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ABSTRACT

The study raviews the literature concerning mild head
injury and postcencussicn symptoms. It then investigates
the applicability of international Ffindings to South
African patients. Three groups ¢f subjacts are compared:
mildly injured, noninjured, and instructed malingerers. The
study establishes base rates of postconcussive symptoms in
the noninjured subjects, scores on tests of cognitive
ability among the noninjured subjects, expectations
regarding postconcussive sequelae among the noninjured
subjects, thz perceptions of injured subjects of their pre-
and postmorbid status, and relationships between
subjectively experienned symptoms and cognitive deficits
among injured subjects. Injured subgroups are examined to
investigate pre-, peri-, and post-injury factoers associated
w'th development of postcononuzive complaints. No
differences in cognit ve performance were found between the
injur .d and noninjured groups. Time since injury did not
affect cognitive performance, apart from on a copy task. It
was found that injured subjects reported lower pre-injury
levels of incidence of symptoms than those reported by
noninjured subjects. No differences were found between
post-injury reporting of postconcussive complaints and
those symptoms reported by noninjured controls. Some
postconcussive symptoms were nevertheless found to

correlate with certain measures of cognitive performance.
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Instructed malingerers responded differently neninjured
injured and nel..njured subjectis, reporting fewer pre-injury
complairts and mcre post-injury complaints. They also
performed more poworly on several cognitive measures. Test
scores that effectively identified malingerers were thern
re-exanined, and cut-off rates suggested for
differentiating malingerers ZIrom génuinely injured

subjects.
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CHAPTER 1: AIMS AND RATIONALE

The literature suggests that postconcussive sequelae are
multidetermined, having physicel, cognitive, interpretativé,
emotional, environmental, and motivational causes. It appears
that while resoiution of symptoms usually occurs fairly
rapidly, persistence of symptoms often occurs. Minimisation
nf sequelae depends on effectively directed intervention,
whish in turn depends on a theoretical understanding of
postconcussion syndrome in general, and an understanding of
the specific case in question. There has, however, been
little research into the applicability of findings to South
African patients. In order to understand the South African
client's reaction to and experience of hig or her injury, it
is important to have knowledge regarding psychological
reactions to injury within the population in general, as well
as knowledge regarding the use of specific instruments and
techniques in assessing and understanding the individual
patient in specific. It is therefore important to investigate
whether international findings accord with those in the South
African contexi, This applies both to the manifestation of
mild head injury and malingering, as well as to the vse of
imported assessment instruments. From an assessment point of
view, the development and standardization of instruments used
in researching mild head injury have generally been performed
using developed world populations, being tested in their
first language. Given educational, cultural, linguistic, and

socioeconomic differences in South Africa, it is important to



investigate whether these instruments are able to
differentiate effectively between injured, malingering, and
noninjured subjects, as well as to establish performance
levels for each of these con any instrument. Emerging £rom
this information, it is then important to establish whether
the manifestation of the sequelae of mild head injury (in
terms of cognitive performance as well as postconcussive
complaints) is the same in the local context, particularly in
terms of injury severity, time since injury, demographic
variables, and correlation {(or lack theri >f} betwean
postconcussive complaints and cognitive performance. Such
differences are guite possible if, for example, personal
interpretation of the injury experience differs as a result
of different cultural expectations. Differences in the
pattern of resolution of difficulties is alsc pessible with,
for example, differences in availability of health resources,
daily stress levels, and so on. It is also possible that
patterns of malingering may differ, with differences between
populations such as in terms of general exposure to and
understanding of assessment practices. Wnile it is beyond the
scope of this report to investigate why differences (if any)
exist, it will nevertheless establish the existence or

otherwise of such differences.



CHAPTER 2: LITERATURE REVIEW

1. History of the Mild Head Injury Debate

Concussion as a neuropsychclogical problem gained prominence
with the advent of the industrial revolution and the
resulting inccease in industrially related injuries (Bohnen
and Jolles, 1992}, The concept of the postconcussion symptom-
complex attained importance in the late part of the last
century (Benton, 1989; Miller, 1996, Bohnen and Jolles,
1992). It has been claimed that there is a constellation of
psychological and affective symptoms that are associated with
mild head injury, generally referred to as the Postconcussion
Syndrome (Gouvier, Cubic, Jones, Brantley and Cutlip, 1992}.
Debates have since taken place as to the extent to which the
syndrome is of neurotic origin, malingering, or pnysical
damage (Benton, 1989; Gouvier, Cubic, Jones, Brantley and

Cutlip, 1992; Miller, 1996}.

The post-war decades have tended to confirm the existence of
the syndrome as a valid consequence of mild head injury.
{(Benton, 1989). Initially, however, the majority view tended
to see the symptoms as psychogenic, and as a result of stress
or malingering, with the reality of organic deficits not

recognized (Bohnen and Jolles, 1992}.



Objective evidence of damage to the brain has been detected
using neuroimaging techniques such as MRI (Brown et al.,
1994; Bohnen and Jolles, 1992), but neuropsychological
testing has also taken on ~ central role in the diagnosis of
mild head injury, due to the subtlety of physical damage
(Millis, 1994}. It has been argued that previous psychometric
measures were not sufficiently sensitive to the effects of
mild head injury, and researchers have found subtle deficits
of attention and information processing (Bohnen and Jolles,

1992;.

Given evidence of psychological and physiclogical
contributors to postconcussive complaints, many now argue
that sequelae are wmultifactorially determined, with organic,
psychological and socioceconomic components interacting

(Benton, 1989},

There are, however, inconsistencies in definitions of mild
head injury (Jennet, 1989), in addition to which studies are
complicated by inconsistency in sampling, intervals post-
injury at which patients are assessed, the nature of tests
used, and the patient's environment and experience. Different
studies are not necessarily directly comparable and it has
been argued that inconsistent findings are often a function

of this (Bohnen, Twiinstra and Jolles, 1892}.

Kibby and Long {1996) criticize much of the literature tor

not differentiating mild and moderate injury. According to



ther, minor head injury has been "typically characterized by
individuals with (1) coma of less than 20 minutes, (2) a GCS
score on admission of 13 or higher, (3) post-traumatic
amnesia (PTA) less than 24 houxs, and {4) hospitalization ﬁf
less than 72 hours, although few studies have included all
these criteria when selecting their samples. Mild TBI has
“ypically been defined as that which meets criteria (1)-~(4)
but with PTA less than 1 hou......hoderate TBI has been
defined as a GCS score of 9~12...with PTA lasting from 1 to
24 hourxrs"™ (Xibby and Long, 1996, p.160). Mildly head injured
subjects with evidence of intracranial mass lesion have also
been classified as moderately injured. They suggest seeing
head *njury as taking place on a continuum (Kibby and Long,

1996} .

Bohnen and Jolles (1992) note that patients who do aot
experience any unconsciousness at all, but are dazed for a
short period, may also report symptoms. In addition, it has
been argu~d that mild head injury includes whiplash injuries
with and without impact (Millexr, 1996; Parker and Rosenblum,
1993).

For the purposes of this study, subjects were seslected taking
note of the distinction between mild and moderate jajuxy. The
criteria that Kibby and Long {(1986) derive from their survey

of the literature, were therafore used to identify mild head

injury, namely:



a) loss of consciousness of less than 20 minutes
b) GCS score on admission of 13 to 15
c) post-traumatic amnesia of less than 1 hour

d) hospitalization of less than 72 hours

Given the disparate measures used by previous researchers, it
would be interesting to iavestigate whether degrees of

severity nevertheless exist within this category.

2. Incidence of Mild Head Injury

Mild head sury has been regarded as a major public health
problem, constituting the majority of all head trauma
{Miller, 1996:; Gouvier, Cubic, Jones, Brantley and Cutlip,
1992; Mittenberg, 1993). It has been reported that mild head

injuries constitute 75% of all head injuries (Miller, 1%96).

Yvarious factors have been associated with risk of sustaining
injury. Incidence of adverse life events in the year prior to
injury seems to be a significant factor, Jacobson, 1995}, as
are transient states such as stress {Jacobson, 19%95) and
fatigue {(Jacobson, 1995}. Vulnerable personality, psychiatric
history, and "genetic liability” have also been found to be
significantly related to risk of injury (Jacobson, 1995,
p.680) . Substance abuse and incidence of previous head
injuries also seem to be predispesing factors (Jacobson,
1995). Age is related to risk of head injury (Beers,
Goldstein and Katz, 1994), specifically with youth (Jacobson,



1695). Males are especially at risk {Jacobson, 1995; Fenton,
McClelland, Montgomery, Macflynn and Rutherford, 1993).
However, it has been argued that females may predominate
where injury is particularly slight (Cattelani, Gugliotta;
Maravita and Mazzucchi, 1996). Kraus and Nourjah ({1989} found
that young males were especilaliy at risk, Blcohol abuse has
also been linked to risk (Kraus and Nourjah, 1989; Beers et
al., 1994; Jacobson, 1985}, as have certain personality
traits (Type A behaviour, antisocial attitudes, and poor
thoroughness in making decisions), poor cognitive skills
{Jacobson, 19938}, and willingness to take risks {Beers et
al., 1994). Bducation level and occupation have been
assoclated with risk of injury (Beers et al., 1994; Jacobson,
1995}, with unskillied and semi-skilled workers being

especially at risk {(Jacobson, 19385).

Kraus and Nouriah (1989) concluded from their epidemiological
study that in San Diego County in 1981, the incidence of mild
brain injury was 131 per 100 060 of the population. They
conclude that the cost implications “cannot be considered
trivial® {p.21}. Szymanski and Linn (1992) also point to the
costs in terms of "lost work days, disruption of family and

social life, and cognitive and neurobehavioral sequelae" (p.

358).

It has been argued that estimates of frequency of occurrence
are often conservative, as head impact and altered

consciousness often remain unreported (Parker and Rosenblum,



1993; Miller, 1996). Many patients are not hospitalized or

seen by medical professionals (Bohnen and Jolles, 1992).

According to Tollman {1989; it is difficult to assess the-
impact that head injuries have on South African society.
There is no reason to believe that the situation is any
better than that in America, especially as soclal changes
such as industrialisatios are placing increasing numbers of
people at risk from machinery {Tollman, 1989). Incidence of
motor wvehicle accidents in South Africa is estimated to be
about 5 times that of the United States, while trauma as a
result of assault is at least 3 times as common. Black people
are estimated to be about 9 times more likely to sustain
traumatic brain irjury than whites {Tollman and Watts Runge,

1989).

The violent nature of South African society also appears to
be & major factor in causing head injury. Jeanet {1996)
reports that the international range of studies that he
surveys "show that the main causes of head injury are road
accidents, falls and assaults™, but that "the proportion due
to assault ranges from 1% cf males in France to 45% of males

in Johannesburg" {Jennet, 1996, p. 367).
3. Physical Consequences of Injury

Traumatic brain injury can occur with or without impact,

requiring only sufficient angular rotation. Rear impact



forces the head back, while front impact forces the head

forward (Parker and Rosenblum, 1983}.

"The head meves in a combination of planes {lateral aﬁd
sagittal) and torsion around the tethering neck, which
changes the brain’s pogition and movement -elative to
the enclosing skull and often causes impacc within the

ceafining space” {Parker and Rosenblum, 1933, p.32}.

It is difficult to predict which structures will be damaged,
with traumatic brain injury being multiply determired by
characteristics of the forces operating on the brain, as well
as the characteristics of the brain and body {(Parker and
Rosenblum, 1993). There is evidence that rotational and
shearing forces cause neuronal damage (Bohnen and Jolles,
1992}. It has been argued that rotational acceleration is
more likely to cause concussion and diffuse axenal injury,
while linear acceleration is most likely to produce focal
lesions. Centripetal forces are more likely to harm

subcortical diencephalic structures {(Miller, 1996).

Evidence exists that diffuse axonal damage typically occurs,
with degenerative changes taking place over several hours. In
additicn, chemical and molecular changes occur at neuronal
level (Miller, 1996). The extent of the diffuse axonal injury
and impairment of consciopsness are dependent on the
magnitude and duration of acceleration, as well as the

direction of head motion" (Kibby and Long, 1996, p.l160).



Povlishock and Cc¢ jurn, 1989, in studies using cats, found
that mild axonal damage occurred, followed by some recovery.
They conclude that the damage may be amenable to

posttraumatic therapentic intervention.

