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Abstract: Background and objective: Expectations and beliefs are important predictors of outcome following minor
head injury. In this paper, the primary purpose is to develop a simple symptom expectation questionnaire for minor
head injury for use in future research studies. Methods: An existing database of 179 injury-naive subjects who com-
pleted a 56-item checklist of expected symptoms for minor head injury was analyzed to determine which items could
correctly identify an a priori case definition of an expecter (a subject who expected at least one of these symptoms
would remain chronic following minor head injury). A total of six of the 56 items were found to be discriminatory, and
these were tested in additional subject groups against the original questionnaire. Results: From the original database
of 179 subjects completing a 56-item symptom expectation checklist, 135 expected that at least one of the 56 symp-
toms would be chronic following minor head injury. The 135 expecters, however, all chose at least one of six items:
headache, anxious or worried, depressed, difficulty concentrating, dizziness, and neck pain. Using these six items, in
two new groups of subjects, all those who endorsed one of the 56 symptoms as likely to be chronic following minor
head injury (expecters) could also be identified on the 6-item checklist. Conclusions: A shortened (6-item) symptom
expectation checklist of commonly reported symptoms following minor head injury (headache, anxious or worried,
depressed, difficulty concentrating, dizziness, and neck pain) correctly identifies subjects who expect that at least one

symptom will be chronic following minor head injury (i.e., an expecter).
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1 Introduction

Given the observation that expectations and be-
liefs are predictors of recovery from minor head in-
jury (Whittaker et al., 2007), there is a need to de-
termine the prevalence of these expectations and be-
liefs in the general population (i.e., in the injury-naive
population). It is this population that is at future risk
for developing worse outcomes following minor head
injury because of those beliefs, and which may be
targeted with social marketing campaigns, such as
those used for reducing disability from acute low back
pain (Buchbinder et al., 2001). An aspect of beliefs
concerns expectations of recovery and particularly the

© Zhejiang University and Springer-Verlag Berlin Heidelberg 2011

CLC number: R651.1*5

expectation that certain symptoms are likely to be
chronic after minor head injury. One study of 179
subjects in Canada, for example, found that 135 of
179 subjects who had never experienced head injury
themselves, believed that at least one symptom from
an available 56-item symptom checklist would not
only occur following minor head injury, but would
remain chronic (Ferrari and Lang, 2005). Many sub-
jects chose multiple symptoms as likely to remain
chronic, the most commonly endorsed symptoms
being related to headache, dizziness, anxiety, depres-
sion, problems with concentration, problems with
memory, and neck pain.

This 56-item symptom expectation checklist
(Ferrari and Lang, 2005) is too cumbersome for
clinical and population research purposes. To shorten
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the instrument, but at the same time to maintain a
high likelihood of capturing “expecters” (those who
would expect at least one symptom to be chronic
following minor head injury), it is necessary to de-
velop an instrument that contains cardinal symptoms
and at the same time reflects the array of possible
beliefs in the population about what minor head injury
might do to a victim. Some individuals may think that
minor head injury mainly causes chronic pain (e.g.,
headache) or affects mood or cognitive function. The
primary purpose of the current study was to determine
from an existing database derived from a 56-item
symptom expectation checklist if a much smaller
checklist also is likely to capture those individuals
who expect at least one symptom following minor
head injury will remain chronic.

The research question is: What proportion of the
subjects who endorse at least one of the 56 symptoms
on a 56-item as likely to be chronic following minor
head injury (expecters) will also be identified as ex-
pecters using the 6-item checklist?

2 Methods

2.1 Assessment of the 56-item symptom expecta-
tion checklist

The results of a survey of Canadian subjects for
their expectations following minor head injury are
used in this study (Ferrari and Lang, 2005). As de-
scribed in the published study, a 56-item symptom
expectation checklist was developed, which included
the same items used by Aubrey et al. (1989) and
Mittenberg et al. (1992) combined, these latter au-
thors having previously examined symptom expecta-
tion in North America without assessment of expec-
tations of chronicity. Using this 56-item symptom
expectation checklist, subjects were given a vignette
prior to reviewing the checklist:

“Automobile accidents are a fact of life and can
happen to anyone. We are interested in your opinion
of what symptoms or problems might affect you after
an accident. Imagine that you were driving or sitting
as a passenger in a car and suddenly another car hit
you. Imagine you were knocked out for a while and
when you woke up you were in hospital for a few
hours to recover then went home. You had no broken
bones. Check YES or NO for each of the symptoms

you think you might have as a result of the accident.
For those you check “YES”, check off ONLY ONE
time period that best describes for how long you think
you would have those symptoms.” (Ferrari et al.,
2001).

