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ABSTRACT 
 
Mild traumatic brain injury (mTBI) is extremely common, and associated with a range of 
diffuse, non-specific symptoms including headache, nausea, dizziness, fatigue, 
hypersomnolence, attentional difficulties, photo- and phonosensitivity, irritability, and 
depersonalization. Although these symptoms usually resolve within three months, 5-15% of 
patients have chronic symptoms following mTBI. We argue that simply labelling such 
symptoms as ‘post-concussional’ is of little benefit to patients. Instead, we suggest that 
detailed assessment, including investigation, of the individual symptom clusters should be 
used to tailor a rehabilitative approach to symptoms. To complement such an approach we 
have developed a self-help website for patients with a mild head injuries, based on 
neurorehabilitative and cognitive behavioral therapy principles, offering information, tips, and 
tools to guide recovery: www.headinjurysymptoms.org. This article provides an overview of 
our approach to the management of mild head injury.  
  

INTRODUCTION 
 
Brain injury is the commonest reason for under 65s to be admitted to hospital. In most 
developed countries, the incidence of emergency department (ED) attendance is around 270-
330 per 100 000 per annum (1). Patients are triaged and stratified according to severity of 
injury. The overwhelming majority (around 93%) of injuries are mild (2). We recommend 
classifying an injury as mild according to World Health Organization (WHO) criteria: “Mild 
traumatic brain injury (mTBI) is an acute brain injury resulting from mechanical energy to the 
head from external force. Operational criteria for clinical identification include: (i). One or more 
of the following: confusion or disorientation, loss of consciousness for 30 minutes or less, post-
traumatic amnesia (PTA) for less than 24 hours, and/or other transient neurological 
abnormalities such as focal signs, seizure, and intracranial lesion not requiring surgery; AND 
(ii). Glasgow Coma Scale score of 13-15 after 30 minutes post head injury or later upon 
presentation for health care. These manifestations of mTBI must not be due to drugs, alcohol, 
medications, caused by other injuries or treatment for other injuries (e.g. systemic injuries, 
facial injuries or intubation), caused by other problems (e.g. psychological trauma, language 
barrier or coexisting medical conditions) or caused by penetrating craniocerebral injury” (3). 
However, this definition is broad and we caution even within ‘mild’ head injury there is a 
considerable span of severity and detailed assessment of this is indicated. The additional use 
of the Mayo criteria (see box 1) can assist in further clinical staging of the injury (4). 
 
Box 1. Mayo Criteria for severity of acquired brain injury. 
 

 
 

A. Classify as Moderate-Severe (Definite) TBI if one or more of the following criteria 
apply:  

1. Death due to this TBI  
2. Loss of consciousness of 30 minutes or more  
3. Post-traumatic anterograde amnesia of 24 hours or more  
4. Worst Glasgow Coma Scale full score in first 24 hours 13 (unless invalidated 

upon review, e.g., attributable to intoxication, sedation, systemic shock)  
5. One or more of the following present:  

• Intracerebral hematoma  
• Subdural hematoma  
• Epidural hematoma  
• Cerebral contusion  
• Hemorrhagic contusion  
• Penetrating TBI (dura penetrated)  
• Subarachnoid hemorrhage  
• Brain Stem Injury  
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Box 1 (continued). Mayo Criteria for severity of acquired brain injury. 

 

Note. TBI = traumatic brain injury. 

 
Patients with mTBI are usually discharged directly from the ED or within 24 hours of 
presentation after a period of observation. The major concerns at time of discharge are of 
delayed intracranial bleeding or an expanding intracranial lesion. The vast majority of delayed 
intracranial pathologies occur in the first 24 hours and they are exceptionally rare after 21 days 
(<0.1%). Patients must be cautioned about such risk usually via the provision of a head injury 
advice notice (see box 2). There should be a higher index of suspicion of such late 
complications in the elderly and patients on anticoagulants. 
 
Box 2. Example of an information sheet, provided after discharge from the ED with a head 
injury. 
 

 
 

B. If none of Criteria A apply, classify as Mild (Probable) TBI if one or more of the 
following criteria apply:  

1. Loss of consciousness of momentary to less than 30 minutes  
2. Post-traumatic anterograde amnesia of momentary to less than 24 hours  
3. Depressed, basilar or linear skull fracture (dura intact)  

 
C. If none of Criteria A or B apply, classify as Symptomatic (Possible) TBI if one or more of 
the following symptoms are present:  

• Blurred vision  
• Confusion (mental state changes)  
• Dazed  
• Dizziness  
• Focal neurologic symptoms  
• Headache 
• Nausea 

 
 

IMPORTANT THINGS TO LOOK FOR AFTER A HEAD INJURY 
 
Advice for the person taking a patient home from the emergency department 
 
   [Name]    has suffered a head injury, but does not need to be admitted to a hospital 
ward. We have examined the patient, and believe that the injury is not serious. Please 
watch the patient closely over the next day or so as very rarely complications may 
develop as a result of the injury. Overnight rouse the patient gently every couple of 
hours, and follow this advice:  

Box 2 (continued). Example of an information sheet, provided after discharge from the ED 
with a head injury. 
 