It has been argued that "subtle dynamic reorganization" may
occur, different to that after focal injury (Miller, 1996, p.
18) . Diffuse axonal injury and diffuse deafferentiation could
ace.uant for psycholegical impairment, whereas compensatory
neuroplastic changes may account for recovery typically seen
over 3 to 12 months. Persisting or delayed onset of symptoms
may be caused by defective reafferentiation, with subtle but
significant consequences (Miller, 1996). Miller argues that
the cumulative effects noted after repeated head injury may

be explained by diffuse axonal injury.

Localized damage has also been noted. Eisenberg and Levin
{1989) found MRI evidence of frontal and temporal
abnormalities. This appears to ke confirmed by the
literature. Segalowitz and Lawson (1993) believe that
although the areas of damage underlying observed changes
vary, there is some consensus that the areas of the brain
primarily involved are the various regions of the prefrontal
cortex and their connections. Miller (1996) and Szymanski and

Linn {1992} also rzport support for the notion of damage to

the temporal and fre¢: . Qoles.
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Hayes, Lyeth and Jenkins (1989) suggest that brainstem
involvement may occur, causing chemical effects which may
alter cellular information pathways. They also suggest thg
possibility of drug interventions. Yet a study by Schoenhuber
and Gentilini (1988}, using Auditory Brainstem Response
recordings, were unable to find clear evidence of brainstem
dysfunction in cerebral concussion. Other writers
nevertheless also cite evidence that concussion may result in
brainstem changes and possibly changes in tonic zrousal.
{Parasuraman, Mutter and Molloy, 1991; Parker and Rosenbium,
1993). Dikmen, Temkin and Armsden (1989) cite evidence of
“neuropathologicél and neurophysiological
alterations...including neurcnal damage, reduced cerebral
blood fiow, altered brainstem evoked potentials, and reduced

speed of informetion processing” (p.229).

4. Sequelae of Physical Damage and the Experience of the

Injury
4,1. The Problem of Disparate Outcome Measures

Research suggests that as lesions resolve, there is generally
an improvement in neuropsychological performance and
resumption of activities (Gronwall, 1989). However, it has
also been argued that in some cases, symptoms persist,
despite objective recovery of function (Bohnen, Wijnen,

Twijnstra, Van Zutphen and Jolles, 1985).

11



Studies differ with respect to duration of residual deficits.
Kibby and Long {159826) suggest several reasons for these
disparities. Studies oftén do not sufficiently differentiate
different severities of injury (that is, mild versus moderéte
injury). Studies alsc employ different measures of outcome:
recovery or otherwise is variously operationalizec return
te work, evidence of cognitive deficiis, and evidence of
postconcussion symptons. Studies also often do not
differentiate betwzen cognitive deficits as a result of
neurological factors and changes due to non-neurological
factors. More specifically, there is confusion betwsen posit-
concussion symptoms and cognitive weaknesses (Kibby and Long,
1996) . Kibby and Long believe that "since PCS can occur in
the absence of TBI, and are inversely related to the severity
of injury, they clearly result from substantizlly different

fu_tors" {Kibby and Long, 1996, p.183).

Nevertheless, this ls an area of debate, and there are those
who argue that postconcussion symptoms may often be a direct
or indirect result of cognitive deficits (Bohnen, Twijnstra
and Jolles, 1992). Kibby and Long {1996) also acknowledge
that postconcussion symptoms may affect performance on

cognitive tests.

12



4.2. Cognitive Sequelae

4.2.1. Nature and Incidence of Cognitive

Deficits

There are inconsistencies in definitions, instruments, and
methodologies employed (Behnen and Jolles, 19%92) and findings
vary according to these. As mentioned previcusly, discrepant
findings may be due to methodological inconsistencies,
particularly the failure to differentiate mild and moderate

injuries (Kibby and Long, 19296).

It has been claimed that gross deficits in intelligence and
memory do not seem to occur, although :wbtle deficits have
been reported {(Bohnen and Jolles, 1892}. Yet Parker and
Rosenblum {1993) found evidence that a subset of patients
experienced cognitive loss of nearly on‘ tandard deviation
of Full Scale IQ on the WATS, after mila head injury.
Deficits were permanent. They claim that their findings are
consistent with previous evilence that traumatic brain injury
involves greater lqss in Performance than Verbal I0. However,
they did ﬁot provide details of these deticits. Their
conclusions are also weakened by their methodology. Pro-
injury levels of functioning of their subjects werc not
assessed directly, or through the uze of a control group, but
derived from published norm tables. The . asearchers do not
sufficiently consider the possibility of their sample having

unique characteristics.

13



it has been claimed that while cognitive impairment is common
in the first week of injury, persistent deficits are uncommon
(Millis, 1924; Millis and Putnam, 1994; Jacobson, 1995}.
Cognitive deficits in the first few days consist of
disturbances of attention, memory and information processing
(Jacobson, 1995). An "individual would not be expected to
have permanent cognitive impairment or symptoms lasting more
than a few months due to mild brain damage alone" {Kibby and
Long, 1996, p.l65). However, some studies have found deficits
" that persist longer. There is evidence of symptomatic
patients having cognitive deficits for months to years after
injury (Bohaen and Jolles, 1992). Often the patient has not
returnad to previous levels of functioning {Miller, 1996;
Gouvier, Cubic, Jones, Brantley and Cutlip, 1992}. Hall and
Borstein found cognitive abnormalities in subjects tested
within & months post-injury. Beers, Goldstein and Katz found
cognitive deficits in college students who had sustained
injury at any stage of their lives (time of injury ranged
from before the age of 6 to beyond the age of 18). Likewise,
Segalowitz and Brown (1981} found evidence that mild head
injury among children was linked to development difficulties
in adolescence, and Segalowitz and Lawson (1995} found that
childhood injuries were associated with cognitive and

psychosocial difficulties in adolescence.

14



It bas been suggested that when recovery does not occur
within 3 months, other factors should be considered. Kibby
and Long (1996) identify three categories of factors. First,
the patient may bave sustained a moderate injury, which ~
requires longer recovery time. Second, it is important what
criteria are used to measure recovery. Third, "factors not
directly resulting from, but interacting with, the trauma”
(p. 174} may contribute. These include pre~injury factors,
injury-related and post-injury factors (Kibby and Long,
1995) ., In addition, the internal validity of studies in

question should also be considered (Kibby and Long, 1996).

Beers, Goldstein and Katz (1994} also report that according
to the literature, "deficits in information processing,
including attention and reaction time, are among the most
salient effects of MHI {Bgers et al., 1994, p.316). They note
the argument that mild head injury leads to changes in
information processing capacity, which in turn affects
attention and memory. Their own study (using college students
as subjects) suggested that tests of information processing
capacity were most sensitive to mild head injury. Mild head
injured were distinguished from controls on tests of memory,
problem solving, and visuo-gpatial ability. They conclude
that "diffuse brain injury, regardless cof severity, appears
to cause a reduction in the speed, efficiency, and
integration of mental processes™ (Beers et al., 1994, p.316).
This study is particularly interesting, as the majority of

the subjects had sustained their injuries during childhood or

15



adolescence (22 percent). The study therefore suggests that

the effects of mild head injury may be very long term.

Miller (2996) reports that memory and concentration deficifs
are among the most common cognitive postconcussion syndrome
complaints. He adds that most persistent deficits are
"documented on tests of reasoning, information processing,
and verbal learning® (Miller, 1996, p.10), although much
postconcussion symptomatology may be as a result of impaired

information processing capacity (Miller, 19%26).

"Recovery of information procesaing speed typically occurs
within three months, while persisting impairment in attention
is still present at three months. Reaction time recovers by
about six months. Memory for new information recovers over
one to three months, although persisting impairment in visual
memory and digit span has been noted beyond that point"

(Miller, 1996, p.10}.

Szymanski and Linn {1992, p.362) state that "the most common
neuropsychological sequelae of MTBI include reduced speed of
information processing, attention deficits, and memory

problems, but...not all patients...demonstrate significant

problems in all of these areas".

16



4,2.2. Detection of Cognitive Deficits

Deficits are difficult to assess. Symptoms may have an
emotional overlay (Arcia and Gualtieri, 1993), and cognitiﬁe
disturbances may be very subtle and detectable only with
suitably sensitive tests. Patients differ, with some
recovering quickly with no deficits, while others have
deficits. Within this group, there may be subgroups wit
different degrees of disabilifty (Bohnen, Jolles and
Twijnstra, 1992). Tt has been argued that a wide range of
factors needs to be sampled in order not t¢ miss any
dysfunctions (Parker and Rosenblum, 1993). it has alsc been
argued that there is a danger in using group norms to assess
deficits, as these may mask individual losses - for example,
where someone sustains deficits, despite still remaining

above average in performance (Lezak, 1895; Ruff et al.,1989).

The detection of cognitive deficits is also vulnerable to
naltingsving and other forms of incomplete sffort. Any
assessment should therefore incorporate an assessment of
effort exerted. This is discussed in a separate section

below.

The commonly reported symptoms of memory, attention, and

information processing are further discussed below.
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1. Memory

Hall and Borstein (19%91) maintain that poor verbal memory
_performance appears to be a lasting feature following minof
"to mild head injury. Arcia and Gualtieri {1933) found that in
their study, the most commonly reported symptom was memory
deficit. They also found that reported memory problems were
most strongly associated with neurobehavioural performance,
but felt that they may have been associated with difficulty
in processing information quickly rather than actual recall
{Arcia and Gualtieri, 1993). However, Arcia and Gualtieri
combined mild and moederately injured subjects, thus limiting
the generalizability of the results to mild head injured

alone.

Qther studies have also suggested that persistence of memory
problems may be related more to disturbances in rate of
information processing, than to changes in intrinsic memory
functions (Bohnen, Twijnstra and Jolles, 1992; Bohnen and

Jollies, 1992).

Tn an investigation of memory recovery following MHI, Ruff et
al. (1989) found that "a patient who has sustained a single,
pncomplicated mild head injury generally shows compromised
memory functioning when tested within one

week. ..specifically, memory for verbal and visual information
was found to be significantly below that of regional control

subjects. In the periocd between baseline and one month,
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patients...recovered both verbal and visual memory
functioning to a level that was no longer significantly below
that of the controls” (p.185}. However, they also found that
there was a lack of cbrrespoadence between subjective
complaints, which remained almost unchanged at one month, and
neuropsycnological performance. They suggest that various
factors may interact to cause this effect, such as premorbid
personality, and psychological reactions to the trauma. Some
patients complained of symptoms up to 3 months after injury.
Verbal menmory was assessed using the Mattis~Kovner Verbal
Learning and Memory Test, while visual memory was assessed

using the Benton Visual Retention Test.

2. Attention and Information Processing

In an investigation of attention deficits in the weeks and
months following MHI, Gronwall {1989) argues that head injury
produces a reduction in attention capacity, and hence
information processing capacity. Whiplash injuries have also
been found to be associated with impaired information
processing and cognitive efficiency, specifically divided
attention and speed of information processing (Parker and
Rosenblum, 1993). Gronwall argues that diffuse damage affects
'how much and how rapidly information can be processed, in

contrast to the specific and isoclated deficits that result

from penetrating brain injury" (p.153)
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Gronwall (1989 defines informaticn processing capacity as
“"the number of operations the brain can carry out at the same
time™ {p. 154). 3he believes that "after MHI, patients have
difficulty in all areas that reqguire them to analyze
simultaneocusly. They present as slow because it takes longer
for smaller than normal chunks of information to be
processed. They present as distractible because they do not
have the spare capacity to monitor irrelevant stimuli a2t the
same time as they are attending to the relevant stimulus.
They present as forgetful because while they are
concentrating ‘on point A, they do not have the processing
space to think about point B simultaneously. They present as
inattentive because when the amount of information that they
are given exceeds their capacities, they cannot take it all
in. These are all aspects of attention" (p.154). Gronwall
argues that it is therefore not surprising that concentration
difficulties and fatigue are noted. While full functional

recovery may occur, fragility to stressors may remain.

In a study by Parasuraman, Mutter and Molloy (1981), it was
concluded that sustained attention was unimpaired under
nornal task conditions, but may “fall short under task
conditions that require sustained effortful processing”
(Parasuraman et al., 1921, p.789). Thus, while injured
subjects may not display deficits under less demanding
conditions, as the demands of the situation increase, their
performance is more likely to decrease relative to that of

controls performing the same tasks. However, the study
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applied te subjects in their first month post-iniury and the
findings may not apply beyond the acute phase. Nevertheless,
it has also been claimed by others that difficulties with
information processing and attention occur especially with
more demanding tasks or tasks performed under pressure
{Bohnen, Twijnstra and Jolles, 19%2; Bohnen, Jolles,
Twijnstra, Mellink and Sulcn, 183%2; Bohnen and Jolles, 1992}
and it has been suggested that reduction in the capacity to

process information occurs (Bohnen and Jolles, 1992).

