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Abstract
Postconcussion symptoms are relatively common in the acute recovery period following mild
traumatic brain injury (MTBI). However, for a small subset of patients, self reported
postconcussion symptoms continue long after injury. Many factors have been proposed to
account for the presence of persistent postconcussion symptoms. The influence of personality
traits has been proposed as one explanation. The purpose of this study was to examine the
relation between postconcussion-like symptom reporting and personality traits in a sample of
96 healthy participants. Participants completed the British Columbia Postconcussion
Symptom Inventory (BC-PSI) and the Millon Clinical Multiaxial Inventory 111 (MCMI-III).
There was a strong positive relation between the majority of MCMI-111 scales and
postconcussion-like symptom reporting. Approximately half of the sample met the
International Classification of Diseases-10 Criterion C symptoms for Postconcussional
Syndrome (PCS). Compared with those participants who did not meet this criterion, the PCS
group had significant elevations on the negativistic, depression, major depression, dysthymia,
anxiety, dependent, sadistic, somatic, and borderline scales of the MCMI-III. These findings
support the hypothesis that personality traits can play a contributing role in self reported

postconcussion-like symptoms.

Keywords: mild traumatic brain injury; postconcussion syndrome; personality; MMCI-III,

BC-PSI.
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The relationship between personality characteristics and
postconcussion symptoms in a non-clinical sample.

It is relatively uncommon for cognitive, psychological, or psychosocial problems due to the
biological effects of a mild traumatic brain injury to persist longer than three to six month
(Belanger, Curtiss, Demery, Lebowitz, & Vanderploeg, 2005; Belanger & Vanderploeg,
2005; Carroll et al., 2004; Iverson, 2005; Rees, 2003; Schretlen & Shapiro, 2003).
Individuals that remain symptomatic beyond this time period have been referred to as the
“miserable minority” (Ruff, 2005; Ruff, Camenzuli, & Mueller, 1996; Wood, 2004) and they
may be diagnosed with post-concussion syndrome. This syndrome is recognised in major
diagnostic classification systems, including the International Classification of Diseases, 10th
edition (ICD-10; World Health Organization, 1992) and the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-1V; American Psychiatric Association,
2000).

Individuals with PCS may report headaches, dizziness, light and noise sensitivity,
nausea, fatigue, sleep disturbance, irritability, temper problems, emotional problems, poor
concentration, and memory impairment. However, this suite of symptoms does not appear to
be specific to PCS. The lack of specificity of PCS symptoms is demonstrated by research in
healthy and non-MTBI clinical groups both of which endorse the symptoms associated with
PCS. Several research groups have shown that healthy adults endorse such symptoms
(Gouvier, Uddo-Crane, & Brown, 1988; Iverson & Lange, 2003; Machulda, Bergquist, Ito, &
Chew, 1998; Meares et al., 2008; Mittenberg, DiGiulio, Perrin, & Bass, 1992; Sawchyn,
Brulot, & Strauss, 2000; Trahan, Ross, & Trahan, 2001; Wang, Chan, & Deng, 2006; Wong,
Regennitter, & Barrios, 1994). PCS symptoms have also been reported in outpatients seen
for psychological treatment (Fox, Lees-Haley, Ernest, & Dolezal-Wood, 1995) or minor

medical problems (Lees-Haley & Brown, 1993), non-brain injured trauma patients (Meares et
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al., 2008), personal injury litigants (Dunn, Lees-Haley, Brown, Williams, & English, 1995;
Lees-Haley & Brown, 1993) and individuals with post-traumatic stress disorder (Foa,
Cashman, Jaycox, & Perry, 1997), orthopedic injuries (Mickeviciene et al., 2004), depressive
symptoms (Garden & Sullivan, in press; lverson, 2006; Iverson & Lange, 2003), or chronic
pain (Gasquoine, 2000; Iverson & McCracken, 1997; Radanov, Dvorak, & Valach, 1992;
Smith-Seemiller, Fow, Kant, & Franzen, 2003).

In addition, PCS symptom report is influenced by demographic factors, such as age,
education, and gender (Garden & Sullivan, in press; Groswasser, Cohen, & Keren, 1998;
Keyser-Marcus et al., 2002; Meares et al., 2008; Sherer et al., 2002; Testa, Malec, Moessner,
& Brown, 2005), premorbid personality characteristics (Evered, Ruff, Baldo, & Isomura,
2003; Greiffenstein & Baker, 2001; Hibbard et al., 2000), and a diverse range of psychosocial
factors (e.g., external incentives, expectations, misattribution, and an idealized view of pre-
injury functioning Davis, 2002; Ferguson, Mittenberg, Barone, & Schneider, 1999; Gunstad
& Suhr, 2001, 2004; Hahn, 1997; Hilsabeck, Gouvier, & Bolter, 1998). The lack of PCS
symptom specificity and the association between PCS symptoms and non-organic factors
suggests that an otherwise healthy individual could present with symptoms that mimic PCS.
For the same reasons, the presentation of MTBI clients might suggest a diagnosis of PCS
when such an attribution to organic factors may be incorrect. The diagnostic situation is
further complicated because premorbid or co-morbid conditions that may be present in
MTBI, such as pain, PTSD, and depression, can mimic PCS in the absence of MTBI. The
challenge for the clinician is to determine whether the self-reported, non-specific, PCS
symptoms are related or unrelated to the injury.

Of particular interest to this study is the influence of personality traits on self reported
postconcussion symptoms. Personality traits are known to influence the way people respond

to an injury, personality changes may occur as a result of an injury, and it is known that
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certain personality types are at higher risk of MTBI. Thus, personality is likely to be an
important factor in understanding the development, maintenance and exacerbation of
postconcussion symptoms following a MTBI (Iverson, Zasler, & Lange, 2007).