 
 
After a mTBI, most patients (up to 90% depending on definition used) experience a range of 
diffuse, non-specific symptoms including headache, nausea, dizziness, fatigue, 
hypersomnolence, attentional difficulties, photo- and phonosensitivity, irritability, and 
depersonalization. Such symptoms are often referred to as ‘post-concussional’, but most lines 
of research suggest their etiology is multifactorial and consequently this label is unhelpful and 
uninformative (3, 5). 
 
There have been a myriad of differing claims about the outcome of mTBI, but in 2004 the 
WHO Taskforce provided an authoritative epidemiological analysis of the topic with a program 
of systematic reviews that were updated in 2014 without change to the main conclusions. 
Their key finding was that “There are consistent findings that early cognitive deficits in mTBI 
are largely resolved within a few months post-injury, with most studies suggesting resolution 
within 3 months. Since this evidence is based on a variety of study designs, in a number of 
different mTBI populations and through comparisons with both injured and non-injured 
control groups, we consider it persuasive and consistent evidence.” (6). When symptoms were 
prolonged, they found this often related to background psychological and social issues.  

 
1. Do not leave the patient alone at home. 
2. Make sure that there is a nearby telephone, and that the patient stays within 

easy reach of medical help. 
3. Symptoms to look out for: 

• Is it difficult to wake the patient up? 
• Is the patient very confused? 
• Does the patient complain of a very severe headache? 
• Has the patient: 

- Vomited (been sick)? 
- Had a fit (collapsed and felt a bit out of touch afterwards)? 
- Passed out suddenly? 
- Complained of weakness or numbness in an arm or leg? 
- Complained about nog seeing as well as usual? 
- Had any watery fluid coming out of their ear or nose? 

 
If the answer to any of these questions is ‘yes’ or you are worried about anything 
else, you should telephone the emergency department on:    [tel. no.]  
Or if you are very worried, take the patient straight back to the emergency 
department.  
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Whilst we accept the WHO’s findings in general terms, we would recommend a more nuanced 
position. First, the span of injuries categorized as ‘mild’ is wide. There is the world of difference 
between someone who bumps their head on a desk and feels dazed and ‘sees stars’; to 
someone falling on their doorstep, being transiently knocked out with a brief retrograde 
memory gap of a second and PTA of a minute; through to a rider coming of a motorbike at 
high speed being totally unconscious for 25 minutes, Glasgow Coma Scale 13 on admission 
to hospital, a retrograde memory gap of 20 minutes and PTA of 23 hours. The likely 
contribution of significant structural damage will increase across this spectrum and it is crucial 
this is considered and investigated accordingly. Furthermore, within this spectrum the 
overwhelming majority of injuries are at the mildest end of the spectrum and there is a danger 
the effects of more significant injuries are ‘washed out’ in large cohorts and meta analyses. 
Second, traumatic brain injury does not occur randomly, and pre-existent risk factors, such as 
alcohol misuse, can pre-dispose to both injury and poor outcome, making it difficult to tease 
out exactly what the impact of the injury itself has been.  We therefore consider that even with 
the confines of a supposed ‘mild’ injury a nuanced assessment of the disruption of 
consciousness, the mechanism of injury and the individual risk factors (e.g. presence of 
anticoagulants) should all be considered relevant. Third, as well as considering the initial injury 
we also find that it is helpful to take a wider view of functioning in terms of the International 
Classification of Functioning, Disability and Health Framework (7), and also to think of the 
patients response to the initial injury within a cognitive behavioral framework, focusing on 
how the patients expectations may drive their behavioral response to injury. (see figure 1). 
 
Figure 1. Influence of psychological and social factors on physical symptoms.  
 

 

Note. From Mayou, Sharpe & Carson (2008) ABC of psychological medicine, with permission. 

 
  

Why Do We Need to Think about Head Injury Information?  
Information that helps make sense of symptoms and signposts patients to the correct 
treatment approach is likely to be helpful. A consequence of early sensible information could 
be a reduction in anxiety and unhelpful beliefs and behaviours, and prevention the 
development of maladaptive responses and help optimise outcome (8). Recent reviews show 
modest supportive evidence for such early educational interventions, which need not be 
intensive (9, 10).  
 
The acute assessment of head injury has been well described within SIGN 110 and NICE CG176 
with established approaches to assessment and acute imaging. We will not reiterate it here. 
 
Within such guidance, it is considered negligent not to provide a head injury advice sheet 
following acute attendance with a mTBI, that describes the ‘red flag’ symptoms that require a 
patient to return to hospital urgently (see box 2). However essential as such information is, it 
may unintentionally cause heightened anxiety. Many patients will suffer the typical symptoms 
described above, which are not ‘red flags’ but can be highly alarming to the patient. In 
particular, the provision of advice sheet puts patients on high alert as to the possibility of 
dangerous complications. When an unexpected, and often highly unpleasant symptom occurs, 
it is natural that patients will worry about whether it too is a ‘red flag’. We think it is important 
to supplement such ‘red flags’ advice with descriptions as what symptoms patients should 
commonly expect after sustaining a mild brain injury and to provide appropriate assurance 
that such symptoms are not a cause for alarm. 
 
