slowed down 
•	“not feeling right” 
•	difficulty concentrating
•	fatigue or loss of energy
•	feeling more emotional
•	irritability
•	sadness 
•	feeling nervous or anxious
•	difficulty falling asleep.

A recent systematic review of mental 
health outcomes of SRC in athletes found 
that the most commonly described and 

studied psychiatric symptoms following 
SRC were depression, anxiety, and impul-
sivity.7 The most rigorous study included 
in this review found depressive symptoms 
in 20% of collegiate athletes following SRC 
(all tested within 41 days of the SRC) vs 
5% in the control group.8 These researchers 
delineated factors that predicted depres-
sive symptoms after SRC (Box 1,8 page 25).  
Data were insufficient to draw conclu-
sions about the association between SRC 
and other psychiatric symptoms, such  
as anxiety.8

Psychiatric manifestations of concussion 
in retired athletes may shed light on the 
long-term impact of SRC on psychiatric dis-
orders, particularly depression. Hutchison 
et al9 conducted a systematic review of 
mental health outcomes of SRC in retired 
athletes. Two of the included studies that 
measured clinically diagnosed disorders 
found positive associations between self-
reported concussion and clinically diag-
nosed depression.10,11 Hutchison et al9 found 
insufficient data to draw conclusions about 
depression and a lifetime history of sub-
concussive impacts—a topic that is receiving 
growing attention. 

Regarding a dose-response relationship in 
retired athletes, Guskiewicz et al11 reported 
a 3-fold increased risk of depression among 
retired professional football players who 
had experienced ≥3 SRCs. Five years later, 
the same research group reported a 5.8-fold 
increased risk of depression in retired pro-
fessional football players after 5 to 9 concus-
sions.10 In sum, there is evidence to suggest 
that the more SRCs an athlete sustains, the 
more likely they are to develop depres-
sion. Moreover, depression may persist or 
develop long after an SRC occurs. 

Suicide risk
While suicide among athletes, especially 
football players, who have experienced con-
cussion has received relatively widespread 
media attention, the risk of suicide in former 
professional football players appears to be 
significantly lower than in the general popu-
lation.12 A recent large systematic review and 
meta-analysis reported on 713,706 individu-
als diagnosed with concussion and/or mild 
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TBI and 6,236,010 individuals with no such 
diagnoses.13 It found a 2-fold higher risk of 
suicide in individuals who experienced con-
cussion and/or mild TBI, but because par-
ticipants were not necessarily athletes, it is 
difficult to extrapolate these findings to the 
athlete population.

Other psychiatric symptoms 
associated with SRC
Posttraumatic stress disorder (PTSD). 
Some athletes experience PTSD symptoms 
shortly after SRC, and these can be missed 
if clinicians do not specifically ask about 
them.14 For example, substantial propor-
tions of athletes who have had an SRC 
report making efforts to avoid sport situ-
ations that are similar to how and where 
their SRC occurred (19%), having trouble 
keeping thoughts about sustaining the SRC 
out of their heads (18%), experiencing flash-
backs of sustaining the SRC (13%), and hav-
ing nightmares about sustaining the SRC 
(8%).14 Posttraumatic stress disorder may 
have a negative impact on an athlete’s per-
formance because a fear of re-injury might 
lead them to avoid rehabilitation exercises 
and inhibit their effort.15-18

 
Attention-deficit/hyperactivity disorder 
(ADHD) is commonly comorbid with SRC.19,20 
It is not known if pre-existing ADHD 
makes sustaining a concussion more likely 
(eg, because the athlete is distractible and 
thus does not notice when an opponent is 
about to hit them hard) and/or if a history 
of concussion makes ADHD more likely to 
develop (eg, because something about the 
concussed brain is changed in a way that 
leads to ADHD). Additionally, in some 
cases, ADHD has been associated with pro-
longed recovery from SRC.3,21

Immediate medical evaluation 
and cognitive assessment
Any patient in whom an SRC is suspected 
should undergo a medical evaluation imme-
diately, whether in a physician’s office, emer-
gency department, or on the sideline of a 
sports event. This medical evaluation should 
incorporate a clinical neurologic assessment, 

including evaluation of mental status/cogni-
tion, oculomotor function, gross sensorimo-
tor, coordination, gait, vestibular function, 
and balance.3 