Research that has attempted to identify the specific personality characteristics that
may be related to postconcussion symptoms suggests that a number of traits may be involved.
For example, it has been shown that following injury, patients may become more depressed,
anxious, irritable and restless (Hibbard et al., 2000; Prigatano, 1992; Rush, Malec, Brown, &
Moessner, 2006; Rush, Malec, Moessner, & Brown, 2004). These reactions can mimic PCS
because they overlap with it. Others traits that could be implicated with PCS include those
that have been reported as vulnerable to significant reactionary change post-injury, such as
increased neuroticism, and decreased extraversion and conscientiousness (Kurtz, Putnam, &
Stone, 1998; Lannoo, De Deyne, Colardyn, De Soete, & Jannes, 1997). Yet more research
suggests that specific pre-injury personality traits may be heightened post-injury, such as
narcissism, grandiosity, perfectionism, dependency, and borderline personality (Kay,
Newman, Cayallo, Ezrachi, & Resnick, 1993; Ruff et al., 1996; Rush et al., 2004), and these
traits may be linked to PCS. Whilst it is clear that there are a number of specific
characteristics that could be associated with postconcussion symptom reporting, the relation
between self reported postconcussion symptoms and personality remains poorly understood
(Rush et al., 2004).

The current study examined the relation between postconcussion-like symptom
reporting and personality traits in a healthy sample. It was hypothesized that there would be a
positive correlation between personality characteristics and endorsement of postconcussion-

like symptoms.
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Method
Participants

The 93 healthy participants in this study were part of a larger program of research
(Garden & Sullivan, in press). The sample consisted of 46 first year students and 47
individuals recruited from the community. University students were recruited from the first
year participant pool from a large university in Queensland, Australia and received course
credit for their participation. The community participants were recruited at a local shopping
centre in response to an advertisement placed at the centre. Participants were excluded if they
had a history of brain injury or neurological disorders.

All participants were proficient in English, with the majority (n = 91) of participants
nominating English as their first language. A majority of participants (n = 91) indicated they
were of Caucasian descent. Seventy percent of the sample was aged between 18-29 years
(sample age range = 18 and 78 years), and 73% of the sample was male. Valid MCMI-III
profiles were returned by all participants and MCMI modifying index scores were as follows:
Scale X [M=46.24, SD=19.09], Scale Y [M=67.80, SD=16.56], Scale Z [M=44.24,
SD=25.20]).The highest level of education completed by most of the individuals in the
combined sample was high school (only 7 individuals from the community group had
completed tertiary studies). There was no significant difference in the level of education
between participants recruited from the community and university, t (91) = -2.84, p =.07.
Materials and Procedure

Participants completed the British Columbia Postconcussion Symptom Inventory
(Iverson et al., 2007), the Millon Clinical Multiaxial Inventory-111 (Millon, Davis, Millon, &
Grossman, 2006), and a brief questionnaire designed to illicit demographic information, as
well as medical history. These measures were given as part of a larger battery of tests that

included three other postconcussion checklists and a depression inventory for other research
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purposes. The BC-PSI was selected for inclusion in this study because of its unique features
(ie. unlike several other PCS measures, the BC-PSI assesses PCS symptom intensity as well
as frequency, and its item content maps onto ICD-10 disorder criteria).

The British Columbia Postconcussion Symptom Inventory (BC-PSI) is a 16-item
measure designed to assess the presence and severity of postconcussion symptoms. This
questionnaire was based on ICD-10 (WHO, 1992) category C criteria for Postconcussional
Syndrome, and requires the respondent to rate the frequency and intensity of 13 symptoms
(e.g., headache, poor sleep, and reduced concentration) over the past two weeks. Symptoms
are rated on a 5 point Likert-type scale. Frequency ratings range from 0 (not at all) to 5
(constantly). Intensity ratings range from 0 (not at all) to 5 (very severe problem). In addition,
participants rated the effect of three ‘life problems’ on daily living. These life problems
address past effects of alcohol consumption, worrying and/or dwelling on postconcussion
symptoms, and self-perception of brain damage (lverson & Lange, 2003). Life problems are
rated on a scale ranging from 1 (not at all) to 5 (very much). To score the BC-PSI, the
frequency and intensity ratings for the 13 symptoms are multiplied to create a single score for
each item. These product-based scores are then converted to item scores that reflect both the
frequency and intensity of symptom endorsement (range = 0 to 4). Item product scores
convert to item total scores as follows: 0-1=0,2-3=1,4-6=2,8-12 =3, and 15+ =4
(Iverson, 2006; Iverson & Lange, 2003). Item total scores of 1-2 reflect mild symptom
endorsement. Item total scores of 3 or higher reflect at least moderate symptom endorsement.

The Millon Clinical Multiaxial Inventory-111 (MCMI-III) is a measure of adult
personality and psychopathology for adults aged 18 years and older. The MCMI-111 has been
widely used is a number of clinical studies (see Craig, 2005 for a comprehensive review). In
particular, the MCMI-III (or its predecessors) has been used in various studies that have

examined personality traits in brain injured (Evered et al., 2003; Ruocco & Swirsky-
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Sacchetti, 2007; Ruocco, Swirsky-Sacchetti, & Choca, 2007; Ruttan & Heinrichs, 2003;
Tuokko, Vernon-Wilkinson, & Robinson, 1991) and non-clinical populations (King, 1998;
Watson & Sinha, 1995). The MCMI-II1 consists of 175 true/false items and is designed to
assess the interaction of DSM-IV Axis | and Axis 11 disorders (APA, 2000). The inventory
consists of a total of twenty-four scales. The first fourteen clinical scales evaluate Axis Il
personality patterns (including depressive, dependent, histrionic), with 11 moderate PD scales
and three severe personality pathology scales. The remaining 10 scales represent Axis |
clinical conditions (including somatoform, anxiety, and drug dependence), consisting of
seven moderate syndrome scales and three severe syndrome scales. Raw scores are converted
to base rate (BR) scales on a common metric. These empirically derived estimates range from
0 to 115 (median = 60) and are used to reflect the probability that an individual demonstrates
a particular trait or personality disorder (Millon et al., 2006; Ruocco et al., 2007).BR scores
of 75 or higher are viewed as indicating the presence of clinically significant personality
traits. In contrast, scores of 85 or higher are viewed as indicating pathology pervasive enough
to be considered a personality disorder (Millon et al., 2006).
Results

