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Treatment of Post-Concussion Syndrome
Following Mild Head Injury

Wiley Mittenberg, Elizabeth M. Canyock, Daniel Condit, and Christine Patton
Nova Southeastern University, Center for Psychological Studies, Fort Lauderdale, FL, USA

ABSTRACT

Approximately 38% of patients who sustain head trauma characterized by a brief disturbance of con-
sciousness and clinically unremarkable neuroradiologic findings meet International Classification of
Diseases 10th edition (ICD-10) diagnostic criteria for postconcussion syndrome (PCS). Physicians treat a
majority of cases with nonsteroidal analgesics or antidepressants, and refer about 40% for psychological
consultation. Psychological treatment typically involves education, reassurance, and reattribution of
symptoms to benign causes. A review of controlled treatment outcome studies conducted over the past 2
decades in Scandinavia, Great Britain, Canada, and the United States suggests that early single session
treatment can prevent the syndrome as effectively as traditional outpatient therapy. Several standardized,

empirically supported treatment manuals are available.

A significant minority of patients who sustain
head trauma characterized by a brief disturbance
of consciousness and clinically unremarkable
neuroradiologic findings subsequently seek treat-
ment for symptoms associated with postconcus-
sion syndrome (PCS). Physicians treat 3—4 cases
per month, and refer about 40% of these to
psychologists (Evans, Evans, & Sharp, 1994).
Although the cause of the symptoms continues
to be debated (Binder, 1997; Binder, Rohling, &
Larrabee, 1997; Mittenberg & Strauman, 2000),
review of the literature reveals a relative consen-
sus concerning appropriate diagnosis and treat-
ment.

International Classification of Diseases, 10th
edition (ICD-10) diagnostic criteria 310.2 for
postconcussion syndrome appear in Table 1.
These criteria represent the 1992 revision of
diagnostic guidelines that have been in clinical
use for more than 20 years, and reflect the
consensus of epidemiological studies conducted
in Great Britain, Scandinavia, and the United
States. The ICD-10 clinical description indicates

that PCS occurs following head injuries that are
usually (but not necessarily) accompanied by
some loss of consciousness. Depression, anxiety,
and fear of permanent brain damage exacerbate
and maintain the acute symptoms. ICD-10
diagnostic guidelines recognize that neurological
abnormalities are often not associated with the
syndrome and are not required for diagnosis
(World Health Organization, 1992). These criteria
are a useful method to judge the effectiveness of
treatment for PCS. About 30% of patients who
are consecutively hospitalized for mild head
injury meet ICD-10 criteria for PCS 6-months
post-injury without treatment (Mittenberg &
Strauman, 2000).

The outcome of treatment for PCS can also be
quantified by standardized measurement of the
number, intensity, and/or duration of individual
symptoms. Several symptom inventories are
available that can be useful for this purpose
(Gouvier, Cubic, Jones, Brantley, & Cutlip, 1992;
King, Crawford, Wenden, Moss, & Wade, 1995;
Miller & Mittenberg, 1998). Symptom inven-
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Table 1. ICD-10 Diagnostic Criteria 310.2 Postconcussion Syndrome (PCS).

1. History of head trauma with loss of consciousness precedes symptom onset by maximum of 4 weeks.

2. Three or more symptom categories:

(a) Headache, dizziness, malaise, fatigue, noise intolerance,

(b) Irritability, depression, anxiety, emotional lability,

(c) Subjective concentration, memory, or intellectual difficulties without neuropsychological evidence

of marked impairment,
(d) Insomnia,
(e) Reduced alcohol tolerance,

(f) Preoccupation with above symptoms and fear of brain damage with hypochondriacal concern and

adoption of sick role.

Note. ICD-10 refers to the International Classification of Diseases, 10th edition.

tories are the most frequently cited objective
measures for reporting epidemiology and treat-
ment effects in the current literature. Reference to
diagnostic criteria is also of importance because
many of the discrete symptoms of PCS may be
mundane, reflect misattribution of pre-morbid
occurrences, or be due to a pre-existing condition
(Binder et al., 1997; Mittenberg, DiGiulio, Perrin,
& Bass, 1992; Mittenberg & Strauman, 2000).

Clinical Treatment of Postconcussion
Syndrome (PCS)

Postconcussive symptoms are most frequently
treated with medication. Table 2 presents the
results of Evans et al’s. (1994) survey of treat-
ments prescribed by a representative sample of
physicians. Nonsteroidal anti-inflammatory anal-
gesics (e.g., Motrin) were most often recom-

mended. Antidepressant medication was the
second most commonly prescribed medication
overall, and was the treatment preferred by neu-
rologists. Serotonin reuptake inhibitor and tricyc-
lic antidepressants are effective therapies for
anxiety and headache as well as depression, and
may also treat fatigue, irritability, and concentra-
tion difficulty to the extent that anxiety or depres-
sion contribute to their presentation.