In addition, most current sources of information for patients (fact sheets, and websites such 
as www.nhs.uk/conditions/concussion, www.healthline.com/health/concussion and 
www.familydoctor.org/condition/concussion) provide medical information, covering a list of 
alarm symptoms, but the treatment advice is poor and often consists of vague statements 
such as “Remember, it’s important to take time to rest after any concussion. This allows the 
brain to heal”, “Only return to work, college or school when you feel you have completely 
recovered. We are concerned that such advice goes against the principles of rehabilitation. 
For more significant brain injuries there is level 1 evidence that early mobilization, activation 
and rehabilitation leads to significantly improved outcome (11). Similar level 1 evidence is 
lacking after mTBI, but the available evidence and our experience suggests a similar approach 
is beneficial (12). Indeed, it would be remarkable if mTBI required the opposite approach. We 
are concerned that advice on waiting and resting until complete recovery might, iatrogenically, 
reinforce worries and avoidance behavior.  
 
Therefore, we have developed a self-help website, based on cognitive behavioral therapy and 
rehabilitation principles, that aims to inform, and guide patients with a recent mTBI and other 
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minor head injuries in their recovery: www.headinjurysymptoms.org (see figure 2). Instead of 
sitting and waiting for their symptoms to improve, the website encourages patients to play an 
active role in their recovery. We explain that there are a lot of things patients can do 
themselves and provide information, tips and tools on various topics. We also hope the 
website will be of use to neurologists seeing patients late after mTBI as a supplement to their 
treatment advice. 
 
Figure 2. Screenshot of www.headinjurysymptoms.org.  
 

 
 
Diagnosis in the Outpatient Neurology Clinic – Was it a Mild Traumatic Brain Injury?  
 
Reconstructing the History and Getting the Records 
Neurologists are most likely to become involved in the patient pathway some months post-
injury, when they have ongoing symptoms and are being referred for “a scan”. The starting 
point for the assessment of any patient with a brain injury is reconstructing the severity of the 
acute injury. Our experience is that the referral history of the nature of the brain injury cannot 
be relied on and the first rule is ‘take no-one’s word for it’, get the information yourself. We 
have encountered patients with prolonged periods of hospitalization after apparent severe 
brain injuries, who turned out to have the most trivial of knocks to the head and, less 
commonly, patients with significant neurotrauma, in whom the brain injury has simply been 
forgotten about.  
 

The majority of patients can give a coherent description of peri-injury markers of duration of 
loss of consciousness and PTA (13). In cases of apparent severe injury where things just don’t 
seem right, pay particular attention to the duration of retrograde amnesia. It is unusual to have 
had a severe injury with a retrograde amnesia of less than 30 minutes.  
 
Although we have often heard it suggested that significant TBIs are commonly missed in the 
ED this is not our experience. It can happen in cases of polytrauma, where there has been life 
saving attention paid to other injuries and a moderate TBI passes under the radar, or 
occasionally, on a Friday night where the signs of developing coma are mistaken for 
drunkenness in a young man. But our experience is that EDs almost always triage these injuries 
correctly. If the history taken some time after the event suggests a post-traumatic amnesia of 
weeks, but the patient was discharged from the ED, take the time to get and read the ED 
assessment yourself.  
 
Be aware that drugs, in particular prescribed opiates, can artificially prolong both coma and 
apparent duration of PTA. Pay attention to what the patient actually did during the time of 
supposed PTA. Did they make their own way home or navigate unaided around their home 
town? Find their way to work the next day? Could they cook, shop, etc.? It is often 
misunderstood when people talk of patients behaving and looking normal during PTA that 
this applies to being in the structured environment of a hospital or when people are around 
to provide continual guidance. Being in PTA is incompatible with all but the simplest of 
independent tasks. 
 
In most circumstances the mechanisms behind a significant brain injury will include diffuse 
axonal injury. The nature of this insult is particularly destructive to white matter sub cortical 
tracts. Patients will usually display some language impairment with mild deficits in higher 
communication such as turn taking. There will usually be at least subtle signs of disinhibition, 
deficits in metacognition and distractibility. If these features are absent one should have a 
heightened suspicion as to whether a moderate to severe brain injury has actually taken place.  
 
Role of Clinical Neuroimaging 
In our experience taking time to retrieve and review case records personally is almost always 
more informative than rushing to order ‘a scan’. That said, there is an important role for 
imaging in the assessment of mTBI, even some time after the event. The investigation of choice 
is generally magnetic resonance imaging (MRI) with susceptibility weighted imaging (SWI) (14, 
15). SWI has the advantages of being quick and easily interpretable by radiologists. There is 
debate as to the extent SWI shows diffuse vascular injury as opposed to diffuse axonal injury; 
although the two frequently co-exist they are not synonymous. Both however correlate with 
poorer cognitive outcomes and give some indication of the extent of neuronal damage, 
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Although we have often heard it suggested that significant TBIs are commonly missed in the 
ED this is not our experience. It can happen in cases of polytrauma, where there has been life 
saving attention paid to other injuries and a moderate TBI passes under the radar, or 
occasionally, on a Friday night where the signs of developing coma are mistaken for 
drunkenness in a young man. But our experience is that EDs almost always triage these injuries 
correctly. If the history taken some time after the event suggests a post-traumatic amnesia of 
weeks, but the patient was discharged from the ED, take the time to get and read the ED 
assessment yourself.  
 