Descriptive statistics for the 24 MCMI-I11 scales are presented in Table 1. The highest
mean scores were found on the narcissistic, histrionic, and compulsive scales. The lowest
mean scores were found on the delusional (26.53), dysthymic (26.23), PTSD (25.45) and
major depressive disorder (28.25) scales. The frequency of participants with clinically
relevant elevations on personality scores is also presented in Table 1. Clinically relevant
elevations were defined based on two classifications: (a) ‘Trait present’ (MCMI-III scores =
75 to 84), or (b) ‘Disorder/Syndrome present’ (MCMI-I11 score = 85 or higher; Millon et al.,
2006). On all but three of the 22 MCMI-II1 scales, fewer than 10% of participants scored at a

clinically significant level (i.e., Disorder/Syndrome present). The histrionic, dependent, and
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sadistic scales were exceptions to this trend, with 11%, 14% and 17% of participants
endorsing these scales at this level respectively.
Insert Table 1 here
Descriptive statistics and frequencies of the 13 BC-PSI symptoms endorsed at (a) a
mild level or higher, and (b) a moderate level or higher, are presented in Table 2. The highest
mean scores were found for fatigue (1.7), irritability, nervousness/tension, poor sleep and
poor concentration (all 1.5). The lowest mean scores were found for difficulty reading and
noise sensitivity (both .6) as well as nausea/feeling sick (.7) and dizziness/lightheadedness
(.8). Symptoms endorsed at a mild level or higher ranged from 36% (difficulty reading) to
83% (headache). The most frequently endorsed symptoms were headache (83%),
nervous/tense (77%), irritable (78%), and fatigue (82%). Of those symptoms endorsed at a
moderate level or higher, more than 20% of the sample endorsed six of the 13 PCS
symptoms at this level. The most frequently endorsed symptoms were headache (28%),
fatigue (27%), poor sleep (24%), irritability (22%), memory problems (22%), and poor
concentration (21%).
Insert table 2 here
Kendalls Tau was used as a measure of association between personality and
postconcussion scores because of the ordinal level data generated by the BC-PSI. These data
are presented in Table 3. Moderate correlations were found between the majority of MCMI-
I11 scales and the BC-PSI total score. In most cases (16 out of the 24 scales), correlations
were positive and statistically significant. A significant negative correlations was found
between the BC-PSI total score and the MCMI-I11 compulsive scale.
Insert table 3 here
To further explore the relation between personality traits and self reported

postconcussion-like symptoms, the sample was divided into two groups based on ICD-10
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Criterion C symptoms for Postconcussion Syndrome (PCS): PCS-like symptoms present (n =
55) and PCS-like symptoms absent (n = 38). Participants were categorized into the ‘PCS-like
symptom present’ group if they endorsed symptoms as a mild problem or higher on three of
the six ICD-10 Category C criteria (see Appendix). Descriptive statistics, t-tests results, and
effect sizes (Cohen, 1988) for the 24 MCMI-I111 scales across the two PCS groups are
presented in Table 4. With alpha set at p < .01, there were statistically significant group
differences (and medium to very large effect sizes; range: d = .50 to d = 1.5) on nine MMCI-
I11 scales (depressive, dependent, sadistic, negativistic, borderline, anxiety, somatic,
dysthymia, and major depression). Higher scale elevations were found in the group with
PCS-like symptoms on these nine scales.

Insert table 4 here

Discussion
The purpose of this study was to examine the relation between personality traits and self
reported postconcussion-like symptoms in a healthy sample. Consistent with our hypothesis,
these results demonstrate that personality traits are closely linked to self-reported
postconcussion-like symptoms. Significant positive correlations were found between total
postconcussion-like symptoms and the majority of MCMI-I11 scales. Using a conservative
alpha level, compared to those participants who endorsed a low number of symptoms on the
BC-PSI, participants who endorsed a high number of postconcussion-like symptoms had
higher MCMI-I11 scores on the depressive, dependent, sadistic, negativistic, borderline,
anxiety, somatic, dysthymia, and major depression scales. In the two previous studies that
have explored the links between PCS and personality as measured by the MCMI-I11, two of
these characteristics (dependent, Ruocco & Swirsky-Sacchetti, 2007; and somatic, Ruocco et

al., 2007) emerged as significantly related to PCS. However, just as in this study, other
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associations were also identified (i.e., Ruocco and Swirsky-Sacchetti (2007) also identified
associations between PCS symptom report following MTBI and masochistic, schizotypal,
avoidant and paranoid personality characteristics; and Ruocco et al. (2007) showed that,
compared to controls, TBI patients were also more likely to have elevated scores on histrionic
and compulsive scales). There are clearly some important similarities in the past TBI studies
of Ruocco and colleagues that extend to the current study of personality in a non-TBI sample
who, nevertheless, reported a high number of PCS symptoms, and although some
consistencies are emerging further research is clearly warranted.