Preliminary studies suggest that the Serotonin
reuptake inhibitor antidepressant Zoloft (Sertra-
line) and the benzodiazepene anxiolytic Xanax
(Alprazolam) can be effective in reducing post-
concussive symptoms following mild head
trauma (Cytowick, Stump, & Larned, 1987; Fann,
Uomoto, & Katon, 2000, 2001). Review of the
literature reveals that controlled treatment out-
come studies for other frequently prescribed

Table 2. Percent of Physicians Recommending Specific Types of Treatment for Post-concussion Syndrome (PCS).

Total sample Neurologists Neurosurgeons Orthopedists Internists

(n=397) (n=100) (n=97) (n=282) (n=118)
Nonsteroidal analgesics 68.7 76.2 51.7 55.4 85.7
Antidepressants 58.9 90.5 49.4 26.2 62.5
Psychological consultation 40.5 64.3 40.4 24.6 31.3
Muscle relaxants 325 333 25.8 30.8 38.4
Biofeedback 239 32.1 28.1 215 15.2
Psychiatric consultation 22.6 333 19.1 21.5 17.9
Benzodiazepenes 18.1 25.0 14.6 15.4 17.0
Narcotic analgesics 16.7 17.9 10.1 20.0 18.8
TENS units 12.7 16.7 34 154 15.2
Acupuncture 4.7 2.4 34 9.2 4.5
Chiropractic manipulation 1.4 1.2 0.0 0.0 3.6

Note. Adapted from Evans et al. (1994).
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Table 3. Percent of Neuropsychologists (n=165)
Recommending Specific Types of Treatment for
Postconcussion Syndrome (PCS).

Education 82.1
Support/reassurance 74.4
Graded increase in activity 56.4
Antidepressant medication 44.9
Cognitive restructuring 44.2
Progressive muscle relaxation 29.5
Anti-anxiety medication 25.6
Rest 21.8
Guided imagery 14.1
Breathing exercises 12.8
EMG biofeedback 12.2
Insight oriented therapy 10.3
Analgesic medication 9.0
Thermal biofeedback 7.1
Hypnotherapy 5.1
Systematic desensitization 5.1

Note. Adapted from Mittenberg and Burton (1994).

medications are currently unavailable. Recent
observations suggest that in addition to the medi-
cations reported by Evans et al. (1994), stimulants
(Ritalin or Adderal) and benzodiazepene related
anticonvulsants (Klonopin and Neurontin) are
sometimes prescribed, but little is known about
their efficacy (Gualtieri, 1999). Physicians refer
about 50% of their PCS patients for neuropsy-
chological testing, and about 40% for psycho-
logical treatment (Evans et al., 1994).
Psychological treatment typically involves
education, reassurance, and reattribution of
symptoms to benign causes. Table 3 presents the
results of a survey of the treatments for PCS that
were reported to be useful by members of the
International Neuropsychological Society and
the National Academy of Neuropsychology
(Mittenberg & Burton, 1994). Respondents were
also asked to rate the effectiveness of these
treatments. Treatment with antidepressant medi-
cation was associated with significantly better
outcome, in agreement with the physician survey
by Evans et al. (1994). Education and cognitive
restructuring were also associated with signif-
icantly improved outcome. Assuring the patient
that symptoms are part of the normal recovery
process, and not signs of permanent brain
dysfunction may reduce anxiety about the cause

of PCS. Approximately 38% of consecutively
hospitalized patients with mild head trauma can
be expected to meet ICD-10 criteria for PCS
within 6 weeks of their injury (Mittenberg &
Strauman, 2000). Neuropsychological examina-
tion is likely to be therapeutic in disconfirming
cognitive impairment (Binder, Rohling, & Larra-
bee, 1997). Research also supports the reassur-
ance that any cognitive inefficiency can be
expected to resolve in 3-6 months (Goldstein,
Levin, Goldman, Clark & Altonen, 2001; Levin
et al., 1987).