Gronwall {1989) states that information processing capacity
has been successfully measured using the Paced Auditory
Serial Addition Task and that with weekly testing, PASAT
scores improved as the number and severity of PCS symptoms
decreased. Gronwall concludes that "reduced information
processing capacity is a reliable index of the effects of MHI
on cognitive functions, and that some of the clinical
symptoms are related to this" (p.161). Lezak {1995} states
that PASAT scores generally return to normal within 33 to 60
days, although others continue to "lag behind the performance

level of their control group” {Lezak, 1995, p. 373).

Gentilini, Nichelli and Schoenhuber (1989) cite research that
"did not find a deficit in PASAT performance with a slower
presentatior rate™ {p. 165). They conclude that “"attention
deficits following head injury are largely the result of
slowing down of information processing. Hence, the head-

injured patient will experience more attention deficits...and
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will be confronted with ...limited capabilities in situations
demanding mere global cognitive functions" (p.165). In theix»
study, they found deficits in selective, sustained, divided,
and distributed attention. Their subjects were tested within
1 month of trauma. They suggest that deficits may be related
to the mechanisms of concussion, which "tend to cause
marginal axonal damage or only slight focs?! vsfunction. The
most sensitive tasks for revealing cerebral dysfunction are
therefore those that test functions involving the greatest
number of cortical and svhcortical areas simultanecusly. This
feature certainly applies to attentional tasks, especially

those based on processing speed" ip. 174).

Szymanski and Linn (1992) cite Van Zomeren and Brouwer
{1989), who c¢laim that attention can fail for two general
reasons: difficulty with divided attention and difficulty
with focused attention. Divided attention is “the ability to
attend to more than one thing at a time" (p. 361}, while
focused attention is “"the ability to meintain the selectivity
of an attentional response despite competing inputs" (p.
361} . 5 focused attention deficit...occurs when a relatively
automatic process...intrudes upon a controlled process....A
divided attention deficit...occurs as a result of the limited

capacity for controlled attenticnal processes” (p. 361).

Szymanski and Linn {1992) state that the PASAT has frequently
been used to measure divided attention. "Problems with

divided attention are thought to primarily reflect decreased
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processing capacity secondary to central slowing, but may
also result irom decreased processing capacitv® (p. 361).
They state that divided attention is often deficient iu
individuals who have sustained mild traumatic brain injury.
By contrast, focused attention, as measured by the Stroop
Interference Task, "is relatively intact following traumatic
brain injury, unles‘ there has been involvement of the left

frontal region" (p. 361).

However, other research has suggested that deficits in

focused attention (alternatively termed selective attention)
are detectable with more demanding tasks. A modified wversion
of the Stroop Colour Word Test has been used to demonstrate
such deficits (Bohnen, Jolles and Twijnstra, 1992; Batchelor

et al., 1995).

Ratchelor et al. (1995) found that subjects were slower and
more susceptible to interference than controls. They
concluded that perFformance on the modified Stroop colour word
test was characterised by both divided attention {indicated
by their slowness) and focused attention {indicated by the
modified interference condition}. In their study, subjects
were tested with’n 14 days of injury. In the study by Bohnen,
Jolles and Twijnstra (1992), subjects were also tested in the

acute post-injury period (6 to 14 da,s after injuryj.
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Bohnen, Twi . and Jolles {1332}, using the modified
Stroop colour word test, compared two groups of subjects at 3
months pest-injdary: theose with complaints of postconcussive
symptoms {¥CS) and those withour PCS. It was found that
subjects complaining of symptons "at 3 months had more
difficulties with the Stroop color word interference
measure...than patients without PCS but not at 10 days and 5
weeks when both groups consis ed of patients who had
persistent symptoms at these times" (Bohnen, Twijnstra and
Jolles, 1992). They suggest that the "persistence of PCS
following uncomplicated MHI may be related to the persistence
of a cognitive deficit as detected in a color word
intexference task™ (p.120). They bhelieve their results to be
cousistent with findings by Gronwail that "the number and
seve..ty of PCS svmptoms decreased as the rate of information
processing improved. They state that the findings by Ruff et
al. (1989), cited above, that recovery from memory deficits
following MHI did not paralle! <ecovery irom PCS, were
possibly due to the persisterce of PCS being related more to
disturbances in informatiun processing than to changes in

intrinszic wenory functions.
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4.3. Post-concussion Symcteoms

4.3.1. Introduction

While the cognitive sequelae of mild head injury can he
understood and investigated tangibly in terms of changes (or
othexwise) in specific abilities (or at least in terms of
spzrific performances}, it is important to remain aware that
subjects do not operate in such abstracted terms. Instead,
cognitive status is embedded within a more complex {and, from
an assessment point of view, less =~ n1gible) experience of the
self and the world. Rather than ¢ < ts ccmplaining in
abstract terms of difficulties with, for example, attention
and memory, it is unsurprising that complaints are expressed
in terms that reflect the complex emotional, physical, and
intellectual constituti~n of those subjects. It is
nnsurprising, too, that the more multidimensional and
intangible the exwperience, the more hotly debated is its
validity and etiology. It is this multidimensional
postconcussive experience that is referred to as
"postconcussive symptaas”, "postconcussive complaints®, or
"posteoncussive syndrome". What follows is a discussion of

the nature of the typical experience that follows concussion.
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4,3.2. Nature and Definiticn

Wong, Regennitter and Barrios {1904} describe the
postconcussive syndrome as a constellation of complaints that
persist for months, or even just weeks, following mild head
injury. Mittenberg, Tremont, Zielinski, Fichera and Rayls
{1996) describe the syndrome as "a symptom cluster that
includes complaints of poor concentration, memory difficulty,
intellectual impairment, irritability, fatigue, headache,

ight

[

depression, anxiety, dizziness, blurred visicn,
sensitivity, and sound sensitivity" (Mittenberg et al., 1996,
p.1l39). They state that PCS is often a persistent disorder.
Although the syndrome remits spontanecusly in many patier
others may continue to complain of persistent symptoms

(Mittenberg et al., 1996).

Cattelani, Gugliotta, Mavavita and Mazzucchi (1996) describe
the most common symptoms as "headache, vertigo, dizziness,
diminished concentration, impaired memory, proneness to
fatigue, insomnia, sexual difficulties, diminished self-
assuredness and irritability" (Cattelani et al., 1996, p.

187).

Postconcussion syndrome has been seen as consisting of
physical, affective, and cognitive conmplaints (Bohnen,
Wijnen, Twijnstra, Van Zutphen and Jolles, 1995; Wong,
Regennitter and Barrios, 19%4). Bohnen et al. (1995) report

that tre relationship is not invariant, however, and patients
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may report emotional and vegetative symptoms without
differing from asymptomatic patients and healthy contrels in

terms of neuropsychological performance.

There has been some inconsistency in the extent to which
thege three factors have been included in the concept of the
postconcussion syndrome. There has been a tendency to see
reduced cognitive performance as having a purely organic
origin, (Bohner and Jolles, 1992}, while the subjective
nature of many othér complaints has resulted in their being
treated with circumspection (Gouvier, Cubic, Jones, Brantley
and Cutlip, 1992). There is also great variation in time of
onset, degree and persistence of symptoms, causing many
clinicians to doubt the reality of symptoms (Miller, 1996}.
Delayed onset and worsening of symptoms over time sometimes
occur {(Miller, 1996; Mittenberg, <ielinski and Fichera,
1993), particularly without treatment (Mittenberg, 1993).
Longer term sequelae are not well understood, but a sizeable
proportion of patients have chronic symptoms that appear out

of proporticn to the injury sustained (Miller, 1996).

It has been suggested that it is only when symptoms persist
beyond the normal recovery period that they manifest as the
postconcussion syndrome (Bohnen and Jolles, 1992). However,
opinions vary as to what constitutes the normal recovery
period, as will become evident in the discussion below,
concerning incidence cf symptoms. Bohnen and Jolles (1992)

report that there was for some time consensus that few people
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showed symptoms beyond 1 month, but that this view has since
been contradicted by evidence of more persistent symptoms.
Most researchers appear to use the term postconcussive
syndrome more loosely to indicate complaints of

postconcussive symptoms.

Two attempts at defining the syndrome more precisely were
encountered during the research for this literature review,
one that appeared too loose to be of practical wvalue and one
that appeared unrealistically stringent. Mureriwa (1995)
states that patients who report “two or more concussion
symptoms are sald to have a concussion syndrome” (Mureriwa,
1985, p. 5}. According to the list of typical symptoms that
Mureriwa provides, complaints of, for example, anxiety
accompanied by depression would therefore constifute a
concussion syndrome. This is clearly too loose a definition.
Brown, Fann and Grant (1994} propose a more stringent list of
~riteria for incorporation into the DSM~IV as
"postconcussional discorder® (p. 20). However, their
definition can be criticised for its underinclusive
definition of head injury (at least 2 of the following are
required: loss of consciousness of 5 minutes or more,
posttraumatic amnesia of 12 hours or more, and onset of
posttraumatic amnesia within 6 months). Despite the

stringency of the definition, it makes no distinction between

acute and chronic symptoms.
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This study will therefore use the term postconcussive
syndrome synonymously with the term postconcussive
compiaints. Cognitive components of persistent symptoms hawve
largely been discussed separately from affective and
vegetative components, but it is argued that the factors are
not independent. It has been arqued that cognitive and
emotional functions cdo in fact interact (Parker and

Rosenblum, 1993; Bohnen, Twijnstra and Jolles, 1992).

4.3.3. Incidence and Prognosis

Estimations of incidence vary widely, possibly because of the
methodological and theoretical inconsistencies noted earlier.
Postconcussive symptoms have been reported as having between
20% and 80% incidence after the first months of recovery
{Bohnen, Twijnstra and Jolles, 1992). It has also been
reported that the prevalence of symptoms at 3 months post-
trauma varies from 75% to 80% in epidemiological studies
{(Mittenberg, Tremont, Zielinski, Fichera and Rayls, 1996).
Others suggest that postconcussion synptoms affect 50% or
more of the mild head injured populiation, with duration of
symptoms ranging from months to yrars (Gouvier, Cubic, Jones,

Brantley and Cutlip, 1992; Miller, 1936).

According to Jacobson (1995), "a third to a half of patients
experience the syndrome over the first few weeks....Whilst
most become asymptomatic in the ensuing months, a substantial

minority xperiences persistent symptoms 6 months to a year
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later" (Jacobson, 1995, p.675). "Controversy persists
concerning the chronicity of... subjective symptoms....At 3
months the point prevalence varies between 24... and 84%...,
at 6 months it is under 30% and at 1 year under 20%

{Jacobson, 1995, p.676).

Kibby and Long (1996) report that "When recovery is measureqd
in terms of PCS, 79% of individuals with mild TBI continue to
present with deficits 3 months post-~injury....At 1 year 10-
24%,,.continue to present with PCS™ {Kibby and Long, 1996,
p-169) .

However, Mittenberg, Tremont, Zielinski, Fichera and Rayis
{1996} report that between 35% and 50% of patients who have
sustained a mild head injury report RCS symptoms for 1 to 3
vears later, with some patients experiencing the syndrome fox
up to 15 years. Approximately 5% of patients are unable to
return to work as a result of symptoms (Mittenberqg, Zielinski

and Fichera, 1993),

Elsewhere, it has been reported that about 90% of mild TBI
and about 80% of moderate TBI return to work within a year
{(Kibby and Long, 1996). "The majority of mildly head-injured
individuals have returned to work by 3 months post-injury.
Those who have not resumed employment may have other
intervening factors involved such as greater age, lower

levels of motivation to work, lower levels of education, poor
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social support, or pocr coping strategies” (Kikby and Long,

1996, p.172).

4.3.4. Factors Influencing Incidence of

Sequelae

An understanding of the aetiology and typical prognosis of
postconcussive symptoms is essential if intervention or

support is to be effective.

The aetiology of postconcussion symptoms has tended to be
seen in terms of a dichotomy between psychogenic or
physicgenic causes (Bohnen & Jolles, 1992; Jacobson, 1995).
The organic view holds that postconcussion symptoms are
closely related tc site and severity of injury. This model
has been challenged by various factors: PCS may persist after
organic deficits have largely resolved; equivalent head
injuries may have variable prognoses; sSymptoms may worsen in
the absence of organic deficits; the impact of psychosocial
factors are not taken into account; claims of a low
correlation between PCS after 3 months and organic indices

are not explained {Jacobson, 1995).