As noted previously, traumatic brain injuries can cause changes in personality and
behaviour. Personality changes typically manifest as a consequence of a complex interaction
between the direct effects of the brain injury and secondary reactions to impairment or loss
(Lezak, Howieson, & Loring, 2004). Changes that are commonly reported may be diagnosed
on DSM-IV Axis 1 (i.e., depression, dysthymia, and anxiety; (Busch & Alpern, 1998;
Hibbard et al., 2000; Iverson, 2006; Iverson et al., 2007) and 11 (i.e., dependent, masochistic,
borderline, avoidant, and negativistic personality disorders; Hibbard et al., 2000; Kay et al.,
1993; Ruff et al., 1996; Ruocco & Swirsky-Sacchetti, 2007; Rush et al., 2004). This study
demonstrated that personality traits and the report of postconcussion-like symptoms are
related in a non-clinical sample. Based on this demonstration it seems reasonable to suggest
that in clinical groups such relationships might also contribute to postconcussion symptom
reporting post-injury. Support for this proposition comes from Evered and colleagues who
examined 129 patients with presumed postconcussive disorder following MTBI (Evered et
al., 2003). These authors reported that more than 63% of patients met criteria for an Axis I or
Axis Il disorder. This rate of psychopathology is much higher than in the general population
and suggests that psychological problems relating to personality and/or acute

psychopathology are prominent in patients who report symptoms consistent with PCS. The
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well documented occurrence of personality disorders and psychopathology following
traumatic brain injury (TBI) may therefore have a direct impact on the endorsement of
postconcussion symptoms.

In addition to the influence of postmorbid personality changes, the endorsement of
postconcussion symptoms is also likely to be influenced by premorbid personality traits. The
present study showed that postconcussion-like symptoms are closely linked with a number of
personality traits in individuals free from brain injury. It therefore seems likely that
premorbid personality traits contribute to the endorsement of pre-existing symptoms, and that
this endorsement pattern may mimic the postconcussion syndrome. Using a modified SCID
to examine premorbid personality traits following mild to severe TBI, Hibbard and
colleagues found that 24% of the sample was diagnosed with a pre-injury personality
disorder. The most common personality traits were antisocial and compulsive, with incidence
rates higher than those reported in the general population (Hibbard et al., 2000). Given the
high rate of premorbid personality disorders in individuals who sustain a TBI, and the
findings from this study (that personality is related to PCS symptom report in a non-clinical
sample), some of the non-specific PCS symptoms reported by clinical groups may be due to
premorbid personality characteristics that when expressed post-injury, mimic PCS by
meeting relevant diagnostic criteria.

It is important to remember that this study did not investigate self reported
postconcussion symptoms in individuals who had sustained a MTBI. Rather, we studied the
endorsement of postconcussion-like symptoms in a non head injured sample, and consistent
with other research that has used this approach (lverson & Lange, 2003), the level of
endorsement of such symptoms was high. In a clinical sample, it is possible that greater
score variation might occur and that this would produce a different pattern of associations

between PCS symptoms and personality. However, such an change in score variation would
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likely increase rather than decrease associations, in which case the results of this study can be
viewed as providing a conservative account of how personality and PCS may be related. It is
possible that there are other personality traits important to postconcussion symptom reporting
in clinical samples, or that the more extreme responses that might be endorsed in a clinical
group would produce a significant association where none was found with this sample of
healthy participants. Whilst this possibility remains an important empirical question, the
significant contribution of this study is that it demonstrates that the endorsement of
postconcussion symptoms is closely related to personality in the absence of injury.

There are several limitations of this study. First, this study used a convenience sample
comprised of university students and individuals recruited from a shopping centre. Findings
from this study may not generalize to the wider population. Second, this study used self-
report measures. It is possible that association between these measures may be due to the fact
that some participants report more symptoms of all kinds (psychological, physical and
cognitive) than other participants. Third, despite having been used previously in non-clinical
samples (King, 1998; Watson & Sinha, 1995), the measure used in this study to assess
personality was normed in a psychiatric sample and the item overlap of the MCMI-I1I1 has
been criticized (see Craig, 2005). Although this choice of instrument may have introduced a
source of potential bias to this study, the effects of which must remain an empirical question,
the lack of item independence may have produce spurious correlations. The MCMI-I1II has
been used previously as an outcome measure in a variety of studies examining personality in
non-clinical samples; for example: college students (Aluja, Cuevas, Garcia & Garcia, 2007;
Holliman & Guthrie, 1989; Wierzbicki, & Daleiden, 1993), chronic pain patients (Haggard et
al., 2008, Manchikanti et al., 2002), substance abuse populations (Craig, 1997; Craig &
Weinberg, 1992; Vanem, Krog & Hartmann, 2007), custody litigants (McCann et al., 2001),

parental capacity assessees (Blood, 2008), domestic violence offenders (Gondolf, 1999), and
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people seeking workers compensation (Repko & Cooper, 1985). Nevertheless, results should
be interpreted cautiously until they are replicated using other personality measures.

This study builds on the extant research literature that supports the influence of
multiple factors, unrelated to brain injury, that may influence the presence and exacerbation
of self reported postconcussion symptoms following MTBI (see Iverson et al., 2007) for a
review of these factors). Specifically, it shows that personality traits and self reported
postconcussion-like symptoms are closely linked, which once again underscores the need for
cautious interpretation of postconcussion symptoms following MTBI. The differential
diagnosis of the postconcussion syndrome is complicated. Diagnosis and treatment of
individuals who meet diagnostic criteria for PCS needs to take into consideration the
potential role that factors such as depression and personality traits can have in producing,
exacerbating and maintaining such symptoms (Trahan et al., 2001), remembering that these
two factors are only a subset of many such factors. Future research in this area would benefit
from incorporating diverse groups including individuals with MTBI and
depression/personality disorders, MTBI without depression/personality disorders, as well as
non head-injured groups with and without the abovementioned psychopathologies. Such
studies may provide a means for untangling the complex relations that exist between these

variables.



Personality and postconcussion symptoms 15

References

Aluja, A., Cuevas, L., Garcia, L.F., & Garcia, O. (2007). Predictions of the MCMI-I1I
personality disorders from NEO-PI-R domains and facets: Comparison between
American and Spanish samples. International Journal of Clinical and Health
Psychology, 7, 307-321.