The instrument, as shown in earlier studies, then
requires the subject to indicate the symptoms ex-
pected, but then also indicate the duration, which
allowed us to examine for expectation of acute
symptoms and symptoms expected to be chronic.

2.2 Development of a shortened symptom expec-
tation checklist

From this aforementioned database, a shortened
symptom checklist was created. First, it was noted
that 135 of 179 subjects chose at least one of the 56
items as being expected not only to occur following
minor head injury, but to last for “months to years”.
These subjects were labeled as having met the case
definition of an expecter. The responses of individual
subjects were examined to determine the fewest
number of items that had to be retained in the check-
list to correctly identify each of these expecters. This
short list of items (discriminatory items) formed the
shortened symptom expectation checklist for further
testing.

2.3 Testing of the shortened symptom expectation
checklist

These discriminatory items were then tested with
two groups of 100 subjects each recruited in a fashion
similar to the original survey (Ferrari and Lang, 2005)
from a local university (students and staff). The sub-
jects were surveyed with both the 56-item symptom
expectation checklist and the shortened symptom
expectation checklist. One group of 100 subjects was
given the 56-item symptom expectation checklist first,
then the shortened symptom expectation checklist one
week later. The second group of 100 subjects was
given these checklists in a reverse order, again one
week apart.

Subjects were approached by one individual, and
were presented with the instrument, a written state-
ment of the intent of the study, and the exclusion
criteria. Data were collected about age, gender, and
education level. This was part of a larger study ex-
amining beliefs and expectations about a number of
conditions, some of which have been published. The
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study protocol excluded those who had a head, facial,
or neck injury in a previous motor vehicle collision, or
had an immediate family member with such an injury.
Originally, we considered excluding any subject who
may have known anyone who had these injuries, but
since in previous work we found these injuries to be
very common, we simply excluded those with a per-
sonal experience or immediate family member with
such an experience. In this way, most of the subjects
were likely to be naive (in terms of direct experience)
of the outcomes of these injuries. The inclusion cri-
terion was age 18 or older, and the exclusion criteria
were inability to communicate in English, prior head,
facial, or neck injury from a motor vehicle collision,
or an immediate family member with such an injury.

2.4 Sample size calculations

The study relies on existing data and thus no a
priori sample size calculations were made.

2.5 Statistical analyses

Descriptive statistics are reported regarding the
age and gender of subjects. Education levels were
also compared between groups. The number of ex-
pecters from each survey instrument is reported, an
expecter being defined as any subject who endorsed at
least one item from the checklist as likely to be
chronic following minor head injury.

Individual responses were assessed to determine
if subjects who were deemed expecters on the 56-item
symptom expectation checklist would also be classi-
fied similarly on the shortened symptom expectation
checklist, and vice versa.

This study was approved by the Research Ethics
Board of the University of Alberta, Canada.

3 Results

From the original database (Ferrari and Lang,
2005) of 179 subjects (mean age of (35+11) years,
56% female) with 135 expecters of the 56 items, six
were discriminatory and captured each expecter. That
is, all 135 expecters, at the very least, endorsed one or
more of these six items: headache, anxious or worried,
depressed, difficulty concentrating, dizziness, and
neck pain.

A total of 52 of 100 new subjects (mean age of

(32.5+9.6) years, 52% female) given the 56-item
symptom expectation checklist were expecters. These
52 subjects were also correctly identified one-week
later as expecters on the shortened (6-item) symptom
expectation checklist comprised of the above-
mentioned six items, and none of the responses on the
shortened (6-item) symptom expectation checklist
identified expecters that were not already detectable
from the 56-item symptom expectation checklist.