Be aware that drugs, in particular prescribed opiates, can artificially prolong both coma and 
apparent duration of PTA. Pay attention to what the patient actually did during the time of 
supposed PTA. Did they make their own way home or navigate unaided around their home 
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deficits in metacognition and distractibility. If these features are absent one should have a 
heightened suspicion as to whether a moderate to severe brain injury has actually taken place.  
 
Role of Clinical Neuroimaging 
In our experience taking time to retrieve and review case records personally is almost always 
more informative than rushing to order ‘a scan’. That said, there is an important role for 
imaging in the assessment of mTBI, even some time after the event. The investigation of choice 
is generally magnetic resonance imaging (MRI) with susceptibility weighted imaging (SWI) (14, 
15). SWI has the advantages of being quick and easily interpretable by radiologists. There is 
debate as to the extent SWI shows diffuse vascular injury as opposed to diffuse axonal injury; 
although the two frequently co-exist they are not synonymous. Both however correlate with 
poorer cognitive outcomes and give some indication of the extent of neuronal damage, 
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furthermore SWI has the advantages of being quick and easily interpretable by radiologists. 
There are no hard and fast rules as to who to image, but our practice is to consider imaging if 
there was a post-traumatic amnesia of greater than 1 hour, a dangerous mechanism, an elderly 
subject, on anti-coagulants, unexpected cognitive or psychiatric trajectory post injury, 
abnormal neurological signs or uncertainty about the peri-injury markers. 
 
In our view CT should only be reserved for those patients in whom there is concern about a 
late bleed or hydrocephalus. This will be on an urgent basis. There is little rational for a routine 
CT in the late assessment of mTBI. 
 
Neurological, Vestibular and Psychiatric Symptoms after mTBI 
It should be remembered during diagnostic assessment that the risk of head injury is not 
random but heavily skewed to those with other health or lifestyle problems that predispose 
to risk taking or falls. The largest group are patients with backgrounds of substance or alcohol 
misuse but many neurological disorders, including dementia, increase the risk of falls and mTBI 
may be one of the early signs of developing disease. 
 
Further, the event that caused the mTBI may have caused other injuries that appear to indicate 
‘brain damage’ but arise through vestibular (e.g. benign paroxysmal positional vertigo - see 
dizziness below), psychological (e.g. depersonalization) or other neurological mechanisms 
(e.g. post-traumatic migraine).  
 
Common Symptoms 
We recognize that there can be serious complications of mTBI early on in the course of the 
condition, so our website instructs patients about ‘red flag’ symptoms in the days after the 
injury, which necessitate an immediate return to the ED (2). The rest of the website however, 
is focused on those common physical, emotional, behavioral, and cognitive symptoms, which 
don’t indicate alarm but do require explanation and management. 
 
Headache 
Migraine and other headaches are commonly triggered or exacerbated by head injury. A 
systematic review found chronic headache was more common in mild (75%) vs moderate or 
severe TBI (32%) (16). Migraine can be especially alarming to the patient who has not 
previously experienced it and has just had an injury. Medication overuse headache may be a 
particular issue because of pain relief given for other injuries. Injuries to the neck, as well as 
sleep disturbance, and psychological comorbidity may all contribute. The management of 
headache in this situation is no different to other situations, the primary issue being to make 
the diagnosis clear for the patient and reduce anxiety about the cause. 
 

Vertigo and Dizziness  
Dizziness after head injury has many potential causes and commonly patients have more than 
one at a time. Most common is benign paroxysmal positional vertigo (BPPV) related to 
dislodging of debris, usually in to the posterior semicircular canal during the injury, although 
other types of otolithiasis can occur. It’s easy to underestimate just how alarming sudden 
rotatory vertigo from BPPV is, especially to a patient who is already in a state of arousal after 
a knock to the head and has never had vertigo before. Most neurologists will recognize how 
much harm is done when a patient with post-head injury BPPV fails to be given the correct 
diagnosis and is allowed to continue to believe that their dizziness is evidence of brain 
damage. 
 
Vestibular migraine is the second commonest cause of dizziness in this population, often part 
of a new onset migraine, or significant worsening of pre-existing mild migraine. Central 
vestibular disorders do occur after mTBI, but are much more typically a feature of moderate 
or severe brain injury (17).  
 
Persistent postural-perceptual dizziness (PPPD) describes a functional disorder of chronic 
subjective dizziness after a vestibular trigger, and head injury is a common trigger (18).  
Lastly, dissociation is a common cause of dizziness in the neurology clinic, especially after the 
‘shock’ of mild head injury and is discussed further below.  
 
Fatigue  
Fatigue is common after mTBI. Although this may be in some part and in the very first days 
after injury due to direct effects of trauma and the body’s systemic response, other factors are 
likely to be important in most cases. In a study of 618 patients after mTBI, acute headache or 
nausea, and head injury occurring as a result of violence were the main predictors of severe 
fatigue six months after injury; severity of injury, however, was not predictive (19). In a large 
study of US military veterans, those who reported head injury with loss of consciousness were 
significantly more likely to report fatigue (53%) than those with other (35%) or no injuries 
(25%), but this association was not significant when adjusted for depression and post-
traumatic stress disorder (PTSD), suggesting that the psychological response to trauma is 
more important than direct injury effects in the generation of post-injury fatigue(20). 
Treatment of these underlying factors follows standard approaches. 
 