American Psychiatric Association. (2000). Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV-TR, 4th edition, text revision). Washington, DC: American
Psychiatric Association.

Belanger, H. G., Curtiss, G., Demery, J. A., Lebowitz, B. K., & Vanderploeg, R. D. (2005).
Factors moderating neuropsychological outcomes following mild traumatic brain
injury: a meta-analysis. Journal of the International Neuropsychological Society,
11(3), 215-227.

Belanger, H. G., & Vanderploeg, R. D. (2005). The neuropsychological impact of sports-
related concussion: A meta-analysis. Journal of the International Neuropsychological
Society, 11(4), 345-357.

Blood, L., (2008). The Use of the MCMI-II1 in Completing Parenting Capacity Assessments.
Journal of Forensic Psychology Practice, 8, 24 - 38.

Busch, R. C., & Alpern, H. E. (1998). Depression after mild traumatic brain injury: A review
of current research. Neuropsychology Review, 8(2), 95-108.

Carroll, L. J., Cassidy, J. D., Peloso, P. M., Borg, J., von Holst, H., Holm, L., et al. (2004).
Prognosis for mild traumatic brain injury: Results of the WHO collaborating centre
task force on mild traumatic brain injury. Journal of Rehabilitation Medicine,
36(Supplement 43), 84-105.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale,

NJ: Lawrence Erlbaum Associates.


http://www.informaworld.com/smpp/title~db=all~content=t792304004
http://www.informaworld.com/smpp/title~db=all~content=t792304004~tab=issueslist~branches=8#v8

Personality and postconcussion symptoms 16

Craig, R. J. (1997). Sensitivity of MCMI-I111 scales T (drugs) and B (alcohol) in detecting
substance abuse. Substance use & misuse, 32, 1384-1393.

Craig, R. J. (2005). New Directions in Interpreting the Millon Clinical Multiaxial Inventory-
11 (MCMI-111) Hoboken, NJ: John Wiley & Sons, Inc.

Craig, R.J., & Weinberg, D. (1992). Assessing drug abusers with the Millon Clinical
Multiaxial Inventory: a review. Journal of Substance Abuse Treatreatment, 9m 249-
255.

Davis, C. H. (2002). Self-perception in mild traumatic brain injury. American Journal of
Physical and Medical Rehabilitation, 81(8), 609-621.

Dunn, J. T., Lees-Haley, P. R., Brown, R. S., Williams, C. W., & English, L. T. (1995).
Neurotoxic complaint base rates of personal injury claimants: implications for
neuropsychological assessment. Journal of Clinical Psychology, 51(4), 577-584.

Evered, L., Ruff, R., Baldo, J., & Isomura, A. (2003). Emotional risk factors and
postconcussional disorder. Assessment, 10(4), 420-427.

Ferguson, R. J., Mittenberg, W., Barone, D. F., & Schneider, B. (1999). Postconcussion
syndrome following sports-related head injury: expectation as etiology
Neuropsychology, 13(4), 582-589.

Foa, E. B., Cashman, L., Jaycox, L., & Perry, K. (1997). The validation of a self-report
measure of posttraumatic stress disorder: The Posttraumatic Diagnostic Scale.
Psychological Assessment, 9(4), 445-451.

Fox, D. D., Lees-Haley, P. R., Ernest, K., & Dolezal-Wood, S. (1995). Post-concussive
symptoms: Base rates and etiology in psychiatric patients. The Clinical

Neuropsychologist, 9, 89-92.


http://www.informaworld.com/index/905506040.pdf
http://www.informaworld.com/index/905506040.pdf
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Craig%20RJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Weinberg%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'J%20Subst%20Abuse%20Treat.');

Personality and postconcussion symptoms 17

Garden, N. A., & Sullivan, K. A. (in press). An examination of the base rates of post-
concussion symptoms: The influence of demographics and depression. Applied
Neuropsychology.

Gasquoine, P. G. (2000). Postconcussional symptoms in chronic back pain. Applied
Neuropsychology, 7(2), 83-89.

Gondolf, E. W. (1999). MCMI-11I Results for Batterer Program Participants in Four Cities:
Less “Pathological” Than Expected. Journal of Family Violence, 14, 1-17.

Gouvier, W. D., Uddo-Crane, M., & Brown, L. M. (1988). Base rates of post-concussional
symptoms. Archives of Clinical Neuropsychology, 3, 273-278.

Greiffenstein, F. M., & Baker, J. W. (2001). Comparison of premorbid and postinjury MMPI-
2 profiles in late postconcussion claimants. Clinical Neuropsychology, 15(2), 162-
170.

Groswasser, Z., Cohen, M., & Keren, O. (1998). Female TBI patients recover better than
males. Brain Injury, 12(9), 805-808.

Gunstad, J., & Suhr, J. A. (2001). "Expectation as etiology" versus "the good old days™:
postconcussion syndrome symptom reporting in athletes, headache sufferers, and
depressed individuals. Journal of the International Neuropsychological Society, 7(3),
323-333.

Gunstad, J., & Suhr, J. A. (2004). Cognitive factors in Postconcussion Syndrome symptom
report. Archives of Clinical Neuropsychology, 19(3), 391-405.

Haggard, R. Stowell, A. Gatchel, R. Bernstein, D. Overman, T. McManemin, F. McCoy, C.,
& Garland, G. (2008). MCMI-I11 as a method to compare the prevalence of
psychiatric disorders in patients with chronic pain. The Journal of Pain, 9, 67-67.

Hahn, R. A. (1997). The nocebo phenomenon: concept, evidence, and implications for public

health. Preventative Medicine, 26(5 Pt 1), 607-611.



Personality and postconcussion symptoms 18

Hibbard, M. R., Bogdany, J., Uysal, S., Kepler, K., Silver, J. M., Gordon, W. A., et al.
(2000). Axis Il psychopathology in individuals with traumatic brain injury. Brain
Injury, 14(1), 45-61.