There is no single guideline on how and 
when a neuropsychology referral is war-
ranted.22 Insurance coverage for neurocog-
nitive testing varies. Regardless of formal 
referral to neuropsychology, assessment of 
cognitive function is an important aspect of 
SRC management and is a factor in return-
to-school and return-to-play decisions.3,22 
Screening tools, such as the SCAT5, are use-
ful in acute and subacute settings (ie, up to 
3 to 5 days after injury); clinicians often use 
serial monitoring to track the resolution of 
symptoms.3 If pre-season baseline cogni-
tive test results are available, clinicians may 
compare them to post-SRC results, but this 
should not be the sole basis of management 
decisions.3,22

Diagnosing psychiatric disorders 
in patients with SRC
Diagnosis of psychiatric symptoms and 
disorders associated with SRC can be chal-
lenging.7 There are no concussion-specific 
rating scales or diagnostic criteria for psy-
chiatric disorders unique to patients who 
have sustained SRC. As a result, clinicians 
are left to use standard DSM-5 criteria for 
the diagnosis of psychiatric disorders in 
patients with SRC. Importantly, psychiatric 
symptoms must be distinguished from dis-
orders. For example, Kontos et al23 reported 
significantly worse depressive symptoms 
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following SRC, but not at the level to meet 
the criteria for major depressive disorder. 

This is an important distinction, because a 
psychiatrist might be less likely to initiate 
pharmacotherapy for a patient with SRC 
who has only a few depressive symptoms 
and is only 1 week post-SRC, vs for one 
who has had most symptoms of a major 
depressive episode for several weeks.

The American Medical Society for Sports 
Medicine has proposed 6 overlapping clin-
ical profiles in patients with SRC (see the 
Table at MDedge.com/psychiatry).24 Most 
patients with SRC have features of multi-
ple clinical profiles.24 Anxiety/mood is one 
of these profiles. The impetus for develop-
ing these profiles was the recognition of 
heterogeneity among concussion presenta-
tions. Identification of the clinical profile(s) 
into which a patient’s symptoms fall might 
allow for more specific prognostication 
and targeted treatment.24 For example, 
referral to a psychiatrist obviously would 
be appropriate for a patient for whom 
anxiety/mood symptoms are prominent. 

Treatment options for psychiatric 
sequelae of SRC 
Both psychosocial and medical principles of 
management of psychiatric manifestations of 
SRC are important. Psychosocially, clinicians 
should address factors that may contribute 
to delayed SRC recovery (Box 2,25-30 page 27). 

No medications are FDA-approved for 
SRC or associated psychiatric symptoms, 
and there is minimal evidence to support 
the use of specific medications.31 Most ath-
letes with SRC recover quickly—typically 
within 2 weeks—and do not need medica-
tion.4,32 When medications are needed, start 
with low dosing and titrate slowly.33,34 

For patients with SRC who experience 
insomnia, clinicians should focus on sleep 
hygiene and, if needed, cognitive-behav-
ioral therapy for insomnia (CBT-I).31 If 
medication is needed, melatonin may be 
a first-line agent.31,35,36 Trazodone may be 
a second option.32 Benzodiazepines typi-
cally are avoided because of their negative 
impact on cognition.31

For patients with SRC who have depres-
sion, selective serotonin reuptake inhibitors 

(SSRIs) may simultaneously improve 
depressed mood31 and cognition.37 Tricyclic 
antidepressants (TCAs) are sometimes used 
to treat headaches, depression, anxiety, 
and/or insomnia after SRC,32 but adverse 
effects such as sedation and weight gain 
may limit their use in athletes. Theoretically, 
serotonin-norepinephrine reuptake inhibi-
tors might have some of the same benefits 
as TCAs with fewer adverse effects, but 
they have not been well studied in patients 
with SRC.

For patients with SRC who have cogni-
tive dysfunction (eg, deficits in attention 
and processing speed), there is some evi-
dence for treatment with stimulants.31,37 
However, these medications are prohibited 
by many athletic governing organizations, 
including professional sports leagues, the 
National Collegiate Athletic Association 
(NCAA), and the World Anti-Doping 
Agency.4 If an athlete was receiving stimu-
lants for ADHD before sustaining an SRC, 
there is no evidence that these medications 
should be stopped.

Consider interdisciplinary 
collaboration 
Throughout the course of management, 
psychiatrists should consider if and when 
it is necessary to consult with other spe-
cialties such as primary care, sports medi-
cine, neurology, and neuropsychology. 
As with many psychiatric symptoms and 
disorders, collaboration with an interdis-
ciplinary team is recommended. Primary 
care, sports medicine, or neurology should 
be involved in the management of patients 
with SRC. Choice of which of those 3 
specialties in particular will depend on 
comfort level and experience with man-
aging SRC of the individual providers in 
question as well as availability of each pro-
vider type in a given community. 