Advice on early mobilization and avoiding a ‘boom or bust’ approach to activity helps avoid 
secondary deconditioning. When present, a gentle progressive activity program should be 
suggested. Compliance is almost always better if specific advice is given. This need not be 
complex, simply prescribing a daily walk starting with a distance the patient can comfortably 
manage then instructions to increase it gently on a fortnightly basis and giving the patient 
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subjective dizziness after a vestibular trigger, and head injury is a common trigger (18).  
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(25%), but this association was not significant when adjusted for depression and post-
traumatic stress disorder (PTSD), suggesting that the psychological response to trauma is 
more important than direct injury effects in the generation of post-injury fatigue(20). 
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Advice on early mobilization and avoiding a ‘boom or bust’ approach to activity helps avoid 
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manage then instructions to increase it gently on a fortnightly basis and giving the patient 
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this, handwritten, on sheet of paper is often adequate and far better than vague advice to ‘do 
a bit more’. 
 
Sleep Disturbance  
Like fatigue, disturbed sleep is very common after mTBI.  A longitudinal study in a population-
based sample in New Zealand showed that 65% of 346 adults who suffered from a mTBI 
experienced sleep difficulties within the first two weeks after the injury and 41% continued to 
have sleep difficulties one year later (21). Sleep problems after mTBI can be divided into three 
broad categories: insomnia (difficulty initiating sleep, maintaining sleep or waking up too 
early), hypersomnia (excessive sleeping and sleepiness), and nightmares, which might occur in 
the context of PTSD. Poor sleep has been described as one of the most debilitating effects of 
head injury (22) and has been shown to be a predictor of the development of PCS (21, 23). 
Since sleep problems are modifiable, it is important for clinicians to actively address them in 
order to prevent sleep difficulties from becoming chronic and to facilitate recovery. 
 
In order to improve sleep, basic sleep hygiene advice is given on the website (i.e. keeping 
regular hours, avoiding naps during the day, avoiding stimulants) and links to several self-help 
leaflets are provided.   
 
Concentration and Memory Problems  
Evidence indicates that mTBI is not associated with prolonged cognitive sequelae. In a study 
of 94 concussed American football players, mild impairment of processing speed and verbal 
fluency present in the first two days after injury had resolved in 91% within 7 days and 
cognitive function did not differ from non-injured controls after 90 days (24). In a meta-
analysis of studies assessing cognitive functioning after traumatic brain injury, mTBI was 
associated with a return to normal cognitive function within three months after injury (25).  
We would add a caveat to these findings. From an epidemiological perspective, injuries at the 
trivial end of the mild spectrum are far more common than those mild injuries associated with 
more significant disruption of consciousness. In large epidemiological studies, such trivial 
injuries can ‘drown out’ the cognitive effects of more significant mild injuries, which clearly lie 
on a continuum with moderate injuries. 
 
Psychological factors associated with the injury may be important in those who complain of 
persisting cognitive symptoms after mTBI. Litigation is another factor, which may be 
associated with persisting impairment; a separate meta-analysis found that although in 
unselected or prospective studies cognitive deficits resolved by three months, involvement 
with litigation was associated with static or worsening cognitive impairment (26).  
Clinical experience tells us that thoughts and beliefs, which develop around the time of injury, 
and pre-existing beliefs about the risk of cognitive impairment can influence experience of 

cognitive symptoms.  Memory lapses such as forgetting appointment dates, directions, 
groceries, or forgetting why you entered a room or where the car is parked are all common 
experiences in the general population (27). Difficulty retrieving over-learned information, such 
as pin numbers or passwords, is also common. After mTBI, perceived threat of brain damage 
or future dementia increases the salience of such experiences, which seem to confirm the 
presence of feared impairment. Repeated experiences of perceived ‘brain failure’ therefore 
exponentially increase anxiety, which is recognized to cause impaired attentional control and 
performance by diverting attentional resources towards the threatening stimuli (in this 
situation, ‘brain failure’) and away from the task at hand (28). Thus, beliefs and predictions 
about cognitive impairment after brain injury, compounded by increasing levels of anxiety, 
contribute to both subjective and objective cognitive impairment.  
 
In patients who seem to have significant cognitive morbidity after an apparently trivial injury, 
and in whom appropriate imaging has been normal, we find there is a high rate of functional 
cognitive disorder and suggest a high index of suspicion is maintained. Functional cognitive 
disorders should only be diagnosed on the basis of positive features of inconsistent or 
incongruent cognitive symptoms. Typical presentations include detailed description of 
episodes of forgetting; reference to frequent blank periods during the day, in which the subject 
functioned normally; complaints of significant memory impairment, but retention of ability to 
watch, and follow, complex TV dramas; memory deficits inconsistent with normal forgetting- 
i.e. a businessman who complained that at the company away day he had forgotten the names 
of all his partners, but was surprised to find he could remember the names of their spouses 
and children. Functional retrograde amnesias are also encountered either as total retrograde 
amnesia or as retrograde amnesia with a reverse temporal gradient. A more complete list of 
functional cognitive features is in table 1. 
 
