ISSN 0017-8748
doi: 10.1111/head.13272
Published by Wiley Periodicals, Inc.

Headache
C 2018 American Headache Society
V

Research Submission
A Survey of Neurologists on Postconcussion Syndrome
Randolph W. Evans, MD; Kamalika Ghosh, PhD

Background and Objectives.—Postconcussion syndrome (PCS) has been controversial for more than 150 years. As
there have not been any surveys of PCS among neurologists in the United States since 1992, another was performed using
most of the prior items to assess current opinions and practices and whether there have been any changes since 1992.
Methods.—Two hundred and eighty-nine neurologists attending the Texas Neurological Society 20th Annual Winter
Conference continuing medical education meeting in 2017 were supplied the survey instrument with registration materials.
The 25 item instrument (including 7 new items) contained items on demographics, definitions, causation, prognosis, medicolegal aspects, testing, and treatment. Forty percent of attendees completed the survey.
Results.—The majority of respondents agree with the following: PCS is a clearly defined syndrome with a solid basis
for determining prognosis with an organic basis; accept the authenticity of patients’ reports of symptoms; effective treatment is available for headaches lasting 3 months or more; headaches persist in over 20% 1 year after injury; and cognitive
rehabilitation is effective. The majority of the respondents do not agree with the following: symptoms improve in a relatively short period of time and quickly resolve once litigation is settled; effective treatment is available for PCS; and return
to play guidelines are strongly evidence based. One year after injury, 68.4% disagree with the following: I would support
my son or grandson (or if you do not have one, relative’s or friend’s) playing football.
Conclusions.—There has been growing acceptance of the organicity of PCS among neurologists in the last 25 years.
There is significant concern over the long-term sequelae of concussion as most respondents would not recommend that
their son or grandson play football.
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INTRODUCTION
Concussion is a clinical syndrome of biomechanically induced alteration of brain function, typically
affecting memory and orientation, that may or may
not involve loss of consciousness.1 The following
symptoms and signs are associated with postconcussion syndrome (PCS), which develops in more than
50% of patients who have mild head injuries:

headaches, dizziness, vertigo, tinnitus, hearing loss,
blurred vision, diplopia, convergence insufficiency,
light and noise sensitivity, diminished taste and
smell, irritability, anxiety, depression, personality
change, fatigue, sleep disturbance, decreased libido,
decreased appetite, posttraumatic stress disorder,
memory dysfunction, impaired concentration and
attention, slowing of reaction time, and slowing of
information processing speed.2,3
PCS has been controversial for more than 150
years.4 In one of the first uses of the term in 1934,
Strauss and Savitsky’s concluded: “In our opinion,
the subjective post-traumatic syndrome, characterized by headache, dizziness, inordinate fatigue on
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effort, intolerance to intoxicants and vasomotor instability, is organic and is dependent on a disturbance in
intracranial equilibrium due directly to the blow on
the head. We suggest the term “postconcussion syndrome” for this symptom complex.”5
Summarizing the viewpoint that PCS was a
compensation neurosis, in 1961 Miller stated, “The
most consistent clinical feature is the subject’s
unshakable conviction of unfitness for work.”6 In
1962, Symonds took an equally strong opposing
viewpoint: “It is, I think, questionable whether the
effects of concussion, however slight, are ever
completely reversible.”7
Evans and colleagues performed a survey among
neurologists in the United States in 1992 (published
in 1994) finding that 25% believed that prolonged
postconcussion symptoms were likely psychogenic in
origin rather than due to any true pathology and 35%
agreed that effective treatment of PCS was available.8 A survey using the same instrument was performed among Greek neurologists.9
Little is known about whether the attitudes and
beliefs about PCS have changed among US neurologists in the 25 years since,9 although there has
been a dramatic increase in interest in PCS among
neurologists and the public with studies of athletes
and soldiers.10 In two other surveys, respondents
were asked to respond to the following statement
using a 5-point Likert scale (from 1, strongly disagree to 5, strongly agree): “I like to treat this disease or disorder [PCS].” The mean response of
Texas neurologists11 and members of the American
Headache Society12 (91.6% neurologists) were the
following, respectively: 3.17 and 3.66.