Hilsabeck, R. C., Gouvier, W. D., & Bolter, J. F. (1998). Reconstructive memory bias in
recall of neuropsychological symptomatology. Journal of Clinical and Experimental
Neuropsychology, 20(3), 328-338.

Holliman, N.B. & Guthrie, P. C. (1989). A comparison of the Millon Clinical Multiaxial
Inventory and the California Psychological Inventory in assessment of a nonclinical
population. Journal of Clinical Psychology, 45, 373-382.

Iverson, G. L. (2005). Outcome from mild traumatic brain injury. Current Opinion in
Psychiatry, 18, 301-317.

Iverson, G. L. (2006). Misdiagnosis of persistent postconcussion syndrome in patients with
depression. Archives of Clinical Neuropsychology, 21(4), 303-310.

Iverson, G. L., & Lange, R. T. (2003). Examination of "postconcussion-like™ symptoms in a
healthy sample. Applied Neuropsychology, 10(3), 137-144.

Iverson, G. L., & McCracken, L. M. (1997). 'Postconcussive' symptoms in persons with
chronic pain. Brain Injury, 11(11), 783-790.

Iverson, G. L., Zasler, N. D., & Lange, R. T. (2007). Post-concussive disorders. In N. D.
Zasler, H. T. Katz & R. D. Zafonte (Eds.), Brain Injury Medicine: Principles and
Practice (pp. 373-405). New York: Demos Medical Publishing.

Kay, T., Newman, B., Cayallo, M., Ezrachi, O., & Resnick, M. (1993). Toward a
neuropsychological model of functional disability after mild traumatic brain injury.
Neuropsychology, 6, 371-384.

Keyser-Marcus, L. A., Bricout, J. C., Wehman, P., Campbell, L. R., Cifu, D. X., Englander,

J., etal. (2002). Acute predictors of return to employment after traumatic brain injury:


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Holliman%20NB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Guthrie%20PC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'J%20Clin%20Psychol.');

Personality and postconcussion symptoms 19

a longitudinal follow-up. Archives of Physical Medicine and Rehabilitation, 83, 635-
641.

King, A. R. (1998). Relations between MCMI-II personality variables and measures of
academic performance. Journal of Personality Assessment, 71(2), 253-268.

Kurtz, J. E., Putnam, S. H., & Stone, C. (1998). Stability of normal personality traits after
traumatic brain injury. The Journal of Head Trauma Rehabilitation, 13(3), 1-14.

Lannoo, E., De Deyne, C., Colardyn, F., De Soete, G., & Jannes, C. (1997). Personality
change following head injury: Assessment with the neo five-factor inventory. Journal
of Psychosomatic Research, 43(5 ), 505-511.

Lees-Haley, P. R., & Brown, R. S. (1993). Neuropsychological complain base rates of 170
personal injury claimants Archives of Clinical Neuropsychology, 8, 203-209.

Lezak, M. D., Howieson, D. B., & Loring, D. W. (2004). Neuropsychological Assessment
(4th ed.). New York: Oxford University Press.

McCann, J.T., Flens, J.R., Campagna, V., Collman, P., Lazzaro,T & Connor, E. (2001). The
MCMI-111 in Child Custody Evaluations: A Normative Study. Journal of Forensic
Psychology Practice, 1, 27 — 44.

Machulda, M. M., Bergquist, T. F., Ito, V., & Chew, S. (1998). Relationship between stress,
coping, and post concussion symptoms in a healthy adult population. Archives of
Clinical Neuropsychology, 13, 415-424.

Manchikanti, L., Fellows, B., Pampati, V., Beyer, C., Damron, K., & Barnhill, R.C. (2002).
Comparison of psychological status of chronic pain patients and the general
population. Pain Physician, 5, 40-48.

Meares, S., Shores, E. A., Taylor, A. J., Batchelor, J., Bryant, R. A., Baguley, 1. J., et al.
(2008). Mild traumatic brain injury does not predict acute postconcussion syndrome.

Journal of Neurology, Neurosurgery, and Psychiatry, 79(3), 300-306.


http://www.informaworld.com/smpp/content~db=all~content=a904467951
http://www.informaworld.com/smpp/content~db=all~content=a904467951
http://www.ncbi.nlm.nih.gov/pubmed/16896357?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16896357?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum

Personality and postconcussion symptoms 20

Mickeviciene, D., Schrader, H., Obelieniene, D., Surkiene, D., Kunickas, R., Stovner, L. J., et
al. (2004). A controlled prospective inception cohort study on the post-concussion
syndrome outside the medicolegal context. European Journal of Neurology, 11(6),
411-419.

Millon, T., Davis, R., Millon, C., & Grossman, S. (2006). Millon Clinical Multiaxial
Inventory-111 Manual (3rd ed.). Minneapolis, MN National Computer Systems.
Mittenberg, W., DiGiulio, D. V., Perrin, S., & Bass, A. E. (1992). Symptoms following mild
head injury: Expectation as aetiology. Journal of Neurology, Neurosurgery and

Psychiatry, 55, 200-204.

Prigatano, G. P. (1992). Personality disturbances associated with traumatic brain injury.
Journal of Consulting and Clinical Psychology, 60(3), 360-368.

Radanov, B. P., Dvorak, J., & Valach, L. (1992). Cognitive deficits in patients after soft
tissue injury of the cervical spine. Spine, 17(2), 127-131.

Rees, P. M. (2003). Contemporary issues in mild traumatic brain injury. Archives of Physical
Medicine and Rehabilitation, 84(12), 1885-1894.

Repko, G. P., & Cooper, R. (1985). The diagnosis of personality disorder: A comparison of
MMPI profile, Millon Inventory, and clinical judgement in a Worker's Compensation
population. Journal of Clinical Psychology, 43, 478-483.