The psychogenic perspective argues that the onset of

postconcussion symptoms is due to physiological factors,
while chronicity of symptoms may be due to psychosocial
factors {Jacobson, 1995; Bohnen, Wijnen, Twijnstra, Van

zutphen and Jolles, 1995). Often, medical and
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neuropsychological examinations may not validate reported
symptoms, and prelonged symptomatoicgy may be "associated
with, if nct confounded by, considerable social and econamic

morbidity™ (Miller, 1996, p..0}.

It also has been argued that post-concussion symptoms occur
mainly in patients with a psychological predisposition to
neurctic reactions (Couvier, Cubic, Jones, Brantley and
Cutlip, 1992). Psychological factors are especially argued
when there is minimal organic damage or the individual

displays disproportionate symptoms {(Jacobson, 1995).

However, the notion of organic origin, followed by
psychosocial maintenance of symptoms has been undermined by
evidence that social adversity may contribute to emergence of
the symptoms, and their persistence may be contributed to by

organic brainstem dysfunction (Jacobson, 1995}.

Jacobson concludes that "The sequential organic-psychogenic
model is weakened by the observations that psychiatric,
social and physical problems may coexist early or late atter
head injury..., and that organic personality change may
occur. Furthermore, the power of organic or psychological or
both factors to predict chronic post-concussional symptoms is
not high....This implies that not all causes of post-
concussional symptoms have been identified" (Jacobson, 1995,
p.687). It has also been argued that the frequency and

similarity of symphtoms suggest that they are too common to be
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fabricated (Gouvier, Cubic, Jenes, Brantley and Cutlip,

1992).

It has been argued that dichotomous parspectives on etioloéy
are limited. Late development of PCS is difficult to explain
on the basis of organic etiology alone, whereas the evidence
of organic damage cannot be ignored. It is increasingly
accepted that psychological factors interact with
neurological damage {Bohnen and Jolles, 1992}, Interactive
and multifactorial approaches have therefore been proposed
{(Jacobson, 1995; Benton, 1989; Bohnen and Jolles, 1992).
Cattelani, Gugliotta, Maravita and Mazzucchi (1996) state
that ¢rganic and psychogenic factors probably coexist in most
cases, the actual proportion and relevance being different in

each case.

Dikmen, Temkin and Armsden {1989) state that "whereas =sarly
PCS may be caused by subtle effects of brain damage ocr
disruptiens of brain functions, persistent symptoms probably
have as their origins multiple factors including pre-existing
individual wvulnerabilities, head injury-related losses,
reactions of others to these lgsses, litigations, etc.”" (p.
238). Likewise, Bohnen, Jolles, Twijnstra, Mellink and Sulon
(1992) report that adaptive skills have been viewed as the
result of an interaction of premorbid adjustment, response to
cognitive impairment, the patient's own standards and
expectancy, and the ievaels of subjective stress. These skills

are then required to meet the patient's particular
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environmental demands.

IThe coping hypothesis was preposed by Van Zomeren and Van Uen
Burg in 19385, and relates postconcussion symptoms to |
environmental demands (Bohnen and Jolles, 1992). The model
proposes that PCS may result from chronic effort hy patients
to compensate for cognitive difficulties. "It is when the
patient is confronted with the stresses and strains of life
that PCS develop® (Bohnen and Jolles, 1992, p.688). Fatigue
and stress result when the individual is faced with demands
like rapid resumption of previous activities, thus
exacerbating symptoms {Behnen and Jolles, 1992). Consistent
with this, symptoms and cognitive difficulties may therefore
not become evident in the initial period when the patient is
convalescing, but manifest once the patient is required to
resume previous levels of functioning, despite a reduction in
coping skills (Gouvier, Cubic, Jones, Brantley and Cutlip,
1992; Bohnen and Jolles, .3292; Bohnen, Twijnstra and Jolles,
1992). The chronic effort to compensate for cognitive
deficits leads tco frustration and a chronic stress reaction
{Bohren, Twijnstra and Jolles, 1992). Anxiety, depression,
irritapility, aggression, and "enhanced sensitivity to

distress™ {(Jacobson, 1995, p.682) may occur.

Although consistent with this model, Jacobson's coganitive-
behavioural perspective focuses more on the interpretations
and subjective narrative of the individual. The model

"focuses on the patient, rather than on symptoms or
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pathophysioicgy. Emphasis is laid on the patient’s beiilefs,
appraisals and coping responses as direct influences on the
severity and disability of posc-ceacussion symptoms '™

{Jacobson, 1295, p.6ED).

This perspective holds that attention to and interpretation
of events influences behaviour, emotions, and sometimes
physioclogical factors. Perception of postconcussion symptems
and the distress experienced may be influnenced by cognitive
interpretation and attentional focus. Behavioural responses
may also be affected. Psychosocial stresses, as well as
illness-related stresses may exceed personal resources,
activating psychobiological stress responses., These responses
may affect health through the cognitive-behavioural route or
the psychophysiological route. Cognitive-behavioural
consequences include apyuraisal methods and coping strategies.
Coping strategies may be directed towards relieving emctional
discomfort, or towards confronting the stressful problem.
Patients with chronic postconcussion symptoms “"may develop
negative expectations about their ability to control their
symptoms® {(Jacobson, 1995, p. 688), and hence passive coping
strategies such as avoidance, inactivity and dependency, as
opposed to active self-management. Cognitive activity may
contribute to the Yexacerbation, attenuati. . or maintenance

of their acute post-concussional syumptoms™ {Jacobson, 1995,

p. 680},
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Given that interactive approaches to asticlogy appea: ‘ost
comprehensive, it would be useful to examine Fact, 8%
have been linked to the develiopment of pos“concussive
complaints. A differentiation has been made in the literature
between pre-, peri-, and post-traumatic factors (Jacobson,

1995) and these factors will be discussed below.
1. Pre-injury factors

Yrhstance abv-e, previous neuropsychiatric disorders, and
neurological history have been found to affect recovery
{Kibby and Long, 1995). It has also been argued that alcchol
abuse is related to more prolonged recovery (Jacobson, 19895)
and that intoxication at the time of the accident is a
predisposing factor for the development of postconcussive
sywptoms (Bohnen, et al., 1994). It has been claimed that
some individuals are psychiatrically or psychologically
predisposed to responding with postconcussive symptoms
{Bohnen anda Jolles, 1992; Gouvier, Cubic, Jones, Brantley and
Cutlip, 1992). Prior injuries are significant factors, having
a cumulative effect and affecting recovery (Jacobson, 1995;
Bohnen and Jolles, 1992), predisposing injured individuals to

postconcussion symptomatology {Gouvier et al., 1992).

Age is also related to the -evelopment of postconcussive
complaints {Bohnen et al., 1994), with clder people being
more at risk (Bohren and Jolles, 1992; Gouvier, Cubic, Jones,

Brantley and Cutlip, 1992). Kibby ' d Long (1996} state that
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greater aga is associated with mcre prolonged recovery,
whether measured by cognitive performance, return to work, or
postconcussive symptoms. They believe that including subjects
of 40 or clder in studies significantly affects recovery

times observed.

Females are especially at risk for developing postconcussion
symptoms (Bohnen, et al., 1994; Bohnen and Jolles, 1992},
particularly older females {Fenton, McClelland, Montgomery,
Macflynn and Rutherford, 1992). Rucherford {1989) found that
lace symptoms were associated with Iemale gender and greater

age.

The development of PCS has also been linked to lower levels
of education (Bohnen and Jolles, 1992; Bohnen et al., 1994}
and lower occupational status {Jacobson, 1895). Kibby and
Long {1996) suggest that these individuals may have fewer
work-related coping abilities. They report that they have the
greatest reduction in occupatrional status after injury.
Number of complaints at 1 month post-injury and lower socio-
economic status are associated with less chance of

succeasfully returning to work (Kibby and Long, 1996).

Higher occupational levels are also associated with
difficulty in returning to work, possibly as these
occupations require higher levels of cognitive skills and
ability to work under pressure. These apilities may be

adversely affected by the injury (Kibby and Long, 18596).
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Priocr stress has also been asscciated with the development of
postconcussion symptoms {Jacopson, 1995}, while chronic
sccial adversity has bees linked to chronic postconcussion

symptoms (Jacobson, 1095},

It has been suggested that pre-existing characteristics and
coping abilities are important in deterﬁining how the
individual deals with the anxiety causad by the injury (Kibby
and Long, 1995}). Posttraumatic complaints have been linked to
poor cognitive skills (Jacobson, 1995), premorkid personality
traits (Jacobson, 1935; Bohnen, Wijnen, Twijnstra, ¥an
Zutphen and Jolles, 1995; Miller, 1996; Bchnen and Jolles,
1992}, somatic concern and anxiety (Kibby and Long, 1998).
Pre-~injury neurotic personality and emotional problems have
been found to be significant factors (Bohnen, et al., 1994;

Bchnen and Jolles, 1992; Jacobson, 1935).

Gronwall (1989) states that there seem to be 4 groups of
patients at risk for "longer than normal periocds of
incapacity: {1} the older patient, (2) the patient who has a
previous head injury, (3} the patient who is a high achiever
or is in a demanding occupaticn, and (4) the patient who has

family or social stressors” (Gronwall, 1989, p. 160 - 161).
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2. Peri- and Post-~injury factors

1. Physical Factors

Severity of damage and cogrnitive deficits have been
associated with incidence of PCS. It has been suggested that
a reduction in rate of information processing underlies the
development of postconcussion symptoms (Bohnen, Twijrstra and
Jolles, 1992; Bohnen and Jclles, 1892), although not all
researchers agree that there is a relationship between
postconcussion symptoms and cognitive performance (Bohnen,
Twijinstra and Jolles, 1992). It has been suggested that
deficits may be sufficient to disrupt employment and scocial
life, and contribute to depression and illness (Bohnen and

Jolles, 1992).

Wrightson (1989%) believes that the "basis of the symptoms is
that the primary neurcnal damage disturbs cognition and
emotion and ...results in fatigue and an abnormal sleep
pattern. Secondary to this incapacity fnllow anxiety,
depression, and frustration....The third factor is the sitress
that results from the other two; stress increases the effect
of the primary damage ...and creates a spiral of

deterioration™ (p. 2483%.
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Bohnen, Wijnen, Twijnstra, Van Zutphen and Jolles {1995)
report that neuronal damage has been suggested to cause a
losg of capacity to deal with Stressleffectively. They
suggest that this may explain why patients with persistent
PCS tend to complain more of "rather non-specific emotional
and vegetative symptoms with the passage of time" (p.37).
Rutherford {1989) suggests an interplay of organic and

neurotic factors, with irreversible organic damage rem2aining.

Lezak (1978), discussing the psychological effects of brain
injury in general {and not just mild head injury), states
that perplexity, distractibility and fatigue are common and
troublesome consequences of "disruption of accustomed
pathways” {p. 9) and loss or change of any mental function.
"How these problems are perceived by patients and how they
can be identified by the observer varies from patient to
patient and also varies during the course of his illness”

{Lezak, 1978, p. 9).

lLezak describes perplexity as involving a mistrust of one's
own ability. It is expressed through “"response hesitancy and
self-doubt™ (Lezak, 1978, p. 9). Previously well-learned
responses may occasionally be wrong, with the result that
patients constantly feel unsure of themselves.
Distractibility is & consequence of the patient having
difficulty screening out unwanted stimulation and may have
consequences such as discomfort with social gatherings,

irritation, and exhaustion. Fatigue results when the patient
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"tires more easily as once automatic activities and functions
begin to break down and require more and more concentrated

effort for their performance" (Lezax, 1978, p. 10}.

In her study, Lezak noted irritability, depression and
anxiety in her subjects, reflecting the emotional distress
experienced. She concludes that while emotional disturbances
may sometimes mask subtle sequelae, "they can also result

from them” (Lezak, 1978, p., 14).