METHODS
Sampling and Response Rate.—Two hundred and
ninety-eight neurologists who attended the Texas
Neurological Society 20th Annual Winter Conference continuing education meeting from February
24 to February 26, 2017 in Austin, Texas, were presented with the survey instrument with the registration materials. There was no compensation for
completing the survey. Completed instruments were
submitted at the end of the meeting. The overall
response rate was 40.27% (N 5 120).
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The Survey Questionnaire.—The 25 question survey instrument consisted of 11 items from the
Evans et al 1992 survey7 and seven new items (in
Table 2, new items are presented in italics). Among
the survey questions, four questions were on demographics. Nondemographic questions were answered
using a 5-point Likert scale (1, strongly agree; 2,
disagree; 3, neutral/no opinion; 4, agree; and 5,
strongly agree).
Sources of Error and Biases.—Many respondents
did not complete the second page of the survey,
which contains items 15 to 25 on the back side of
this one-page questionnaire. Incomplete responses
were treated as missing data without statistical
imputation because of the content of the items.

RESULTS
Demographics.—The demographic characteristics
of the respondents are summarized in Table 1
including 37 (30.8%) female and 68 (56.7%) male.
Fifteen respondents did not specify their gender, 19
did not indicate their age, and 16 did not indicate
their number of years in practice. The mean age of
respondents is 56.07 years (SD 5 12.39). The mean
years in practice is 22.81 (SD 5 12.59).
Definitions, Causation of Symptoms, and
Treatment.—Table 2 presents current and 1992 survey responses on items including definition, causation of symptoms, and treatment of PCS. There is
increasing acceptance of PCS. Fewer current
respondents believe that effective treatment for
PCS as compared to 1992.
Asked to rank as 1-2-3, from most to least important, which factors were responsible for PCS symptoms, the order most commonly given was the
following: 1, organic; 2, emotional; and 3 compensation
(litigation). This item was not used in the 1992 survey.
Testing.—Asked to rank as 1-2-3, from most to
least important, what motivates you to order a
scan of the brain in the typical patient with PCS,
the order most commonly given was the following:
1, rule out subdural hematoma; 2, reassure
patient; and 3, litigation concerns. In the 1992 survey, ruling out subdural hematoma was the first
choice of 75%.
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Table 1.—Demographics (N 5 120)

Age
<30
31-40
41-50
51-60
>60
Gender
Male
Female
Years in practice
<5
5-10
11-20
21-30
31-40
>41
Subspecialty
General neurology
Psychiatry
Electrophysiology
Pediatric neurology
Neurohospitalist
Sleep medicine
Neurophysiology
Epilepsy
Headache medicine
Neurocritical care
Multiple sclerosis
Disorder of spine
Traumatic brain injury (TBI)
Attention deficit disorder (ADD)
Sleep
Neuromuscular
Neuro-ophthalmology
Movement disorder
Stroke

1.6%
9.9%
15.7%
23.4%
33.3%
56.7%
30.8%
5.9%
12.6%
25.8%
19.1%
17.5%
5.6%
15.83%
0.83%
0.83%
3.33%
0.83%
0.83%
2.5%
6.67%
5.83%
0.83%
0.83%
0.83%
1.67%
0.83%
3.33%
3.33%
0.83%
3.33%
0.83%

In some of the items, the cumulative total percentage may
not add up to 100% because of missing response.

Prognosis.—Table 3 reports the prognosis of
PCS. The median recovery time of PCS patients is
less than 3 months, which is faster than the median
1992 response of 3-6 months. The median percentage of PCS patients reporting headache has
increased from 11-20% in 1992 to 21-30%.
Table 4 presents medico-legal aspects. Most
neurologists give no depositions. Most neurologists
see 25% or less of their overall patients for pending
litigation or for sports injuries.