Ruff, R. (2005). Two decades of advances in understanding of mild traumatic brain injury.
Journal of Head Trauma Rehabilitation, 20(1), 5-18.

Ruff, R. M., Camenzuli, L., & Mueller, J. (1996). Miserable minority: emotional risk factors
that influence the outcome of a mild traumatic brain injury. Brain Injury, 10(8), 551-

565.



Personality and postconcussion symptoms 21

Ruocco, A. C., & Swirsky-Sacchetti, T. (2007). Personality disorder symptomatology and
neuropsychological functioning in closed head injury. The Journal of Neuropsychiatry
and Clinical Neurosciences, 19(1), 27-35.

Ruocco, A. C., Swirsky-Sacchetti, T., & Choca, J. P. (2007). Assessing personality and
psychopathology after traumatic brain injury with the Millon Clinical Multiaxial
Inventory-I11. Brain Injury, 21(12), 1233-1244.

Rush, B. K., Malec, J. F., Brown, A. W., & Moessner, A. M. (2006). Personality and
functional outcome following traumatic brain injury. Rehabilitation Psychology,
51(3), 257-264.

Rush, B. K., Malec, J. M., Moessner, A. M., & Brown, A. W. (2004). Preinjury personality
traits and the prediction of early neurobehavioral symptoms following mild traumatic
brain injury. Rehabilitation Psychology, 49(4), 275-281.

Ruttan, L. A., & Heinrichs, R. W. (2003). Depression and neurocognitive functioning in mild
traumatic brain injury patients referred for assessment. Journal of Clinical and
Experimental Neuropsychology, 25(3), 407-419.

Sawchyn, J. M., Brulot, M. M., & Strauss, E. (2000). Note on the use of the Postconcussion
Syndrome Checklist. Archives of Clinical Neuropsychology, 15, 1-8.

Schretlen, D. J., & Shapiro, A. M. (2003). A quantitative review of the effects of traumatic
brain injury on cognitive functioning. International Review of Psychiatry, 15(4), 341-
3409.

Sherer, M., Sander, A. M., Nick, T. G., High Jr, W. M., Malec, J. F., & Rosenthal, M. (2002).
Early cognitive status and productivity outcome after traumatic brain injury: findings
from the TBI model systems. Archives of Physical Medicine and Rehabilitation, 83,

83-192.



Personality and postconcussion symptoms 22

Smith-Seemiller, L., Fow, N. R., Kant, R., & Franzen, M. D. (2003). Presence of post-
concussion syndrome symptoms in patients with chronic pain vs mild traumatic brain
injury. Brain Injury, 17(3), 199-206.

Testa, J. A., Malec, J. F., Moessner, A. M., & Brown, A. W. (2005). Outcome after traumatic
brain injury: effects of aging on recovery. Archives of Physical Medicine and
Rehabilitation, 86, 1815-1823.

Trahan, D. E., Ross, C. E., & Trahan, S. L. (2001). Relationships among postconcussional-
type symptoms, depression, and anxiety in neurologically normal young adults and
victims of brain injury. Archives of Clinical Neuropsychology, 16, . Archives of
Clinical Neuropsychology, 16, 435-445.

Tuokko, H., Vernon-Wilkinson, R., & Robinson, E. (1991). The use of the MCMI in the
personality assessment of head-injured adults. Brain Injury, 5(3), 287-293.

Vanem, P., Krog, D., & Hartmann E. (2007). Assessment of substance abusers on the MCMI-
Il and the Rorschach. Scandinavian Journal of Psychology,49, 83 - 91.

Wang, Y., Chan, R. C., & Deng, Y. (2006). Examination of postconcussion-like symptoms in
healthy university students: relationships to subjective and objective
neuropsychological function performance. Archives of Clinical Neuropsychology,
21(4), 339-347.

Watson, D. C., & Sinha, B. K. (1995). Dimensional structure of personality disorder
inventories: A comparison of normal and clinical populations. Personality and
Individual Differences, 19(6), 817-826.

Wierzbicki, M., & Daleiden, E. L., (1993). The differential responding of college students to
subtle and obvious MCMI subscales. Journal of Clinical Psychology, 49(2), 204-208.

Wong, J. L., Regennitter, R. P., & Barrios, F. (1994). Base rate and simulated symptoms of

mild head injury among normals. Archives of Clinical Neuropsychology, 9, 411-425.


http://www3.interscience.wiley.com/journal/117997468/home
https://www.researchgate.net/author/M+Wierzbicki
https://www.researchgate.net/author/E+L+Daleiden
https://www.researchgate.net/publication/14712117_The_differential_responding_of_college_students_to_subtle_and_obvious_MCMI_subscales
https://www.researchgate.net/publication/14712117_The_differential_responding_of_college_students_to_subtle_and_obvious_MCMI_subscales

Personality and postconcussion symptoms 23

Wood, R. L. L. (2004). Understanding the ‘miserable minority’: a diasthesis-stress paradigm
for post-concussional syndrome. Brain Injury, 18(11), 1135-1153.
World Health Organization. (1992). International statistical classification of diseases and

related health problems (10th ed.). Geneva, Switzerland: World Health Organization.



Personality and postconcussion symptoms 24

Acknowledgements

The Human Research Ethics Committee of Queensland University of Technology (approval
no. 0700000965) approved all research documented in this report. The authors wish to
acknowledge the generous assistance of Dr Patricia Obst, Statistics consultant, School of
Psychology and Counselling, Queensland University of Technology. Funding for this project
was provided by the School of Psychology and Counselling, Queensland University of

Technology.



Personality and postconcussion symptoms 25

Table 1

Descriptive statistics and sample percentage with clinically relevant MCMI-111 scale

elevations.