However, Gouvier, Cubicg, Jones, Brantley and Cutlip (1992)
did not Ffind support for the claim that postconcussion
symptoms are related to reduced cerebral reserve capacity,
but suggested that symptoms varied with levels of stress, in
head injured and neninjured alike. Gouvier et al. argue that
stress is a significant factor in the development,
manifestation and maintenance of aymptoms. Muscle tension is
known to cause headaches, while stress is known to be
associated with anxiety disorders (Gouvier et al,, 1992),
However, as was pointed out in the study, the sample of head
injured subjects may have been biased (students having
returned to college). Yet the issue is one of debate. Some
argue that symptoms are psychological expressions of physical
damage, while others argue that as anxiety levels rise,
memory and concentration suffer (Gouvier, et al., 1992).
Gouvier et al. state that it is not clear if neuronal damage
leads directly to symptoms or if injury leads to reduced

stress coping mechanisms which in turn cause symptoms.
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It has been claimed that neurclcogical complications influence
recovery (Bohnen et al., 1994) and that uncomplicated injury
is associated with quicker recovery (Kibby and Long 1996).
The presence of orthopaedic fractures, comorbidity, and
hospitalization also delays recovery {Bohnen, et al., 199%4).
The measure of xrecovery is, however, important. Additional
injuries do not appeai o affect recovery when measured by
cognitive tests, but do affect recovery when measured by

presence of PCS (Kibby and Long, 1996}.
2. Psychosocial Factors
1. Social Pressures and Supports

It has been argued that unemployment, depression, and social
iscolation increase in patients and their families after
injury. Some hawve reported marital and parenting
difficulcies, although no pre-injury research has been done
(Jacobson, 1995)}. It has aisc been claimed that stress
affects recovery time and contributes to postconcussion

symptoms ({Kibby and Long, 1996).

Miller {1996) points out the stresses in dealing with
sceptical legal and medical professionals, while Parker and
Rosenblum {(1993) state that unsympathetic handling of
patients by the legal, insurance and compensation systems, as

well as Jiscouragement of syaptoms, leads to a worse level of
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adjustment. In addition, patients themselves may nct be able
to fully articulate their symptoms, given thar “nsy may not

understand and interpret them accurataly (L=2zak, 1978).

Fmotional consequences may arise from excessive social
demands and inadequate social support, including pressure to
return to work , rematurely (Parker and Roserblum, 1933). The
effect of the injury on employment and financial stability of
the family : -reases stress, which may wcrsen postconcussion
symptoms and lengthen the recevery process. Family
expectations, and rejection or avoidance may ilead to
emotional reactions to changes in capacity (Xibby and Long,

1895).

The emotic .epercussions of the trauma, such as
disruptions to education and plans, and worry about the
consequences of the experience may contr’'bute Lo symptoms
{Bochnen and Jolles, 1992). The stresses iavolved in
litigation may also be significant (Gouvier, Cubic, Jones,
Brantley_and Cutlip, 1992). Stress may result from the
subjective reaction to physical damage, and traumatic
experiences may also cause post-traumatic stress disorder,
the symptoms of which overlap with postconcussion syndrome
(Jacobson, 193853). Jacobson (1995) suggests that individual
physiological hyperreactivity to stress may cause persistence

of symptoms, and that this may be a constitutional or learned

response.



Post-concussicnal behaviours may be reinforced positively or
negatively and persist in the absence of cognitive deficits.
Positive reinforcements include the benefits of attenticn by
others, while negative reinforcements include the benefits bf
avoidance of certain activities. Initially adaptive
behaviours like protection and dependence may persist,

resulting in altered family roles enduring (Jacobson, 1995).
2. Expectations

There is evidence that the constellation of postcencussion
symptoms is not necessarily unique to mild head injury. There
is evidence of typical postconcussion symptoms among
noninjured individuals {Gouvier, Cubic, Jones, Brantley and
Cutlip, 1992; Wong, Regennitter and Barrios, 1994;
Mittenberg, DiGiulio, Perrin and Bass, 1882), aad
postconcussive symptoms have been found to occur in the
noninjured population at a similar rate to cthat following

mild head injury {Mittenberg et al., 1992).

Mittenberg, Tremont, Zielinski, Fichera and Rayls {1996}
believe that expectations of sequelae are significant in
producing those seguelae. Mittenberg, DiGiulio, Perrin and
Bass {;992] found convincing symptom presentation in subjects
with no opportunity of previous exposure to postconcussion

syndrome. They also argue that expectation is a significant

aetiological factor.
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Patients often underestimate the frequency and extent of
typical post-concussion symptoms pre~injury (Mittenberg,
Tremont, Zielinski, Fichera and Rayls, 1896; Mittenberg,
DiGinlio, Perrin and Bass, 199%2; Jacobson, 199%}, thereforel
overestimating incidence of post-injury symptoms due to
cognitive misattribution. This is especially relevant for the
issue of assessment of post-~concussive symptoms, as these are
generally assessed thorough subiective reporting (Wong,
Regennitter and Barrios, 1994; Mittenberg, et al., 1992).

This will be discussed more fully in a later section.

Mittenberqg, DiGiulio, Perrin and Bass (1992) stress
expectation rather than underlying personality disorder in
the development of postconcussion syndrome. They distinguish
3 stages in this development: 1} Activation of symptom
expectancies after injury, in addition to heightened stress
and emotions; 2) Selective attention to the patient's
internal state; 3) Resulting perceptual bias, contributed to
by emotional arousal; 4) Additional emotional responses,
which reinforce expectations. They argue that this may
explain thn frequent observation that symptoms are often
inversely related to trauma severity. They state that "the
aetiological role of expectations may also explain why
persistent PCS is uncomron following mild head injuries
sustained by children and in athletic competition®

{Mittenberg et al., 1992, p.203).
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Nevertheless, not all research supports the lack of
unigueness ¢f postconcussion sym..Oms. Bohnen et al., (1994}
found that while PCS patients displayvad distresses gimilar to
a neninjured control population at 1 to S years post-injury,
displaying a mood factor, a bedily factor and a cognitive
factor, these symptoms were of significantly greater
severity. They argue for psychogenic and physiogenic etiology
of symptoms, with subtle neuropsychological and neurological

changes persisting.

Similarly, Bohnen, Wijnen, Twijnstra, Van Zutphen and Jolles
(1995) found that postconcussion symptoms manifested in
different factor constellations in concussed subjects, versus
non-concussed controls. They conclude that Yresults might
indicate that so-called non-spacific and vague complaints
aggregate in different ways in concussed patients than in
non-concussed subjects” (Bohnen et al., 1995, p.35). However,
as mentioned above, this study assessed subjects with very
chronic symptoms {1 to 5 years aiier injury) and may not

represent typical symptomatology.

3. Motivation and Compensation

Blame has been found teo contribute to the development of
symptoms (Rutherford, 1989; Jacobson, 1933}. It has been
suggested thar this may be du to feelings of resentment and
hence reattribution of pre-injury difficulties. Feelings of

personal culpability have been linked to guicker recovery.
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{Jacobson, 1998;. Prolonged litigatior is also associated

with symptom chronicity (Jacotson, 1996} .

It has alsc been suggested that symptom formation may be
contributed to by inadvertent, or even intentional,
suggestion by lawyers and psvchologists. For example, the
completion of a symptom checklist mav be a powerful
suggestive factor in interpreting or fabricating symptows

{long, Regennitter and Barrios, 1994).

However, it has been suggested that it may be patients with
worse symptoms who engage in litigation. As mentioned above,
the stresses of litigation, such as the scepticism that the
patient has to combat, may also be significant. The patiant
may also "nurture his suffering” as it is the main weapon in
litigation (Jacobson, 1996, p. 684). Gouvier, Cubic, Jones,
Brantley and Cutlip (1992} suagqest that it is more likely
that compensation increases presentation of symptoms by
focusing on, rather than producirg them. However, Binder and
Rohling (1996) found evidence that patients with less severe
injuries were more likely to seek monetary compensation.
Binder {1993) also found poorer performance among
compensation-seekers th:n those not seeking compensation,

although as he acknowledges, his sample may have been biased.

Others have found no relationship between PCS and litigat.on,
resolved or pending {Bohnen and Jolles, 1992}. Bohnen and

Jolles, (1992) argue that cont :ary to common belief,
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resclution of the legal sitvation does not cause symptoms to
resolve. It has been claimed that post-concussion symptoms
are found in nonlitigants and that patients with complaints
nevertheless return to employment despite these complaints
and during ritigation {Gouvier et al., 1992). Jacobson {1995}
states that much evidence dees not support the notion of
compensation neurcsis. It has peen claimed that symptoms do
not necessarily disappear after compensation and that
concussion symptoms are not exclusive to mild head injury,
but also occur after sevexe head injury (Mureriwa, 1..3). It
has been argued that while compensation appears to be a
factor in many cases, it is inaccurate to claim that there
are no legitimate cases of mild head injury resulting in
post-concussion symgtoms (Gouvier Cubic, Jones, Brantley and

Cutlip, 1992; Miller, 1996).

However, even researchers who reject that malingering is the
main mechani sm for chronic PCS in general, acknowledge thav
malingering is more prevalent among litigants (For er.. sle,
Jacobson, 1995). Millis, Putnam, Adams aud Ricker (1995)
agree that outright walingerers are a subset cof the
population of chronically symptomatic, and not representative
of the majority of mild head injured. They state that they
are nevertheless a significanv group, as they are often
engaged in litigation and do not respond well to treatment.
The issues of malingering and incomplets effort is discussed

more fully below.
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4,1,5, Assessment of Subjective

Postzoncussive Compl aints

As mentioned above, postconcussive compiaints arze difficult
to evaluate, given their subjective nature and the subjective
nature of the tools us d to assess them. There is evidence
that subjective reporting of symptoms is not necessarily
valid or reliable (Gouvier, Cubic, Jones, Brantley and
Cutlip, 1992; Wong, Regennitter and Barrios, 199%4;
Mittenberg, Digiulio, Perrin and Bass, 1992), prompting Kibby
and Long (1996) to conclude that the use of a symptom
checklist "is not appropriate, in and ©f itself, for
determining the injury's contribuvwtion” {Kibby and Long, 1996,

P.169).

The study by Wong et al. (1994), cited above, investigated
the use of various self-report instrum:nis, ‘ncluding the
Posteor.cussion Checklist and the Postconcussion Syndrome
Checklist. They concluded that the instruments wers
vulnerable to simulation and malingering. The findings of
Mittenberg, PiGiulio, Pexrrin and Bass (1992) regarding
expectation as aetiology, also cited above, relate less to
intentional malingering and more to cognitive misattribution
of symptoms, which is arguably a greater problem in terms of
rehabilitation. using the Postconcussion Checklist, they
found that noninjured subjects were able to imagine and
present realistic postconcussive profiles, hence suggesting

that subjects have a realistic idea of what deficits to
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expect. In addition, they fouﬁd that gehuinely injurej
sublects consistently underestimated the premorbid prevalence
of typical PCS symptoms, suggesting that they may have
reattributed "benign emztionar, physiological, and memory
symptoms to their head injury” (Mittenberg et al., 1992, p.
205} .

It is proposed from the evidence of the literature that
symptom cliecklists be complemented with other sources,
particularly performance on a cognitive battery. An
assessment of postconcussion complaints should therefore be
_linked to a consideration of subjective perceptions and
attributions, environmental stressors, cognitive factors,

emotional factors and motivational factors.
5. Incomplete effort
5.1, Dejfin’ cion

Thie term "incomplete effort™ is preferred to "malingecoing”,
as the former is a more inclusive term that allows for a
complex, multifactorial and multidirectional understanding of

a phenomenon that may e intentional or unintentional.

Malingering should be differentiated from factitious
disorders. "Malingering is ... the intentional production of
false or grossly exaggerated physical or psychological

symptoms motivated by external incencives....Factitious
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disorders involve the intentional production of symptoms or
signs to assum- the sick role in the absence of external
incentives....The distinction...can be difficult" (Jacobson,
1995, p.684). In addition, a distinction should be made |
betwaen intentional fabrication and poor motivarion. There
has been a lack of investigation in the literature of this

distinction (Greiffenstein, Baker and Gola, 199%4).

Trueblood and Schmidt (1993} point ou* that while malingering
consists of reduced ability that results in test data that
are not eflective of ability, it should not be assumed that
psycholegical factors lack validity per se. It may happen
that psychological factors interfere with examining CNS

functioning, but nevertheless reflect real life functioning.

Thus, incomplete effort is not a unitary concept, but
involves multiple determining factors and clinical
manifestations (Millis, Putnam, Adams and Ricker, 1995).
"Incomplete effort or malingering is likely to be a
hetercgenous set of behaviors that vary across individuals®

{Millis and Putram et al., 1995, p.468).
5.2. Incidence

There is disagreement about the extent to which patients
malinger. Bohnen and Jolies (1992) cite studies arguing that
malingering has been overestimated. However, other

researchers claim that recent data suggests that malingering
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has been underestimated (Greiffenstein, Baker and Gola,

1994). Greiffenstein et al. (1394) helieve that the base rate
for memory deficit manufacture in persistent PCS lies between
33% and 60%. They caution that malingering may ke rare in the

acute stages of mild head injury.