DISCUSSION
There were 120 respondents for a response rate of
40%, which is similar to other physician surveys.11,13,14

Our response rate may have been higher as 24 of the
meeting registrants were speakers, many of whom
gave their presentations and immediately left perhaps
without looking through the meeting materials. This
study may have limited generalizability because this is
a convenience sample of self-selected Texas neurologists and we have no information on nonrespondents.
Respondents disagree with the statement, “Loss
of consciousness has to occur for a PCS to develop.” This is in agreement with the American Academy of Neurology definition, “Concussion is
recognized as a clinical syndrome of biomechanically induced alteration of brain function, typically
affecting memory and orientation, which may
involve loss of consciousness.”1 Using an alteration
of mental state at the time of the injury such as
dazed, disoriented, or confused can in some cases
result in overdiagnosis as the circumstances of the
injury can cause similar symptoms.15 There are
broader definitions of concussion by the Centers for
Disease Control16 and the 4th International Conference on Concussion in Sport,17 which may also lead
to overdiagnosis.18 The lowest threshold to diagnose concussion is not certain.19
In the 1992 and 2017 surveys, 23.6% and 31.7%
of respondents agree that, “PCS is a clearly defined
syndrome with a solid basis for determining
prognosis.” These opinions reflect that the symptoms of PCS are common base rate20 and posttraumatic stress disorder complaints,21 and are a grab
bag of symptoms with different pathophysiologies
that are incompletely understood.22
In the 1992 and 2017 surveys, respectively,
63.5% and 34.2% of respondents agree that, “Most
physicians tend to question the authenticity of
patients’ reports of symptoms with PCS,” and
16.5% and 10.9%, respectively, agree that, “I personally tend to question the authenticity of patients’
reports of symptoms with PCS.” There appears to
be growing acceptance of PCS.
Only 10.9% of respondents agree that,
“Prolonged symptoms are more likely to be psychogenic in origin than due to any true pathology for
patients with PCS” compared to 52.4% in 1992. The
2017 respondents also reported that organic factors
were the most important for PCS symptoms. This

Items in italics were not included in Evans et al.8

Loss of consciousness has to occur for a postconcussion
syndrome (PCS) to develop
PCS is a clearly defined syndrome with a solid basis for
determining prognosis
Most physicians tend to question the authenticity of patients’
reports of symptoms with PCS
I personally tend to question the authenticity of patients’
reports of symptoms with PCS
Prolonged symptoms are more likely to be psychogenic in
origin than due to any true pathology for patients with PCS
Movie or television portrayals of head injuries, which may
minimize their effects or present them in a humorous fashion,
may affect the public’s perceptions of the effects of head
injury
Most physicians believe that PCS symptoms improve in a
relatively short period of time
I personally believe that PCS symptoms improve in a relatively
short period of time
Once litigation is settled, symptoms quickly resolve in patients
with PCS
Effective treatment is available for PCS
Effective treatment is available for headaches lasting 3 months
or more
Cognitive rehabilitation is effective for PCS
Return to play guidelines after concussion are strongly evidence
based
I would support my son or grandson (or if you do not have one,
relative’s or friend’s) playing football

13.3
34.2
26.7
43.3
37.8
5.8

18.5
29.2
29.4
37
19.3
13.3
35
21.7

14.2
3.3
29.2
32.8
3.3

5.8
31.7
27.7
18.5
1.7
0.8
9.2
46.7

%
Disagree

77.5

% Strongly
Disagree

15

27.5
27.5

19.3
21.8

27.7

15

25.2

12.5

18.5

16.7

35.8

20

3.3

% Neutral/
No Opinion

12.5

44.2
21.7

23.5
44.5

12.6

16.7

38.7

32.5

9.2

6.7

30

22.5

5

%
Agree

2.5

12.5
6.7

1.7
12.6

2.5

7.5

11.8

45

1.7

4.2

4.2

9.2

0.8

% Strongly
Agree

15

56.7
28.4

25.2
57.1

15.1

24.2

50.5

77.5

10.9

10.9

34.2

31.7

5.8

% Agreement
(Agree 1 Strongly
Agree) 2017

Table 2.—Neurologists’ Responses to Items About Definition, Causation of Symptoms, and Treatment of Postconcussion Syndrome