We recommend caution in the routine clinical use of psychometric tests where the injury has 
been very mild, finding there is more value to be had in careful assessment of the nature of 
the injury itself followed by detailed clinical assessment. Insensitively applied cognitive testing 
can lead to performance anxiety and poor scores. Patients may score particularly poorly on 
tasks requiring sustained attention (such as those involving calculation), verbal fluency, and 
on tests depending on transfer of information from working to episodic memory (such as 
address recall). In contrast, experience suggests that tests of construction, motor sequencing, 
and social cognition - often impaired after severe brain injury and in neurodegenerative 
conditions - may be less vulnerable to interference from anxiety and therefore a more 
reassuring indicator of general cognitive performance.  
 
In those presenting with new cognitive impairment arising weeks, months, or years after a 
mTBI, it can confidently be said that the impairment is not due to direct effects of the injury 
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episodes of forgetting; reference to frequent blank periods during the day, in which the subject 
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watch, and follow, complex TV dramas; memory deficits inconsistent with normal forgetting- 
i.e. a businessman who complained that at the company away day he had forgotten the names 
of all his partners, but was surprised to find he could remember the names of their spouses 
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We recommend caution in the routine clinical use of psychometric tests where the injury has 
been very mild, finding there is more value to be had in careful assessment of the nature of 
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can lead to performance anxiety and poor scores. Patients may score particularly poorly on 
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on tests depending on transfer of information from working to episodic memory (such as 
address recall). In contrast, experience suggests that tests of construction, motor sequencing, 
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mTBI, it can confidently be said that the impairment is not due to direct effects of the injury 
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itself, and other causes including other medical, neurological or psychiatric disorder, effects of 
alcohol or medications, or functional cognitive impairment, should all be considered. Sign 130 
recommends against routine referral for psychometric testing in mTBI patients (12). 
 
Table 1. Clinical features suggesting a functional cognitive disorder versus brain injury. 
 

Functional Cognitive Disorder Brain Injury 

Cognitive disorder develops over a period of 
time 

Cognitive disorder worse at time of injury 
then improves 

Attends alone Attends with someone 
Patient more aware of the problem than 
others 

Others more aware of the problem than 
patient 

Able to detail list of drugs, previous 
interactions with doctors 

Less able 

Watches TV dramas Stops following drama 

Marked variability Less variability 
Types of memory symptoms are usually 
within most people's normal experience 

Types of memory symptoms are often outwith 
normal experiences 

‘I used to have a brilliant memory’ Does not highlight previous ‘brilliant memory’ 
Loss of own identity or family members Able to communicate basic facts of own 

identity and who family are 
Can answer questions with multiple 
components 

Can only manage single component questions 

Answering questions with normal flow Tend to delay before answering questions 
Frequently offer elaboration and detail Unlikely to give spontaneous elaboration of 

detail 
Normal, or anxious, conversational 
interaction 

Impulsive conversational interaction with loss 
of normal ‘turn taking’ 

No loss of theory of mind Loss of theory of mind 
Minimal impact on tasks such as motor 
sequencing and praxis 

Motor sequencing and praxis impaired 
 

Receptive and higher language unimpaired Impairments of receptive  and higher 
language function 

Total retrograde amnesias or marked reverse 
temporal gradient 

Retrograde amnesia follows normal pattern 

Note. From Griem, Stone, Carson & Kopelman (2016) Psychologic/functional forms of memory disorder, in: Handbook of 
clinical neurology, with permission. 

 
Irritability  
Irritability is a highly non-specific symptom, occurring after both mild and severe brain injury, 
in conditions of global and local disturbance of brain function, in both mild and severe mental 
illness and occurring as part of a normal response to temporary situational stress or tiredness. 

Irritability occurring after mTBI may be the due to any or all of these factors, and in some cases 
may also represent a premorbid characteristic; perhaps even contributing to predisposition to 
brain injury.  
 
There is a lack of evidence regarding the management of irritability after mTBI. Clinical 
assessment should aim to identify significant comorbid depression, anxiety, or post-traumatic 
symptoms and appropriate psychiatric advice sought. In the absence of serious psychiatric 
comorbidity, the natural history is of resolution to baseline in days or weeks. Medication 
should not usually be necessary, but in cases of new, troublesome, and persisting irritability, a 
trial of medication may be justified. In this case, reasonable options to try include propranolol, 
which can be helpful for aggression after moderate and severe brain injury (29), or an SSRI, 
especially where there is evidence of anxiety or low mood.  
 
Anxiety and Low Mood  
mTBI can provoke or aggravate symptoms of both anxiety and depression (30). Patients often 
have lots of worries about the symptoms they experience after a head injury and their possible 
consequences: “Are the symptoms signs of brain damage?”, “Will I fully recover?”, “Will I get 
my old life back?”. Even though worry can be normal, some patients get caught up in their 
worries and are very difficult to reassure. They might be inclined to frequently visit their doctor 
and look up information on their symptoms (online). Such health anxiety can worsen 
symptoms like dizziness, headache and fatigue.  
 
The event causing the mTBI may also precipitate PTSD, a condition in which the traumatic 
event is repeatedly being re-lived through nightmares, flashbacks and intrusive memories (30), 
particularly in psychologically vulnerable patients.  
 