5.3. Detection of Incomplete Effort

Wong, Regennitter and Bacrios (1994) state that the detection
of incomplete effort is complicated by disagreement over the
likelihood of the nature and persistence of symptoms
following concussion. There has ¢ 30 been insufficient
research into the public's knowledge of the seguelae of mild
head injury, base rates of symptoms in the noninjured and
non~head injured population, and the vulnerability of

neuropsychological instruments to simulation.

Trueblood and Schmidt ({1993) claim that subjects who render
incomplete effort are not necessarily readily identifiable in
terms of history, symptoms and apparent cooperation. They may
not be uncooperative and may in fact have had valid injuries.
They may also exaggerate rather than actually fabricate
symptoms. Subjects may have had contact with attorneys, other

patients, and others and have refined their presentation of

symptoms.

Wong, Regennitter and Barrios (1994) also suggests that

assessment is complicated by the possibility that incomplete
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effort may, accompany genuine head injury and genuine
sequelae, alithough Greiffenstein, Baker and Gola {1994) state
that to date, "the initial evidence suggests that such
coexistence is uncommcn" (Greiffenstein et al., 1994, p.223).
Binder and Willis (1991) argee that if evidence of incomplete
effort is found, no conzlusinns can be drawn from any other
scores that require effort. The only way to then assess
severity of damage would be "through the knowledge of the
initial trauma and its naturazl history” (Binder and Willis,

18%1. p. 180).

According to Millis, Putnam, Adams and Ricker {1995), there
have been 3 primary mode’ . for the detection of incomplete
effort: tests that appear difficult but are in fact easy,
dichotomous forced~choice procedures, and test performance

patterns on standard tests.

a) Tests that appear difficult, but tap abilities

that remain intact even with head injury.

An example of this is the Rey 15-item Memory Test (Millis,

Putnam, Adams and Ricker, 1895).

b) Dichotomous forced-choice procedure

Tests with a forced choice format are regarded as useful
tests of malingering, as a predetermined level of performance

exists (that is, a score of 50% should be obtained by chance
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alone). A belew-chance score would suggest incomplete effort
(Millis, 1994; Prigitanc and Amin, 1992; Greiffenstein, Baker
and Gola, 19%94; Binder, 1993). This category of tests has
been criticised as it may not be sensitive to more
sophisticated forms of malingering, which may result in
performances chat are not signi.icantly below chance (Wong,
Regennit-er and Barrios, 1994; Millis, Pulnam, Adams and
Ricker, 1995). An example of the category is the Portland

Digit Recognition Test.
c} Test performance patterns on standard tests

This entails the use of "standard neuropsychological measures
to determine neuropsychological test performance patterns or
derive statistical formulas that differentiate brain-injured
patients from known simulators cr presumed malingerers™
{(Millis, Putnam, Adams and Ricker, 1995). Interpretation of
the Benton Visual Retention Test incorporatesf such an

approach (see below).
6. Management and Minimisation of Sequelae

Parker and Rosenblum (1993} emphasize inadequate diagnosis
and treatment as contributing factors in the production and
maintenance of symptoms. Issues such as learned helplessness
and the emotional handling of problems should be addressed.
They believe that part of the reason of nonreturr to work is

the lack of referral for rehabilitation. Nevertheless, Wong
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et al. (1994) point out tha* while accurate diagnosis may
bring relief to the patient py explaining difficulties and
a.lowing appropriate interventions, there is the danger that
inappropriate assumptions of deficits may cause harm by
encouraging the patient's attribution of nonpathological
phenomena %t~ the accident and contributing to the perception
and experience of post-concussive sequelae. Binder (1993)
also argues that patients would in fact benefit from the
knowledge that their complaints do not accord with objective
measures. Nevertheless, the present study would argue that
extreme caution <hould be exercised before invalidating any

patient's experiences.

It has been suggested that intervention in the form of
relaxation techniques {Wrightson, 1989} &nd stress management
technigues (Gouvier, Cubic, Jones, Brantley and Cutlip, 1992;
Bohnen, Jolles, Twijnstra, Mellink and Sulen, 1992), as well
as the gradual resumption by patients of previous activities
may reduce or alleviate symptoms (Wrightson, 1989; Bohnen,
Twijnstra and Jolles, 1992; Bohnen, Jollzs and Twijnstra,
1992; Gouvier et al., 1992). In resuming activities,
particular attention should be paid to the risks of
overexertion and fatigue (Wrightson, 1989}. Szymanski and
Linn (1992) also stress the importance of educating the
family, as it is from this quarter that pressure to try
harder often comes. In addition, patients may benefit from
cognitive rehabilitation (Wrightson, 1989), specifically with

regard to memory, attention and problem solving (Beers,
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Goldstein and Katz, 1994).

Mittenberg, Digiulio, Perrin and Bass (1992} argue that the
patient's problem is largely one of lacking an alternative
explanation for symptoms and could benefit from support,
reassurance regarding prognosis, and cognitive-behavioural
therapies. Mittenberg et al. (1996) suggest that expectation
and cognitive bias cauzse a self-reinforcing cycle which

accounts for the persistence of the syndrome.

Mitcenberg et al, (1996) suggest that the cognitive-
behavioural model explains why "early education about the
nature and incidence of expected symptoms and cognitive
restructuring appear to constitute an effective inoculation
against protracted PCS. Informing the patient of the normal
base rate of symptoms and reattributing these to benign
causes may directly reduce anxiety and provides a basis for
challenging negative self-statements. A gradual increase in
rewarding activities can provide behavioral evidence of
intact abilities and directly reduces depression” (Mittenberg
et al., 1996, p. 143-144). Mittenberg, 2ielinski and Fichera
(1993) designed a treatment manual that they argue could
benefiv patients in understanding their condition. A later
study suggested that early intervention using the manual
reduced the incidence ‘f PCS {Mittenbery, Tremon., 2ielinski,

Fichera and Rayls, 1996).
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Lezazk agrees that "the prcblems of perplexity,
distractibility and fatique are most likely to become
stressful when the patient misinterprets his new internal
experiences and does rncthing to limit their effects.
Counselling can significantly reduce the emctional distress
that these problems gensrate secondarily” {Lezak, 1978, p.
12). She advises that perplexity be dealt with by reassuring
the client, specifically with the information that "since
most patients with static or improving ccaditions get used co
their altered mental processes™ (Lezak, 1978, p. 13),
eventually the problem witl lessen. Distractibility can be
helped "by a co-operative effort with the family to reduce
the amount of extraneous stimulation in his environment™
(Lezak, 1878, p. 13). Fatigue she advisesg, 1is best dealt with
by effective energy management. Denial may establish a

vicious cycle between fatigue, inefficiency, and depression.

7. Summary

It has been claimed that postconcussive sequelae are
multidetermired, having physical, cognitive, interpretive,
emotional, environmental, and motivational causes. While
cesolution of symptoms usually occurs fairly zrapidly,
persistence of symptoms often occurs. Minimisation of
sequelae depends on effectively directed intervention, which
in turn depends on a theoxetical understanding of
postconcussion syndrome in general, and an understanding of

the specific case in question. Accurate assessment of the
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individual case would have to e multidimensicnal in ncture,
dealing with cognitive and sub’ective complaints, and include

a consideration of motivaticna. facters.
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CHAPTER 3: REZSEARCH QUESTIONS

This report investigates the sequelae of mild head injury
(cognitive deficits and postconcussive complaints) and the
ability of the instruments used to detect such sequelae. -
Performance of the injured group is locoked at relative to
that of the noninjured group. Tha report alco examines the
specific nature of malingering, and the ability of the tests

used to ¢itect incomplete effort.

1. What are the sequelae of mild head injury?

1.1. What are the cognitive sequelae of injury?

1.1.1., What are the aifferences between
the injured and noninjured groups in
performance on tests of ~ognitive ability?

1.1.2. What relationships are found between
demographic characteristics and cognitive
performance, in the injured groun?

1.1.3. What relationships exist between indices
of injury severity and cognitive
performance in the injured group. More
specifically, are different degrees of
injury severity found?

1.1.4. What relationships are observed between
time since injury and cognitive

performance in the injured group?
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1.2,

What postconcussive complaints arise rrono injury?

1.2.1. Wnat differences are found between the
intured and neninjured groups, in
subjective reporting of postcoacussive
complaints? More specifically, do injured
subjects tend to underestimate chelr pre-
injury experience of typical
pogtconcussive symptoms?

1.2.2. What secondary factors are associated
with the incidence and persistence cf
postconcussive complaints (chat is, what
pre~, peri-, and post-injury factors)?

1.2.3. What relatiocnships are found beiween
indices of injury severity and
nertconcussive complaints, within the
injured group?

1.2.4. What relationships are found between
time since injury and postconcussive

symptoms, within the injured group?

What relationships are found between
postconcussive complaints and cognitive

performance?
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What is the nature of the malinjering observed?

2.2,

2.3.

How do reported actusl postconcusiion symptcms
{wit ir the injured group) compare with
expected postconcussion symptcems {(within the
malingering group)? It would alsc be interesting

to investigate if this study finds, as have

- foreigp studies, that instructed malingerers

produce convincing postcncussive symptom
profiles.

What differences are found betwesn the injured
and maling2ring groups, in terms of performance
on tests of cognitive ability, as well as tests
of malingering? This would suggest which
variables may be most useful in differentiating
incomplete effort from actual postconcussive
seqguelae.

Tentative cutoff scores will be generated for
variables that differentiate malingerers from

genuinely injured subjecis.

61



CHAPTER 4: METHODQOLOGY

1. Samplas

1.1, Rationale

Tt was decided to assess three groups of subjects:
nonin‘iired, instructed malingerers, and mildly head iujured.
It was 1initially decided that all subjects should have a
minimum education level of Standard 13, although this was
later broadened to Standard 7 in order to obtain sufficient
numbers of subjects. The raticnale for setting a minimum
level of education was the expectation that, given the
political changes in South Africa, black South Africans as a
whole would increasingly attain senior secondary schooling in
years to come, whether through initial schooling or later
education. It was hoped tiat the results of the study would
therefore provide tentative guidelines with wide sozial
relevance, with the expectation that these could be built on
with further research. It was decided to attempt to ensure
that the groups were as similar as possible in terms of
language, age, and gender composition. As subjects were
obtained from two very different regions of South Africa,
this was recognized as potentially problematic, and it was

decided to introduce region as a variable in the data

analysis.
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1.2, Ethical Considerations

Payment was offered for participation in the study and
confidentiality assured. Subjects were asked to fill in.an
initial demographic questionnaire (Appendix 3) to assess
their suitability for the study, and those selected were then
agsessed individually. Each subject was briefed as to the
purposes of the study (Appvendix 1) and his/her written
consent to participate obtained (Appendix 2). Where subjects
were found during the assessment to be unsuitable for the
study {for example, due to injury oseverity or language
difficulties, as discussed later), they were nevertheless
paid for participation. Following the assessment, any
questions were answered. Where relevant, mildly head injury
individuals were given the treatment manual designed by
Mittenberg, Zielinski, and Fichera (1993}, and the contents

of the booklet discussed.
1.3. Recruitment of the sample

All three groups of subjects were volunteers drawn from a
population of black South African students. In addition, one
injured subject, a nonstudent, was referred by a clinic in

Mpumalanga.

Students were approached at an adult education college in
Johannesburg, as well as a high school in Johannesburg.

Approximately one hundred pamphlets were distributed a. the
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adult college, and classes spoxen toc abour the research. Ar
the higk school, classes were spoken to, and approximately
sixty pamphlets distributed. 3In Mpumalanga, students were
approached at a community centre ir Mpunalanga, where
approximately one hundred pamphlets were distributed. Staff
were also approached at a local clinic, and asked to refer
members o©f the community who they knew had suffered

concussion.,
1.4. Composition of the Sample

A total of 47 suitable subjecte was ohtalned. Breakdown of

the recruitment from e«._% centre is as follows:
Mpumalanga:

Since subjects in Mpumalanga were not approached through a
school, it was necessary to verify age and educational level.
Subjects were therefore reguested to bring an identity
document and a copy of their latest school results. It was
considered undiplomatic and unnecessary to request these from
the subjects referred by the clinic, given that they wore

known socially by the referring staff at the clinic.

Community Centre

None of the volunteers from community centre withdrew. Six

volunteers were rejected as poor English proficiency made
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assessment impossibic. Another was rejected for not meeting
the criteria of mild head injury. She had lost consciousness

for 2 hours, and been hospitalised for one wesk.

Twenty-eight volunteers were suitable, Six ¢cuid Dbe
classified as mildly head-injured, while 12 of the noninjured
subjects were randomly assigned to¢ the malingering group, and
8 to the noninjured groun. Two subjects who were initially
assigned tec the malingering group were reassigned to the
noninjured group, -~ ’ter they indicated that they were not

prepared to malinger.