A total of 49 of 100 additional subjects (mean
age of (34.8+7.8) years, 52% female) given the
shortened (6-item) symptom expectation checklist
were expecters. These 49 subjects were also correctly
identified one-week later as expecters on the 56-item
symptom expectation checklist, and none of the re-
sponses on the 56-item symptom expectation check-
list identified expecters that were not already detect-
able from the shortened (6-item) symptom expecta-
tion checklist. Education levels were similar between
all groups.

4 Discussion

This study shows that a previously utilized
56-item symptom expectation checklist can be re-
duced to a shortened (6-item) symptom expectation
checklist, which can still capture those individuals
who hold the expectation that head injury is likely to
result in chronic symptoms. The shortened (6-item)
symptom expectation checklist is comprised of these
items: headache, anxious or worried, depressed, dif-
ficulty concentrating, dizziness, and neck pain. These
are symptoms commonly reported after minor head
injury, though the inclusion of chronic neck pain as a
commonly held expectation after minor head injury is
somewhat surprising. This may result from the
commonly held belief that spinal and head injuries
often co-exist.

There are limitations to this study. The sample
sizes are relatively small, and do not reflect a
population-based survey. Nevertheless, the subjects
provide a wide range of education levels and both
genders are included. Previous studies have found
that beliefs about injuries are not generally affected
by age, gender, education, or previous injury experi-
ence (Ferrari and Russell, 2010).

It is clear that expectations of chronic pain and
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other symptoms after minor head injury are highly
prevalent, even in those who have not experienced the
disorders before. These findings have direct and im-
portant clinical implications. Expectations for type
and duration of symptoms exist prior to the injury.
Minor head injury is seen in the general public as
often having a poor prognosis, frequently leading to
chronic symptoms. It seems likely that these prior
beliefs are influential in the expectations individuals
form for their own recovery after an actual injury
(Whittaker et al., 2007); and that these expectations
for recovery are modified by the immediate injury
experience (for example initial pain intensity and
extent), as well as by early experiences with health
care professionals.

The findings of this study suggest that it is
worthwhile to consider population-based surveys of
expectations and beliefs following minor head injury
and a shortened (6-item) symptom expectation
checklist can serve this purpose. As the expectations
become known on a population level, social market-
ing campaigns can be considered, knowing the pre-
valence and pattern of these expectations. This
shortened (6-item) symptom checklist could be used
in clinical practice to identify those who expect their
minor head injury will lead to chronic symptoms, and
can also be used in research studies examining ex-
pectation as a predictor of outcome.

References

Aubrey, J.B., Dobbs, A.R., Rule, B.G., 1989. Laypersons’
knowledge about the sequelae of minor head injury and
whiplash. J. Neurol. Neurosurg. Psychiatry, 52(7):842-
846. [d0i:10.1136/jnnp.52.7.842]

Buchbinder, R., Jolley, D., Wyatt, M., 2001. Population based
intervention to change back pain beliefs and disability:
three part evaluation. BMJ, 322(7301):1516-1520. [doi:
10.1136/bmj.322.7301.1516]

Ferrari, R., Lang, C., 2005. A cross-cultural comparison be-
tween Canada and Germany of symptom expectation for
whiplash injury. J. Spinal Dis. Tech., 18(1):92-97. [doi:
10.1097/01.bsd.0000138214.70260.91]

Ferrari, R., Russell, A.S., 2010. Correlations between coping
styles and symptom expectation for whiplash injury. Clin.
Rheumatol., 29(11):1245-1249.  [d0i:10.1007/s10067-
010-1443-1]

Ferrari, R., Obelieniene, D., Russell, A.S., Darlington, P.,
Gervais, R., Green, P., 2001. Symptom expectation after
minor head injury. A comparative study between Canada
and Lithuania. Clin. Neurol. Neurosurg., 103(3):184-190.
[doi:10.1016/S0303-8467(01)00143-3]

Mittenberg, W., DiGiulio, D.V., Perrin, S., Bass, A.E., 1992.
Symptoms following mild head injury: expectation as
aetiology. J. Neurol. Neurosurg. Psychiatry, 55(3):200-
204. [doi:10.1136/jnnp.55.3.200]

Whittaker, R., Kemp, S., House, A., 2007. Iliness perceptions
and outcome in mild head injury: a longitudinal study. J.
Neurol. Neurosurg. Psychiatry, 78(6):644-646. [doi:10.
1136/jnnp.2006.101105]




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