Cognitive restructuring involves the reattribu-
tion of subjective symptoms to normal causes.
Patients with mild head injury consistently
underestimate their premorbid experiences of
headache, fatigue, inattention, memory difficulty,
and dysphoria (Ferguson, Mittenberg, Barone, &
Schneider, 1999; Hilsabeck, Gouvier, & Bolter,
1998; Mittenberg et al., 1992). These symptoms
occur with regular frequency in the normal
population (Gouvier, Uddo-Crane, & Brown,
1988; Gunstadt & Suhr, 2001, Mittenberg et al.,
1992), and their frequency of occurrence is
increased by anxiety and stressful events (Gouvier
et al., 1992; King, 1996; Mittenberg, Wittner, &
Miller, 1997; Trahan, Ross, & Trahan, 2001). The
effects of premorbid stress and anxiety may
also be reattributed to the concussion (Fenton,
McClelland, Montgomery, MacFlynn, & Ruther-
ford, 1993; King, 1996), as may the effect of
injury-related pain (Iverson & McCracken, 1997).
Misattribution of these symptoms to occult brain
injury is cause for additional anxiety, stress, and
depression. Extensive empirical validation sup-
ports the use of reattribution as a treatment for the
symptoms of anxiety and depression (Beck &
Emery, 1985; Beck, Rush, Shaw, & Emery, 1979).

Graded resumption of activity following hos-
pitalization appears to be a useful method for
managing fatigue, poor concentration, and cog-
nitive inefficiency. Experiences of failure are
minimized, as are secondary depression and
anxiety. The pace at which the patient resumes
occupational, educational, and social responsibil-
ities is limited to a rate that does not produce the
perception of stress or fatigue. Headache or
irritability suggests that this level has been
exceeded.
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Outcome Studies

Treatment outcome studies suggest that these
clinical practices have an empirical basis. Relan-
der, Troupp, and Bjorkesten (1972) randomly
assigned mild head injured patients hospitalized
in Finland either to routine treatment or treatment
that consisted of education about the effects of
concussion, reassurance about prognosis, and
gradual resumption of activity. Treatment was
provided during the acute admission, and out-
come was assessed without knowledge of treat-
ment condition. The experimental group returned
to work after a significantly shorter period than
patients given routine treatment (18 vs. 32 days).
Incidence of PCS was not assessed.

Kelly (1975) observed that postconcussive
symptom rates were lower when patients who
were admitted to a British neurological service
were educated about their diagnosis and prog-
nosis. Routine treatment and discharge instruc-
tions were iatrogenic by comparison. No formal
group comparisons or outcome assessments were
reported.

Minderhoud, Boelens, Huizenga, and Saan
(1980) reported retrospective outcome data for
patients hospitalized in The Netherlands. Patients
with acute mild head injuries received a printed
manual that contained information about the
nature, causes, and expected recovery course of
possible symptoms, that any symptoms could be
expected to remit, and that recommended a
gradual resumption of activity. This information
was also given verbally during hospitalization.
The control group consisted of mild head injured
patients who had received routine treatment in the
3 years preceding the study. Controls reported
significantly more PCS symptoms than treated
patients at 6-month follow-up. Treatment was
also reported to reduce the length of initial
disability and subsequent absenteeism from work
or school. Assignment to treatment condition was
not randomized, and individuals who were aware
of treatment condition ascertained outcome.

Gronwall (1986) reported the results of a
similar clinical trial in New Zealand. Treatment
included reassurance that PCS was a common and
transient effect of mild head injury, a printed
manual about the symptoms of concussion and
how to cope with them, a recommendation for a

graded return to pre-injury activities to minimize
fatigue, irritability, and emotional reactions, and
instruction in stress management and relaxation
techniques. Treatment components were varied
depending upon the patient. The control group
was composed of mild head injured patients who
had not been referred for treatment. Untreated
patients were about 9 times more likely to
complain of postconcussive symptoms than the
treatment group after 3 months. Assignment to
treatment condition was not randomized, and
assessment of symptoms was not standardized.

Alves, Macciocchi, and Barth (1993) ran-
domly assigned mild head injured patients
admitted to an American medical center to 1 of
3 treatment conditions. Controls received stand-
ard care that included discharge with instructions
to call or return to the emergency department in
the event of symptoms that might indicate
intracranial pathology. Treatment consisted of
giving the patient information about expected
symptoms and prognosis at discharge (education
only) or information and reassurance that recov-
ery was expected to be uncomplicated and
complete (education and reassurance). Nurses
who were unaware of group assignment assessed
PCS symptoms. Assessment and treatment were
standardized. Patients who had received discharge
instructions that included education and reassur-
ance had significantly lower relative risk for
postconcussive symptoms than the education only
or control groups at 6 months post-injury.