Clinic

Two subjects were referred by the clinic. One was excluded
for not meeting the criteria of mild head injury. He had
suffered posttraumatic amnesia or loss of conscicusness ({(he
was unable to state which) of approximately 6 hours. The
other met the criteria for mild head injury, and was included

in the dataset.
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Gauteng:

ineteen volunteers from Gauteng were suitable. Breakdown was

as follows:

Adult College

After initially voluntesring, nine subjects from the adult
education college withdrew. Ancther six subjects were
excluded due o having provided inadequate contact details.
Cne volunteer was excluded for not meeting the criteria of
mild he injury. He had been hospitalised For approximately
one year. A second was excliluded for the same reason, having

sustained loss of consciousness for approximately 1.5 hours,

The adult college provided 14 suitable subjects, of which 6
could be classified as mildly head-injured. Three of the
noninjured were randomly assigned to the malingering group,
and 4 were randomly assigned to the noninjured group. The
remaining subject misunderstood the instructions and did not
malinger on the cognitive tests. She was reassigned to the
noninjured group, and the postconcussion symptom

guestionnaires repeated to obtain her authentic respconses.

High School

None of the volunteers withdrew. Three volunteers from the

high school were excluded for not meeting the criteria of
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mild head injury. One had lost consciousness for a week, and
been hospitalised for another week. The second had sustained
loss of consciousness of 20 to 3¢ minutes, and posttrauratic
amnesia oI about 2 heours. The third had lost consciocusness

for 24 hours, and been hospitalised for 5 days.

Demographic information for the main groups is set out in
Table 1. No information is listed for number of injuries
sustained, since only one injured subject had sustained more
than one injury {the subiect in question had sustained two
injuries). Regarding the medians listed, where an even number
of scores exists, the median was calculated as the mean of
the middle two scores. Hence, for example, a median period of
loss of consciocusness of half a minute is listed, as the mean
of a pericd of approximately one minute for one subject, and
no loss of consciousness for another. As is discussed below,
loss of consciousness, post~traumatic amnesia, aand time of
hospitalisation were all positively skewed, with wmost
subjects reporting no incidence or only short periods of
each. Time since injury was positively skewed, with most

subjects reporting post-injury periocds of two years or less.

Three subjects reportsd PTA as "about”, or 'not more than",
one hour, whareas the d=finition criterion employed was PTA
of less than one hour. Given the difficulty in finding
sufficient numbers of injured subjects, it was decided to
include these subjects, recording a PTA of 60 minutes. This

was done after establishing that no other deviations from the
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criteria ewxisted, particularly as regarded likely GCS scores
on admission to hospital (the twe subjects who were
hospitalised, were fully conscious and responsive on
admission, with likely GCS scores of 15, and the remaining
subject appeared to have rapidly recovered consciousness and

rasponsiveness to those around him).
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Teble 1.

Demographic Description of Main Groups {Tota! Injured, Makingering, and Total Noninjured)

3.1. Frequency of Noncontinuous varables

Regiors Culpability injury Type
Group n Gauleny Mpumalanga Male Female Blames another Ko blame Sports Viclence
Injured 16 10 6 12 4 6 10 4 4
Malingerers 16 4 12 9 7
Noninjured 15 5 10 9 8
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1.2. Descriptive Statistics for Coninueus Vardables

Group Variable Mean Median st Maximum  #inimum
injured Edueatlcn 10,86 1190 1,28 12.60 9,00
Age 25.06 23.00 884 50.00 16.00
Loss of consclousness 5.75 0.50 7.4 20,00 0,00
Paostiraumatic amnesla 13,13 .00 2347 60,00 .00
Hours hospitallsed 9.36 0.00 17,068 48,00 0,00
Time since injury 41.38 17.00 £3.30 168.00 1,00
Malingerers Edusafion 11.38 1200 0.81 12.00 10,00
Age 22.08 2100 568 35.00 16.00
Noninjured Educalion 11.33 1100 082 12,00 8,00
Age 2227 2000 636 40.00 15.00

70



Various subgroups were alsc generated, by categorising

subiects according to varicus criteria:

With the precent study's injured group, the mean pericd
between injury and assessment was 41.37 months, which is
longer than many periods reported “n the literature. Thus,
in addition to examining the injured group as a whole, this
group was also split into three smaller groups, based on
time since injury. The "Recently Injured” group had been
injured in the previous 12 months, the "Internediate" group
had been injured in the last 24 months, and the "Long Term"
group had been injured more than 24 months previously. It
would have been preferred to have more groups, with shorter
time frames (particularly for the "Acute" subjects), but
constitution of the above categories was a compromise,

given the limited number of subjects.
In addition, subgroups were generated to investigate claims
of relationships between sequalae and gender, blame, and

circumstances of injury.

Demographic details for the various subgroups are set out

in Table 2.
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Table 2.

emographic Qescriplions of Subgroups

2.1, Injured Subgroups

2.1.1. Frequency of Noncentinusus Variables

Region Gender Culpability

Delining variable  Subgroup n  Gauteng Mpumalanpa Mafe female Bfames another No blame
Time since injury Recently Injured 4 2 z 4 0 2 2
Intermed'ate injured 8 4 4 8 2 3 S

Long Term Infured 4 4 0 2 2 il 3

Culy sbility Blames Other Party € 4 2 4 2 ] G
No Blame Hy ] 4 8 2 0 10

Circumstances of injuty  Sports Injury 4 1 3 4 a 0 4
Violent Injury 4 2 2 2 2 3 1

Gender Mate Injured 12 7 5 12 0 4 8
Female Injured 4 3 1 0 4 2 2

Region Gauteng Infured 10 10 9 7 3 4 €
Mpumatanga tnjured & 0 ] 5 1 2 4




2.1.2. Means and Medians of Comlinupus varables

Educetion Age Loss of consciousness
Defining veriable Subgrovp n Mean Median Mean Median Mean Median
Time since injury Regently tnjured 4 11.00 11.50 2425 21,50 940 19,50
Intermediate Injured 8 10.88 150 2538 21,50 3.88 ©.00
Long Tem Injured 4 10.75 11.00 2525 27.50 6§25 5.00
Culpability Blames Other Party 6 10.50 1050  26.00 285" 1017 1080
No Blame 10 11.10 $1.50 +.50 21.50 3.40 0.0
Circurnstances of injury  Sports injury 4 12.03 1200 2200 2150 0.25 0.00
Violent fnjury 4 10.50 10506 3400 33.00 5.00 5.00
Gender Male Injured 12 11.08 12.60 2325 21.50 2.58 0.50
Femate Inje=s 4 10.25 1050 3050 27.50 6.2% 5.00
Region Gauteng Infured 10 10,50 11.00 2520 23.50 810 10.00
Mpumalanga tniured 6 11.58 12,00 24,83 23,00 1.83 0.00
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2.1.2. Means and Medians of Continuous varjables - confinued

PTA Fours hospitalized  Time since injury
Defining variable Subgroup n Mean Median Mean Median Mean Median
Time since injury Recently Injured 4 3125 32.50 8.00 0.00 5758 5.50
Intermediate Injured 8 1.88 0.00 9.00 0.00 18.38 17.00
Long Term Injured 4 17.50 500 13.50 250 123.00 126.00
Cutpabiiity Blames Other Party ¢ 12.00 1.00 12.50 1.50 4017 1900
No Blams 10 13.80 250 7.50 0.00 4210 17.00
Circumstances of injury Sports Injury 4 325 250 0.00 a.00 i8.00 17,00
Violent tnjury 4 15,50 1.00 6.00 a.00 13.7%  14.00
Gender Male Injuted 12 11.67 1.00 825 0.00 3033 1700
Female Injurad 4 17.50 5.00 12,75 1.50 73.00 55.50
Region Gauteng injured 10 13.20 0.00 15.00 2.50 5740 23.580
Mpumatanga Injured 3 13.60 5.00 0.00 .00 14.57 46,00
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2.2, Noninjured Subgroups

Region  {frequency)  Gender {frequency}  Age Education
Definlng variable Subgroup n  Gauteng Mpumalang Male Female tean Median Mean Medlan
a

Region Gauteng Noninjured 8 5 ¢} 2840  27.00 1140 11.08
Mpumalanga 10 0 10 15.20 18.50 11.30 11.50
Noninjured

Gender Female Noninjured 8 4 2 2632 2550 11.50 11.50
Maie Nohinjured S 1 8 1846 1800 .22 11.00
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1.5. Screening Procedure

Volunteers were asked to fill in a bicgraphical
guestionnaire, or were taken through the biographical
gquestionnaire verbally (see Appendix 3). Injury history was
established, and those without previous head injuries were
randomly assigned to either the group of instructed
malingerars or the noninjured group, using a table of
random numbers. Subjects reporting previous injuries were
asked a series of questions relating to severity of injury.
More specifically, duration of loss of consciousnesgs, post-—
travmatic amnesia, and hospitalization (if any) was
established through subjective repeorting. The questions had
been designed to assess likely GCS on admission, using the
criteria listen in the GCS assessment table appearing in
Chusid (1985). It is felt that the above procedure ensured
that within the limits imposed by subjective reporting,
subjects met the requirements for mild head injury as set

out in the literature review.

Noninjured volunteers were then randomly assigned to the
nonmalingering (that is, the "noninjured"), and instructed
malingering groups. Mildly head-injured subjects were

obviously not randomly selected.
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2. Assessment

2.1. Battery

2.1.1. Rationale

It was decided to examine three areas of interest:
subjective reporting of postconcussive symptoms, cognitive

performance, and effort exerted.

1. Biographical Questionnaire

The purpose of the biographical questionnaire was to
provide informaticn that could be used in assigning the
subject to various groups, as well in analyzing group
responses. In addition to providing information about
exp:rience of a previous head inijury (or otherwise}, and
duration of loss of consciousness, post-~traumatic amnesia,
an.’ hospitalization {see above), several other wvariables

were recorded.

Information was recorded regarding number of previous head
injuries, whether or not the subjects blamed another party
for the injury, circumstances of injury, injuries
accompanying the head injury, and time since the injury.
Region of residence, present age, present level of
education, sex, and present occupation, race, and first

language were also recorded.
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Several factors that were reccgnized as being of potential
importance, had to be omitted. It was considered beyond the
practical scope of this study to collect infermation

regarding pre-injury stress, chronic social adversity, and
experience of social demands or social support. It was also
not practical to collect information concerning pre-injury
factors predisposing subjects to injury, given the post-hoc

nature of the injured group.

2.3.2. Subjective Postconcussive

Complaints

Given the findings in the literature, the following

instruments were belisved to be useful:

Postconcussion Checklist (PCL)

Postconcussion Syndrome Checklist (PCSC)

Despite the verbal nature of these instruments, it was
believed that the use of English was a factor that could be
overcome. The guestionnaires were administered orally,
allowing ample opportunity to verify that questions were
understood and for clarification to be given. Some changes
were made to the wording of the questionnaires, as the
original language used was believed to be potentially
confusing to South African subjects. These changes are

discussed below.
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3. Cognitive Performance

The literature suggests that three areas of cognitive
functioning are particularly affected: memory, divided

attention, and focused attention.

As it was attempted to avoid the confounding effects of
English proficiency as much as possible, verbal memory was
not assessed. Given that it has been argued that memory
difficulties are in fact secondary to other difficulties,
it was concluded that it was probably not essential to
investigate all modalities of memory. Visual memory was
assessed utilising the Benton Visual Retention Test. As
discussed below, this instrument was also useful as a test

of incomplete effort.

Divided attention was assessed using the Paced Auditory
Serial Addition Task ~ Revised. The use of the PASAT {o
investigate divided attention has precedents in the
literature {for example, Gronwall, 1989}. The shortened
form was "1sed for the present research, given time
constraints. A fairly broad range of functioning had to be

assessed in a limited pericd.

Focused attention was assessed using the modified Stroop
Colour Word Task. Despite its reliance on English reading

ability, this test was believed to be useful. This was the
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test allows a baseline of reading speed couid ke
established, prior to administration of reading speed to be
established, prior to administration of the interference

task.
4, Effort Exerted

Greiffenstein, Baker and Gola {19%4) found that several
tests of simulated amnesia successfully differentiated
between subjects with traumatic brain injury, possible
malingerers, and subjects with postconcussive symptems but
no malingering signs. Specifically, the following tests

were found to be the best discriminators:

Rey 15~item

Portland Digit Recognition Test
Reliable Digit Span from the WAIS-R
Rey Word Recognition List

Rey Auditory Verbal Learning Test - Recognition Trial

However, Nash (1993), in his survey of tests of malingering
in South African subjects, suggests omitting certain tests
when dealing with subjects who are not English-speaking or
Afrikaans-speaking, presumably because their heavy reliance
on language ability. He specifically mentions the MMPI and
the RAVLT, and this study therefore omitted the RAVLT to
avolid the confounding effects of'English proficiency.