Depression is also common in patients with persistent symptoms after mTBI. Although the 
evidence suggests that depressive symptoms pre-existed the mTBI and serve as a risk factor 
for persistent symptoms, there can be a reattributing narrative in which patients focus on the 
impact of the injury on their lives with thoughts like “This injury has made my life miserable”, 
“Why did this have to happen to me?”, or “I can not get myself to do anything.”. Such thoughts 
can heighten feelings of sadness, frustration, hopelessness and loneliness, lead to avoidance 
behaviors (staying in the house, staying in bed, avoiding social interactions), causing a vicious 
circle. When severe, a brief enquiry on suicidal ideation should be considered mandatory. 
Management follows standard approaches of advice, prescription of antidepressants and 
referral to psychological treatment or more specialist assessment as appropriate. 
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behaviors (staying in the house, staying in bed, avoiding social interactions), causing a vicious 
circle. When severe, a brief enquiry on suicidal ideation should be considered mandatory. 
Management follows standard approaches of advice, prescription of antidepressants and 
referral to psychological treatment or more specialist assessment as appropriate. 
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Dissociation 
Dissociative symptoms are greatly underestimated as a cause of dizziness in the neurology 
clinic. Dissociation describes many kinds of bodily and psychological symptoms related to a 
lack of integrity of brain functioning, including alterations in memory and personality. 
However, in a neurological context the most important are depersonalization, a sense of 
disconnection from a body part or the whole body, and derealisatie, a feeling of disconnection 
from the environment. Dissociation is a normal experience in states of shock, or sleep 
deprivation. There is a large body of literature on ‘peri-traumatic dissociation’ occurring at the 
moment of physical injury or psychologically traumatic events. It independently predicts PTSD, 
including in brain injury (31).  Dissociation also occurs in migraine, epilepsy, with drug use and 
psychiatric disorders. Dissociation is commonly comorbid with vestibular disorders when it 
predicts increased disability (32). Usually patients need help to describe dissociation, which 
they often struggle to find the right words for, and even then are typically reluctant to describe. 
The sensations are often ‘weird’ and are considered by most people to be well on the way to 
‘crazy’. Ask the patient whether their dizziness is a ‘sense of lightheadedness’, ‘a feeling of 
movement’, ‘a sense of disconnection/unreality’ and see which one they pick. If prompted, ask 
them if it feels at all like they are, or are not, ‘floating’, ‘detached’, ‘far away’ or ‘in a place of 
their own’ (derealisatie) or whether they have a feeling that they feel ‘a bit disembodied’, 
sometimes ‘zone out’, if their legs are spongy, or ‘not quite there’ (depersonalization). 
 
Clinically, the importance of identifying dissociation after head injury is that doing so can 
relieve the patient of considerable anxieties. Dissociation does not mean the patient is going 
mad or ‘losing it’. It is common and can be triggered by the initial injury or by a vestibular 
trigger such as BPPV (33), by sleep deprivation and fatigue. Dissociation thrives on attention. 
Ideally, treatment helps the patient starve the symptom of attention, by recognizing how 
unpleasant it is but then normalizing it, learning to name it and accept as a normal result of 
the processes that have occurred since the injury, and one that will usually settle in time in 
most people. For that reason, patient education is especially important in patients with 
dissociation. There are now some good podcasts (34) and videos (35) for patients to learn 
more about this symptom (36). Treatment of chronic dissociation is more difficult and poorly 
evidenced, although there is promise from cognitive behavioral therapy (37). 
 
Management 
 
Medication  
Painkillers, sedatives and antidepressants are often used and prescribed in patients with head 
injuries. Even though the use of painkillers, including opiates, might be very helpful in the days 
following the injury, particularly where there has been significant trauma to other body areas, 
continuous use of analgesics in the medium term is usually unhelpful, and in cases where the 

primary indication is migraine must be avoided. Sedative medications can contribute to 
cognitive symptoms after mTBI; benzodiazepines in particular cause cognitive impairment 
during both acute and chronic use and should also be avoided. Antidepressants may be 
prescribed for the treatment of depression following mTBI, but can also be helpful for anxiety, 
sleep problems and -in some cases- pain.  
 
Resuming Daily Activities 
Although rest is often advised after mTBI, the available evidence suggests that, as with back 
pain, prolonged rest does not result in improved outcomes (38-40). The physical 
deconditioning and social isolation which can result from prolonged withdrawal from normal 
activities is likely to bring fatigue and feelings of being overwhelmed on return to normal 
activities. A ‘cascade’ of activity avoidance and exercise intolerance has been described (40). 
An extended period of well-intentioned support from family or others in taking normal 
responsibilities away from the individual can have a similar effect.  
 
Fatigue after mTBI may become chronic and problematic where there are unhelpful 
perpetuating cognitions and behaviors. Beliefs such as ‘I have brain damage and can’t manage 
normal activities’, and ‘My brain is fragile and fatigue is a ‘warning sign’ of further damage’ 
can lead the individual to curtail activities resulting in a vicious cycle of activity avoidance and 
fatigue. Negative predictions about mTBI and all-or-nothing cognitions have been found to 
predict persistent symptoms (PCS) at three and six months after injury (8). Timely explanation 
of the probability of good prognosis and reframing of unhelpful cognitions at an early stage 
may avoid this situation developing.  
 