Mittenberg, Tremont, Zielinski, Fichera, and
Rayls (1996) randomly assigned patients admi-
tted for treatment of mild head injury to
preventative or standard procedures. Patients in
the control group received standard hospital
treatment and discharge instructions, and met
with their regular nurse to review and discuss
these. Similar discharge procedures are normally
followed in most US hospitals. Patients were told
to contact their doctor or return to the emergency
department if they experienced persistent head-
ache of increasing severity, memory problems,
difficulty concentrating, dizziness, visual difficul-
ties, incoordination, or nausea. A period of rest
was also advised.

Patients in the treatment group received a
printed manual, Recovering from Mild Head
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Table 4. Patient’s Review Questionnaire.

1. What are the most common symptoms after a head injury? (poor concentration, irritability, fatigue, depression,
memory problems, headaches, anxiety, trouble thinking, dizziness, blurry vision, light sensitivity, sound

sensitivity)

2. What will make the symptoms worse? (thinking or worrying about the symptoms, pushing yourself too hard,
paying attention to the symptoms, thinking depressed or anxious thoughts, muscle tension)

3. What will make the symptoms better? (rest, graded resumption of activities, cognitive restructuring, thought
stopping, relaxation exercises, reducing distractions, writing things down, problem solving skills)

4. What are some of the causes of postconcussion symptoms? (worrying, stress, fatigue, tension, negative

thoughts)

5. How long do symptoms of mild head injury typically last? (3—6 months)

6. What are the most common things people forget? (telephone numbers, people’s names, where the car was
parked, where the car keys are, what groceries you meant to buy, why you came into a room, directions,

appointments)

7. What should you do if you become depressed or anxious? (make sure good things happen by scheduling
pleasant activities, stop thinking negative thoughts, and see if what you are telling yourself is really true)

8. What should you do if you have headaches? (take a break and relax, shorter work and activity schedules,

relaxation exercises to reduce tension).

9. What is the main cause of poor concentration and irritability? (tiredness and fatigue)

10. What does it mean if you experience new symptoms? (you are pushing yourself too and need rest)

Injury: A Guide for Patients (Mittenberg, Zie-
linski, & Fichera, 1993). The manual was inten-
ded to support the reattribution of symptoms
to selective attention, normal responses to
stress, and anxiety arousing or depressive self-
statements. Base rate data for the symptoms,
instructions for thought stopping, replacement
of negatively biased thoughts, and the resump-
tion of rewarding activities were provided.
Patients met with a therapist to review the nature
and incidence of expected symptoms, the
cognitive-behavioral model of symptom main-
tenance and treatment, and techniques for
reducing symptoms. The therapist inquired about
current symptoms, pointed out relevant sections
of the manual, and encouraged the patient to
review this material when necessary. Following
discussion, the patient was given a 10-item quiz
(Table 4) to provide an opportunity for structured
rehearsal of the information and as a manipula-

tion check. The treatment session lasted about
1 hr.

Patients were contacted 6 months following
injury by an interviewer who was unaware of
group assignment to obtain outcome data using
a structured diagnostic interview (Miller &
Mittenberg, 1998). At least 28% of patients who
received standard treatment met ICD-10 criteria
for PCS, compared to 11% of the preventative
treatment group. These patients also reported
significantly shorter overall symptom duration
(33 vs. 51 days), fewer symptoms (1.6 vs. 3.1),
fewer symptomatic days in the previous week
(.5 vs. 1.3), and significantly (47%) lower symp-
tom severity levels. The treatment manual can be
obtained and copied for patients without cost by
contacting the authors.

Wade, Crawford, Wenden, King, & Moss
(1997) reported results from a similarly standard-
ized and randomized trial in Great Britain.
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Patients in the control and treatment groups
received routine inpatient care. Patients in the
treatment group were given information leaflets
7-10 days after injury that described postconcus-
sive symptoms and how to manage them, likely
prognosis and recovery times, stress reduction
techniques, methods for coping with memory and
intellectual inefficiency, and advice on graded
return to normal levels of activity. Patients were
also advised of this information verbally by a
therapist, who provided reassurance that the
injury was mild, that transient postconcussion
symptoms were normal, and that stress or anxiety
could make the symptoms seem worse. Patients
were contacted 6 months following injury by an
interviewer who was unaware of group assign-
ment to obtain outcome data using a standardized
checklist of symptoms (King et al., 1995). The
treatment group reported significantly fewer and
less severe postconcussive symptoms, and sig-
nificantly less disruption of social and occupa-
tional functioning. The information leaflets are
available (King, Crawford, Wenden, Moss, &
Wade, 1997) and can be copied for patients on
request.