35.3

23.6

60

24.7

16.5

63.5

23.6

% Agreement
19928
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Table 3.—Prognosis of Postconcussion Syndrome (PCS) Patients

<3 Months 3-6 Months 7-12 Months >1 Year
(%)
(%)
(%)
(%)

Approximately how long
does it take for
most patients to
recover from PCS?
One year after injury,
0-10% 11-20% 21-30%
what percentage of
patients report headache
as part of PCS?
14.2

25

20

Median
2017

Median
1992

21.7

40

10.8

13.3

<3 months 3-6 months

31-40%

41-50%

51-60%

>60%

Median
2017

Median
1992

10

6.7

7.5

5.8

21-30%

11-20%

In some of the items, the cumulative total percentage may not add up to 100% because of missing responses.

may reflect the increasing evidence for organicity in
civilians, athletes, and soldiers.23
In 1992 and 2017, respectively, 60% and 77.5%
of respondents agree that “Movie or television portrayals of head injuries which may minimize their
effects or present them in a humorous fashion may
affect the public’s perceptions of the effects of head
injury.” Evans described the “Hollywood Head
Injury Myth”24 where the public may underestimate
the effects of the depiction of seemingly serious
head injury resulting in only a grunt, a grimace, a

few bruises, and a bandage on the forehead which,
in real life, would result in significant impairment
or death. The infliction of head injuries is also a
source of levity in slapstick comedies and cartoons.
Similar to 1992, 2017 respondents reported
being primarily motivated to order a scan of the
brain to rule out a subdural hematoma although
substantial minorities of respondents wanted to
reassure patients or had litigation concerns. A systemic literature review estimated a prevalence of
CT abnormalities of 5% among those presenting to

Table 4.—Medico-Legal Aspects of Postconcussion Syndrome (PCS)

Approximately what percentage of your patients do you evaluate for
PCS only because of pending litigation (independent medical
examinations, insurance company, defense, or plaintiff referrals)?

Approximately what percentage of your patients do you evaluate for
PCS due to sports injuries?
How many depositions do you give per year about patients with
PCS?

0%

1-25%

26-50%

51-75%

39.1

26.5

1.6

1.7

0-25%

26-50%

51-75%

76-100%

49.1

12.5

4.1

8.3

0

1

3

12

86

6

2

1

In all of the items, the cumulative total percentage may not add up to 100% because of missing response.
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Table 5.—Selected Comments of Respondents

“The attitude and behavior of the owners and coaches in NFL is criminal and negligent. I think boxers should be required to
use effective head gear and 16 oz gloves. Too bad if these safeguards result in less viewership. I don’t think kids (or anyone,
really) should play tackle football”
“Several questions above highly patient dependent. Emotional, post-traumatic symptoms are frequent major player but are
important to address to help patient recover”
“It has been an important change that most coaches (not just football) are more aware. There is apparently a significant lag in
women’s sports. At high school level soccer and basketball, girls are at significant risk. For five years in a small town, for
every boy with concussion, there were 2 girls with sports related concussion, and their coaches were unware of PCS risks”
“I suffered one myself in 1977. I was in neuro residency at the time. Secondary to MVC. No LOC. Duration was about 3-4
months. A long time ago, but I do recall reiterating aloud over and over, ‘This is just not me’. I had decreased working
memory, mood swings, fatigue. No headache”
“Need more evidence based practice guidelines”
“Kids should not be playing football”
“We are in the infancy in understanding traumatic brain injury”