Trait/syndrome  Disorder or
Scale M SD present’ (%)  Axis Il 2(%)
Schizoid 44.1 24.0 7.5 7.5
Avoidant 38.8 29.6 5.4 9.7
Depressive 34.6 30.9 54 9.7
Dependent 455 32.7 18.3 14.0
Histrionic 61.3 22.4 15.1 10.8
Narcissistic 62.7 21.4 17.2 9.7
Antisocial 46.8 24.1 7.5 2.2
Sadistic 47.6 24.0 4.3 17.2
Compulsive 58.0 22.3 14 6.5
Negativistic 44.5 28.2 17.2 4.3
Masochistic 32.6 32.2 - -
Schizotypal 38.1 27.1 - -
Borderline 34.9 29.3 7.5 4.3
Paranoid 43.3 27.5 - -
Anxiety 45.8 30.9 25.8 6.5
Somatoform 34.4 26.7 - -
Bipolar 49.8 24.7 - -
Dysthymia 26.2 27.3 6.5 3.2
Alcohol Dependence 43.36 26.44 - 2.2
Drug Dependence 45 25.73 3.3 1.1
Post traumatic stress disorder 25.5 24.5 - -
Thought disorder 33.4 25.6 - -
Major depression 28.3 27.3 - -
Delusional Disorder 26.5 27.1 - -
N = 93. MCMI-11I = Millon Clinical Multiaxial Inventory Ill. Scores on the MCMI-III range from

0 to 115, whereby higher scores indicate a more significant presence of a personality trait or
disorder. * = Trait/syndrome present (ie MCM-111 score of 75-84); 2= Syndrome present (ie MCM-
I11 score of 85+). Dashes indicate that none of the sample scored in the clinically-relevant range.
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Table 2

Descriptive statistics and percentage of endorsed symptoms for the 13 items of the BC-PSI.

Symptom M SD Mild Moderate
Endorsement  Endorsement
or higher (%)  or higher (%)

Headache 1.4 1.1 83 28
Dizziness/Light-headedness 0.8 0.9 48 7
Nausea/Feeling sick 0.7 0.8 53 12
Fatigue 1.7 1.3 82 24
Extra sensitive to noises 0.6 1.0 39 14
Irritable 1.5 1.3 78 22
Feeling sad 1.3 1.2 72 18
Nervous or tense 15 1.2 77 19
Temper problems 1.0 1.2 57 17
Poor concentration 15 1.3 74 21
Memory problems 1.0 1.1 70 22
Difficulty reading 0.6 0.9 36 5
Poor sleep 1.5 1.5 70 27

N = 93. BC-PSI = British Columbia Postconcussion Symptom Inventory. Mild endorsement
= BC-PSI total item score of 1 to 5. Moderate or higher endorsement = BC-PSI total item
score of 3,4 or 5.
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Table 3

Correlations (Kendall’s tau) between the BC-PSI and the MCMI-I11 personality scales.

Scale BC-PSI
Schizoid 22
Avoidant 19
Depressive 30**
Dependent 35**
Histrionic -.20
Narcissistic -17
Antisocial 28**
Sadistic A5**
Compulsive -29**
Negativistic A46**
Masochistic 27**
Schizotypal 27**
Borderline A41**
Paranoid 21
Anxiety A42**
Somatoform A0**
Bipolar 26%*
Dysthymia 31
Alcohol Dependence .18
Drug Dependence .02
Post traumatic stress disorder — .24**
Thought disorder .35**
Major depression 34**
Delusional Disorder .08
N = 93. BC-PSI = British Columbia Postconcussion Symptom Inventory. MCMI-I11 = Millon

Clinical Multiaxial Inventory I11. **p< .001.
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Table 4

Descriptive statistics, effect sizes, and t-test results, for the MCMI-111 by PCS group.

PCS-like symptoms

Absent Present
n=238 n =255

Scale M SD M SD t(91) d
Schizoid 4042 2211 46.66 25.14 -1.23 0.26
Avoidant 30.53 2556 4451 30.99 -2.29 0.49
Depression 21.18 20.19 43.93 33.67 -3.72** 0.81
Dependent 29.68 27.65 57.05 31.57 -4.22%* 0.91
Histrionic 67.38 17.98 57.10 24.22 2.33 0.47
Narcissistic 66.87 22.74 59.87 20.01 1.57 0.33
Antisocial 3750 2222 5329 23.38 -3.27 0.69
Sadistic 2421 2448 56.83 18.90 -5.03** 1.54
Compulsive 65.16 20.45 53.02 22.30 2.67 0.56
Negativistic 28.89 20.66 55.22 27.73 -4.97** 1.06
Masochistic 21.21 2545 4047 34.13 -3.0 0.63
Schizophrenia 29.16 2590 4422 2631 -2.73 0.58
Borderline 20.32 22.23 45.00 29.44 -4.38** 0.93
Paranoid 38.32 2523 46.71 28.68 -1.46 0.31
Anxiety 32,71 2758 5553 29.53 -3.93** 0.79
Somatic 19.00 20.75 45.20 25.77 -5.18** 1.11
Bipolar 42.89 25.27 5451 23.26 -2.29 0.48
Dysthymia 1420 1570 2453 30.50 -5.18** 0.42
Alcohol Dependence  30.11 25.18 52.90 23.19 -1.62 0.9
Drug Dependence 36.13 28.76 51.13 21.62 .263 0.6
PTSD 17.63 1893 30.85 26.53 -2.64 0.56
Thought Disorder 25.00 2210 39.69 26.37 -2.712 0.60
Major Depression 1458 17.77 37.69 28.75 -4.04** 0.95
Delusional Disorder 2442 2534 27.98 28.38 -0.62 0.13

N = 93. MCMI-11 = Millon Clinical Multiaxial Inventory Ill. PCS-like symptoms absent =
ICD-10 Post-Concussion Syndrome diagnostic criterion C not met. PCS-like symptoms
present = ICD-10 Post-Concussion Syndrome diagnostic criterion C met. d = Cohen’s effect
size. **p<.001.