The effectiveness of outpatient psychotherapy
for PCS has been less well researched. Ferguson
and Mittenberg (1995) developed a manual for a
12-session cognitive-behavioral treatment based
on the theory that patient expectations are the
principal etiology of persisting symptoms. The
patient undergoes neuropsychological examina-
tion to provide objective disconfirmation of a
neurological basis for the syndrome. Subsequent
treatment incorporates and expands upon infor-
mation provided in the previously described
patient guide. Procedures include cognitive
restructuring, relaxation training, anxiety man-
agement training, and activity scheduling. All of
the procedures are conducted in the office so
that no homework is required. This treatment
appeared to be effective in resolving symptoms
that persisted 6 months after mild head injury in
an uncontrolled study (Miller & Mittenberg,
1998).

Paniak, Toller-Lobe, Durand, and Nagy (1998)
compared single session preventative treatment
for PCS with outpatient rehabilitation at a
Canadian hospital. Patients were randomly

assigned to treatment group 12-days post-injury.
Outcome was assessed 3-months post-injury with
a standardized symptom checklist by an inter-
viewer who was unaware of group assignment.
Mild head injured patients in the single session
treatment group received the National Head
Injury Foundation’s Minor Head Injury brochure
(Kay, 1986) and met with a psychologist to review
typical postconcussional complaints, methods to
cope with symptoms, instructions for gradual
resumption of activities, and reassurance of a
good outcome. Treatment was based on the
components that were reported to be effective in
the previously described survey (Mittenberg &
Burton, 1994). The outpatient therapy group
received identical preventative treatment, neuro-
psychological assessment and consultation, phy-
sical therapy assessment and consultation, and
additional psychotherapy or physical therapy as
needed.

Postconcussive symptoms improved signif-
icantly in both treatment groups. Groups did not
differ significantly in the number or severity of
residual PCS symptoms, number of days before
return to full time pre-injury vocational activity
(28 vs. 30), or treatment satisfaction ratings.
Results suggest that single session preventative
treatment may well be as effective as standard
outpatient therapy for PCS.

Meta-Analysis

Review of the literature suggests that patients who
receive brief psychological treatment have a sig-
nificantly reduced incidence of PCS compared to
patients who receive standard acute care. The size
of this treatment effect can be determined from
published data in 5 of the studies reviewed above.
Table 5 presents a meta-analysis of outcomes in
these studies. Effect sizes were calculated by
using the proportions of patients who remained
symptomatic (Gronwall, 1986; Minderhoud et al.,
1980; Mittenberg et al., 1996) or the probability
values reported for between group comparisons
when proportions were not published (Alves
et al., 1993, Wade, King, Wenden, Crawford, &
Coldwell, 1998). Minderhoud et al. (1980) repor-
ted this data only for a subset of patients who
were less than 60 years of age. Current data from
Wade et al. (1998) excluded patients who had
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Table 5. Meta-Analysis of Treatment Effect Sizes.

Study N Cohen’s Asympto-
d matic (%)

Minderhoud 462 22 11

et al. (1980)

Gronwall (1986) 152 .36 18

Alves et al. (1993) 201 37 18

Mittenberg 58 34 17

et al. (1996)

Wade et al. (1997) 141 32 16

Average 1014 32 16

Note. Percentage asymptomatic indicates increase in
success rate compared to controls.

experienced more than 24 hr of post-traumatic
amnesia.

Effect sizes did not differ significantly among
studies, X2(1,1014):1.12, p=.89. This result
suggests that treatment effects are reliable.
Cohen’s d shows that psychological treatment
reduced symptoms by .32 standard deviations
compared to routine care. An effect of this
magnitude can be considered clinically as well
as statistically significant, #(4)=11.96, p=.0004.
Stated differently, 16% of untreated symptomatic
patients would be asymptomatic if they received
brief psychological treatment.

CONCLUSIONS

In summary, controlled outcome studies con-
ducted over the past 2 decades in Finland, The
Netherlands, New Zealand, Great Britain, the
United States, and Canada suggest that early,
brief psychological treatment of patients with
mild head injury can constitute an effective inocu-
lation against protracted PCS. The critical compo-
nents of effective treatment appear to be education
about the symptoms of PCS, reattribution of these
to benign causes, reassurance of a favorable prog-
nosis, and gradual resumption of premorbid activ-
ities. The availability of several standardized,
empirically supported treatment manuals should
permit patients to benefit from the procedure with
relatively little investment of time, effort, or
expense. An early course of treatment with non-

steroidal analgesics or serotonergic antidepres-
sants may well complete the required protocol.
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