Additionally, psychiatrists may won-
der if and when they should refer patients 
with SRC for neuroimaging. Because SRC 
is a functional, rather than structural, brain 
disturbance, neuroimaging is not typically 
pursued because results would be expected 
to be normal.3 However, when in doubt, 
consultation with the interdisciplinary 
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team can guide this decision. Factors that 
may lead to a decision to obtain neuroimag-
ing include: 

•	an abnormal neurologic examination
•	prolonged loss of consciousness
•	unexpected persistence of symptoms  

(eg, 6 to 12 weeks)
•	worsening symptoms.22 

If imaging is deemed necessary for a 
patient with an acute SRC, brain CT is 
typically the imaging modality of choice; 
however, if imaging is deemed necessary 
due to the persistence of symptoms, then 
MRI is often the preferred test because it 
provides more detailed information and 
does not expose the patient to ionizing 
radiation.22 While results are often normal, 
the ordering clinician should be prepared 
for the possibility of incidental findings, 
such as cysts or aneurysms, and the need 
for further consultation with other clini-
cians to weigh in on such findings.22 

 CASE CONTINUED 

Ms. J is prescribed extended-release venla-
faxine, 37.5 mg every morning for 5 days, and 
then is switched to 75 mg every morning. The 
psychiatrist hopes that venlafaxine might 
simultaneously offer benefit for Ms. J’s depres-
sion and migraine headaches. Venlafaxine is 
not FDA-approved for migraine, and there 
is more evidence supporting TCAs for pre-
venting migraine. However, Ms. J is adamant 
that she does not want to take a medication, 
such as a TCA, that could cause weight gain 
or sedation, which could be problematic 
in her sport. The psychiatrist also tells Ms. J 
to avoid substances of abuse, and empha-
sizes the importance of good sleep hygiene. 
Finally, the psychiatrist communicates with 
the interdisciplinary medical team, which is 
helping Ms. J with gradual return-to-school 
and return-to-sport strategies and ensuring 
continued social involvement with the team 
even as she is held out from sport.

Ultimately, Ms. J’s extended-release ven-
lafaxine is titrated to 150 mg every morning. 
After 2 months on this dose, her depressive 
symptoms remit. After her other symptoms 
remit, Ms. J has difficulty returning to certain 
practice drills that remind her of what she 
was doing when she sustained the SRC. She 
says that while participating in these drills, 

she has intrusive thoughts and images of the 
experience of her most recent concussion. 
She works with her psychiatrist on a gradual 
program of exposure therapy so she can 
return to all types of practice. Ms. J says she 
wishes to continue playing volleyball; how-
ever, together with her parents and treat-
ment team, she decides that any additional 
SRCs might lead her to retire from the sport.
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venlafaxine with 
the hope it might 
simultaneously 
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Bottom Line
Psychiatric symptoms are common after sport-related concussion (SRC). The 
nature of the relationship between concussion and mental health is not firmly 
established. Post-SRC psychiatric symptoms need to be carefully managed to avoid 
unnecessary treatment or restrictions.

Related Resources
•	�National Collegiate Athletic Association. Concussion. www.
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Table 

Clinical profiles in sport-related concussion

Clinical profile
Examples of possible physical 
examination findings Examples of targeted treatments

Anxiety-mood • Normal

• Agitated

• Anxious

• Maintain social engagement

• Cognitive-behavioral therapy

Headache-migraine • Normal

• Avoidance reaction to bright light

• Occipital tenderness 

• Manual therapy

• Treatment of headache disorder

Ocular • Abnormal near point convergence

• Impaired accommodation

• Abnormal pursuits

• Ocular rehabilitation

• Lens changes

Vestibular • Impaired balance/gait

• Abnormal vestibular-ocular reflex

• �Abnormal visual motion sensitivity or 
other abnormal vestibular testing

• Graded exposure to stimuli

• Vestibular rehabilitation

Cognitive • Normal

• Confusion

• Disorientation

• Academic modifications

• �Formal neurocognitive evaluation/
rehabilitation

Fatigue • Normal

• Tired or subdued appearance

• Decreased arousal

• Cognitive-behavioral therapy

• �Graded exertional tolerance training 
in chronic setting

Source: Reference 24
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