Unhelpful patterns of behavior can occur alongside such cognitions or independently. 
Commonly, an unhelpful boom-bust pattern arises consisting of days of over-activity, leading 
to exhaustion, alternating with days to weeks of fatigue and bed rest. This pattern has the 
overall effect of preventing a gradual increase in fitness and fatigue-tolerance and reinforcing 
the unhelpful association of activity with fatigue. Where a boom-bust pattern of activity has 
become strongly engrained, graded exercise therapy, such as has been shown effective in 
chronic fatigue syndrome (41), may be effective.  
 
Cognitive Training 
Education (concentrating on mechanisms of attention and working memory) is key in the 
management of cognitive impairment after mTBI. Strategies from cognitive rehabilitation 
aiming to improve attentional focus may be helpful. However, use of memory aids such as 
notebooks and alarms should be advised more cautiously after mTBI where the prognosis is 
good: extensive use may lead to perceived dependence and loss of confidence in personal 
efficacy, perpetuating subjective memory problems.  
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Relaxation Exercises  
Relaxation exercises have the potential to reduce anxiety and irritability, improve low mood 
and help sleeping. On the website, several exercises are offered in a combination of YouTube 
videos and written instructions: deep breathing, progressive muscle relaxation and guided 
imagery. Daily practice of these exercises is encouraged. 
 
Alcohol Use  
Substance use and brain injury have an intimate relationship and up to half of patients have a 
pre-injury history of alcohol problems with similar proportions intoxicated at the time of injury 
(42). Up to a third have a history of illicit drug use (43).  
Everyone knows that alcohol use can lead to headaches, nausea, tiredness, poor concentration, 
irritability, impulsivity, anger outbursts, and poor decision making. Even small amounts of 
alcohol can interfere with learning new information, cause poor quality sleep and interfere 
with sexual function. These symptoms overlap greatly with PCS, meaning alcohol use post-
brain injury can lead to both patients and clinicians misattributing alcohol-related symptoms 
to the brain injury. It is easy to see how vicious cycles can develop; hypervigilance to what may 
actually be largely alcohol-driven symptoms promoting anxiety, which in turn leads to 
increased drinking for its perceived relaxing or soporific effects. This inevitably worsens 
symptoms, potentially confirming to the patient that there has been a significant brain injury.   
Contacts with health care practitioners occurring consequent to a mTBI offer a ‘teachable 
moment’. It may be clearly apparent alcohol played a considerable role in their injury, meaning 
patients may be particularly receptive to information about the impact of alcohol on their 
health. A recent meta-analysis found that 5-10 minutes of feedback and advice to ED 
presenters intoxicated or with alcohol-related injuries in a reduction significant at a population 
level (44). In terms of what is the ‘active ingredient’, prompting self-recording of alcohol intake 
is associated with greater effect sizes (45), and patients can be directed to a variety resources 
which support this, e.g. www.drinkaware.co.uk. Simply asking the question ‘how much do you 
drink?’ may be enough to trigger a positive behavior change (46).  
 
Long-term Outcomes, CTE and Dementia 
There has been increased media reporting on long-term outcomes of concussion and in 
particular the risk of dementia. However, the evidence underpinning these reports is much 
more conflicting and prone to confounding than many appreciate (47). To date, the three meta 
analyses that have examined the question have all found no association (48-50). Since the 
publication of these studies a high quality study based on Danish health records did suggest 
a weak association, but was not able to fully deal with the multiple confounders (51). 
Furthermore, neither the diagnosis of dementia or TBI is highly reliable in routine practice, 
limiting the precision of big data studies (52, 53). Even if the association found was true it was 

less than the risk of failing to eat a Mediterranean diet. Our practice is to reassure patients 
that a single mTBI does not cause future dementia (54).  
 
CONCLUSIONS 
 
mTBI is the commonest reason for acute hospital attendance. Although most patients recover 
spontaneously within 3 months, it can be an unpleasant and anxiety creating experience. The 
provision of high quality information and advice on helpful strategies can assist with early 
recovery. We hope our free to use website www.headinjurysymptoms.org can assist with that. 
A significant minority of patients have more protracted symptoms. Whilst there has been 
considerable debate over the years as to the exact nature of these symptoms, there has been 
far less in the way of practical advice as to how to actually treat them. We suggest that simply 
lumping all the symptoms together under the banner of ‘post-concussional’ is actively 
unhelpful. Instead we recommend an assessment of the nature of the initial injury, followed 
by detailed assessment of the individual symptom clusters, leading to a description of the 
individual neurologic and neuropsychiatric components of the presentation, which in turn 
leads to individual treatment strategies. We suggest such an approach is much more satisfying 
for both doctor and patient. We hope our website can be a useful adjunct to such an approach 
backing up the clinician’s advice and providing additional reassurance and strategies to the 
patient. 
Only a randomised clinical trial can show whether a website meets our aim of improving 
outcome we and we acknowledge that any intervention, including provision of information 
and advice, has the potential to cause unforeseen harms. In the interim we think more positive 
symptom identification ,and treatment messages should be delivered to people who have 
experienced mTBI. 
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