a hospital with a Glasgow Coma Scale (GCS) score
of 15 and 30% or higher for those presenting with a
GCS score of 13.25 In a large prospective Canadian
study, the incidence of abnormalities resulting in
neurosurgical intervention was 1.5% in the cohort of
2707 adults with mild TBI (GCS, 13-15) and 0.4% in
a subgroup of 1822 adults with a GCS of 15.26
Fifty-one percent agree that most physicians
and 24% personally believe that PCS symptoms
improve in a relatively short period of time with
61.7% concurring with within 6 months. Cognitive
deficits associated with mild TBI resolve fully
within 3-6 months in about 80-85% and about 15%
have persistent deficits27 (although some studies
suggest a lower rate of recovery28).
One year after injury, 59.2% of respondents
believe that headaches persist in 30% or fewer
patients. In studies of civilian adults with TBI, varying percentages with persistent headache have been
found at 1 year ranging from 18 to 22%.29 At 1
year, two prospective studies have found 29%30 and
58%31 of subjects endorsed new or worse headache
compared to pre-injury.
In 1992 and 2017, respectively, 23.6% and
15.1% agree that, “Once litigation is settled, symptoms quickly resolve in patients with PCS.” This is a
little researched area. There is evidence that the
symptoms of PCS may be due to overreporting.32
Litigants and nonlitigants respond similarly to treatment for posttraumatic migraines,33 and there are no
significant differences in neuropsychological testing

between litigants and nonlitigants.34 One study
found that litigants are not cured by a verdict.35
In 1992 and 2017, respectively, 35.3% and 25.2%
agree that “Effective treatment is available for PCS.”
Fifty-seven percent of respondents agree that
“Effective treatment is available for headaches lasting 3 months or more.” Posttraumatic headaches can
be difficult to treat in many cases.36 In 1992, 50% of
respondents sometimes recommended cognitive rehabilitation and, in 2017, 56.7% agree that “Cognitive
rehabilitation is effective for PCS.” However, most
systemic reviews have not resulted in firm support.37
Forty-four percent of respondents disagree with
the statement, “Return to play guidelines after concussion are strongly evidence based.” The American
Academy of Neurology return to play guidelines1
are classified as level B (probably effective or useful)
or level C (possibly effective or useful) recommendations and are largely consensus based.
In response to the statement, “I would support
my son or grandson (or if you don’t have one, relative’s or friend’s) playing football,” 68.4% disagree
or strongly disagree. We are not aware of any other
physician surveys on this statement. This attitude is
not a surprising one for neurologists who are, of
course, brain injury specialists even in Texas (home
to “Friday Night Lights”) where football is king and
a religion of sorts where residents of McKinney
recently approved by nearly two-thirds of the vote a
bond measure for construction of a new high school
stadium with a projected cost of $70 million.38

Headache
More American parents may be agreeing with
our respondents and the neuropathologists well
known for their research of chronic traumatic
encephalopathy, Omalu39 and McKee,40 that children
should not play football. A 2014 NBC News/Wall
Street Journal poll found that 40% of Americans
would encourage their children to play a different
sport than football.41 Prominent current and former
National Football League (NFL) players concur.42
The growing awareness of the effects of concussion43
may account for the decrease in youth participation
in football, which is as much as 14% from the peak
in 200944 (even among Texas high school players45),
and some of the decline in NFL viewership during
the 2016 season of about 1 million viewers per
game46 and an additional 1.6 million viewers per
game decline in 2017 (national anthem protests, overexposure of NFL programming, and decreased network viewership may be significant contributors).47

CONCLUSION
From 1992 to 2017, there has been growing
acceptance of the organicity of PCS. Most respondents do not agree that return to play guidelines are
evidence based and most would not recommend
that their son or grandson play football.
Acknowledgment: The authors thank the Texas Neurological Society (TNS) members for participating in the
survey, and the assistance of Ky Camero, executive
director of the TNS, for printing and distributing the
survey instrument.
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