Similarly, it was felt that in the battery of Greiffenstein
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et al. (1994), the WRL test may have suffered the same
limitations. Nash recommends the use of the Rey 15~item
test, which was used in the present study. Cutoff scoras
were generated by Greiffenstein, Baker and Gola {1994), and
their suitablility to the present sample was of particular
interest. Despite evidence that the PDRT is an effective
instrument for detecting incomplete effort (Binder and
Willis, 1391; Binder, 1993; Greiffenstein et al., 1994},
the length ©of time that is needed to administer it made it

impractical for the present study.

Although Lezak {1983) believes that the sircre method used
for the Reliable Digit Span {combining the forward and
backwards scores) obscures the meaning of the final score
obtained, and despite her recommendation that the
instrument should therefore not be used, it was decided to
investigate the use of this instrument. This decision was
based on the findings of Greiffenstein et al. ({1994}, cited

above,

Lezak {19283) states that the Benton Visual retention Test
has been shown to detect incomplete effort. This test was
therefore used as a test to suggest malingering, in
addition to testing visual memory. Lezak states that
"simulators made more errors of distortion than the [brain
damaged] patients, but not as many errors of omisgsicon. The
patients were more likely to forget tue small peripheral

figure and also to perseverate than were the simulators
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{(Lezak, 1933, p. 617).

The following tests were therefore used to assess effort

exerted:

Rey 15-item
Reliable Digit Span

BVRT

2, Description of Battery (see Appendix ¢)
1. Bicgraphical Questionnaire

The biographical questionnaire consisted of a series of
questions that the subiect was required to answer, either
verbally, or in written form. The questionnaire appears in

Appendix 4.
2. Postconcussion Checklist (PCL)

This quectionnaire "presents 37 symptoms to which
respondents answer each item with 'ves' the symptom did
occur, or 'no' the symptom did not occur....A PCL Total
Score {total number of items endorsed as occurring) and a
Total Postcancussion Syndrome...Score (total number cf
symptoms classically and specifically agsociated with PCS
endorsed)" (Wong, Regennitter; & Barrios, 1994, p. 414) are

calculated. No validity or reliability measures were

g2



avaliable for this instrument.

In order to make the guestionnalre more ezsily understocd,
scme changes were made to the wording used. These changes
evolved through finding that subjects consistenftly had
difficulties in understanding the original wording, and
finding that ce ain alternatives were consistently
understood. It is beliewved that these changes would not
have altered the meaning of the questionnaire, but in fact
nade the questionnaire more faithful to the meaning of the

original.

More specifically, the following changes were made:

1. "Often feel unwell" was changed to "Often feel not
well™,

2. "Have blackouts (seizures)" was changed to "Faint or
have fits".

3. "Find difficulty in becoming interested in anything”

was changed ﬁo "Find it difficult to become interested
in things™.

4. "Suffer from dizziness" was kept the same, but it was
explained that dizziness was like the feeling one had
after spinning around, except that in this case it was
not from spinning around.

5. “Have been in trouble with the law" was changed to
"Have often been in trouble, such as with the law,

your boss, teachers, parents, and so on". This was
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done * ¢ .2 guestion mads several subjects
uncomiortabtle and was concluded to be insensitive. 1t
was concluded that since working class black people
were especially affected by apartheid legislation such
as the pass laws, the original question was probably
not all that meaningful, as there was not sufficient
emphasis on culpability. The importance of the
original form of the (uestion is further diminished by
the fact that the answer has no bearing on the Totel
Postconcussion Syndrome Score.

*Sometimes lose way, despite having been there many
times before" was changed to "You sometimes get lost,
even though vou have keen in that place many times
before”.

"Occasionally hea. voices inside head"” was changed to
"You sometimes hear voices inside your head".

"Refuse to admit difficulties™ was changed to “You
won't tell people akiti problems you have®.

"Have had 2 nightmare in the last two weeks"™ was
changed to "Have had a bad dream in the last two

weeks".

16. "Often feel restless™ was changed to "You often feel

restless - you don't like to sit still or be in one

place”.
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3. Postooncuss’ n 3yndrome Checklist

{PCSC)

This zhecklist "asxs respondents to rate the frequency,
intensity, and duration of each of 10 symptems commonly
associated with PCS on a Likert~type scale from 1 ('not at
all') to 5 {'all the time/crippling/constant'}. Four
scores...lare} derived for each parti-ipant: a Frequency
Total, and Intensity Total, a Duration Total, and a Total
Score" {Wong, Regennitter, & Barrios, 1994, p. 414). No
validity or reliability me. 1res were available for this

insurument.

The above two Juestionnaires wer: administered in two forms
te the injured and malingering groups: present tense (that
is, requesting goct-injury symptoms), and past tense {that
is, requesting pre-injury symptoms). Subjects were asked to
provide informaticn regarding the previous two months and
the two months prior te the injury, respectively. The

noninjured subjects were only given the present tense form.

4. Benton Visual Retention Test (BVRT)

*In the first part of this test, the subject is asked
to copy 10 different geomztrical designs while looking
at them. In the second part, a series of similar
geometrical designs is presented for 10 seconds each.

Once they have been removed, the subject is asked to



draw the figures from memcry" (Ruff, Levin, Mattis,

High, Marshall, Eisenberg, & Tabaddor, 19%9%, p. 181;.

Interscorer reliability coefficients have been found to
range from .94 to .97 {(8ivan, 199¢2), Kappa coefficients for
interrater reliability have been found to range from .8§1

to .976 {Sivan, 1982}.

Producie-moment correlation cecefficients between the BVRT
and various WAIS subtests have been found to range from .46

to .62 (Sivan, 199%2).

5. Paced Auditory Serial Additic A8k -

Revised (PASAT-R)

This test reguires that the subject add 26 pairs of
randomized digits "so that each is added to the digit
immediately preceding it....the digits are presented at
four rates of speed" {Lezak, 1995, p. 372). There are
therefore a total of 25 answers per trial, with a total of
100 answers over the 4 trials. The revised version differs
from the original version in that the latter consists of 4
trials of 61 digits each. Each trial is also presented at a
slightly quicker rate than the revised version.

Presentation of the digits was by means of a tape recorder.

Reliability and validity measures were not available four

this instrument.
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€. Stroop Colcur Word Task

The test consists of 4 subtasks. Trial 1 requires the
subject tc requires the subject to read words printed in
black ink, while trial 2 requires the subject to name
colours printed in the form of a row of ¥s in coloured ink.
Trial 3 is the colour word interference task, which
requires the subject to look at a series of colour names
printed in ink of a noncorresponding colour (for example,
the word “RED"™ printed in green ink}, and to igncre the
typed word, but to name t'= colour of the ink. A modified
subtask was added {trial 4}, as did Bohnen, et al, (1892),
in which the task of reading colours spelling conflicting
words was repeated, but with the additional interference of
twenty randomly selected items being framed by a klack
border. For these items, the subject was required to read

the printed woxd and ignore the colour of the ink.

The present study used the Stroop format of Golden (1978),
rather than that of Swets and Zeitlinger, Lisse (1971), as
used by Bohnen and Twijnstra (1992), and Bohnen, Twijnstra

and Jolles {1992).

Trial 4 was generated from a table of random numbers, using
the Golden format. The sequence of the words was randomly
generated, after which ink colours were randomly generated

{corresponding words and colours were rejected). Finally,
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20 words were randomly assigned borders. This corresponded
to the medifications made by Bohnen and Twijnstra {1992},

and Bohnen, Twijnstra and Jolles {1992},

While it is recognised that the change in Stroop format
from that used by Bohnen and Twijnstra {1992), and Bohnermn,
Twijnstra and Jolles (19592}, the Golden format was used as
it was moré easily available. Since the results of this
study were not being compared in a direct sense to those of
the above studies, it was bellieved that the use of a
slightly different version of the Stroop was not a

fundamental problem.

Reliability and validity measures were not available for
the modified Stroop task, although Lezak {19895, p.374)
states that "the Stroop technique has satisfactory

reliability”.
7. Rey 15-item

This test reguires the memorization of fifteen items. "The
principle underlying it is that the patient who consciously
or unconsciously wishes to appear impaired will fail at a
task that all but the most severely brain damaged or

retarded patients perform easily" (lLezak, 1983, p. 618).

No validity measures were available for this instrument.

Regarding reliability, Lezak {1995, p.B02) states that a
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research study by Paul et al. (1292) "found that on two-
week retesting with standard instructions, community
dwellers achieved a reliability coefficient of .48 which
rose to .85 under simulation instructions. (The relativeiy
low correlation under standard conditions reflects the
tendency of most normal subjects to get perfect scores so
that the statistical effect of sliight changes between the

two trials is exaggerated.}”
8. Reliable Digit Span

This test consists of two subtests, Digits Forxrward and
Digits Backward. "Both tests consist of...pairs of random
number sequences that the examiner reads aloud at the rate
of cne per second" (Lezak, 1995, p. 357). The subject is
required to repeat the numbers, either in the same order or

reversed, depending of the subtest.

The digit sequences were taken from Lezak (1995), but in
order to make the structure consistent with that of
Greiffenstein, Daker and Gola (1994), a nine digit sequence
was also generated using tables of random numbers (as

suggested by Lezak {1995).

No validity measures were available for the Digits Forward
test, but Lezak {1995, p.360) reports "test-retest
reliability coefficients ranging from .66 to .89 depending

on interval length and subjects' age”. No reliability and
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validity measures were available for the Digits Backwards

testk.

2.2. Procedure

The battery took approximately forty minutes to an hour to
complete, with the subject being given a ten minute coffee

break halfway.

Where possible, the biographical was given to the subject
to complete prior to the assessment. The questionnaire was
then checked for completeness, and any needed clarification
obtained during the assessment meeting. Where it was not
possible for the questionnaire to be filled in prior to the
assessment, the subject was taken through the questionnaire
verbally, in the form of an interview, during the
agsessment meeting. Subjects were assigned to one of the
main groups (injured, malingering, or noninjured) once

their bicyraphical information was available.

The malingering group was provided with a standard scenaric
that conforms with the definition of mild head injury
above, and asked to imagine the experiences that follow.

The scenario was as follows:

"For this assessment, I need you to pretend that you have
been injured. Imagine that 4 months ago you were tfravelling

in a car and had an accident. You hit your head and became



unconscicus {fainted) for about 10 minutes. Then you woke
up and went to the hospital. At the hospital you were fully
awake and understood everything that was said to you. You
also had no problems following instructions. Ncw imagine
that it is four months later and you are having problems.
You are claiming from insurance because of these. I am the
psychelogist, and it is my job te find out what problems
yeu have. You must imagine what problems a person in such a
situation would have, and I need you to pretend that you

actually have these problems.

I am going to interview you and give you some tasks to do.
In the interview, you must give me the answe - that a
previously injured person would give. When you do the
tasks, you must do them in such a way that I will see for

myself the problems that you have."

The postconcussion symptoms gquestionnaires were then
administered. Prior to the administration of the cognitive
tests, the subject's continued malingering status was

confirmed as follows:

"Now I'm going to give you some tasks. You have told me
about the problems that you have, and now I need to see the
problems for myself. You must answexr like someone who was

injured 4 months ago, as I explained.”
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2.3, Scoring

What follows is a descgription of the scores derived from

each assessment tool (The dataset appears in Appendix 5).

2.3.1. Initial Biographical Qoestiocnnaire

The following measures were derived from the initial

questionnaire:

STATUS This refers to injury status, and contained the

following classifications:

Injured =1
Malingerer = 2
Noninjured = 3

While the Malingerers and Noninjured subjects
were initially all drawn from volunteers with no
history of head injury, for the purposes of this
study, the descriptioa ™"noninjured" is only ever
used to denote subjects with no history of
injury, but who approached the tests with full
effort. The description "malingering" is only
ever used to denote those subjects who were
instructed to malinger. The two groups are
therefore entirely separate, and at no point in

this study are the malingering subjects referred
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INJNO

LoC

PTA

HRSHOSP

BLAME

INJTYPE

to as "neninjured”. Similarly, at ne peoint in the
study are the malingering and noniniured group

refarred to celilectively as "noniniured".

Subjectively repcrted number of previous head
injuries.

Subjectively reported pericd of loss of
consciousness {in minutes) sustained in the most
recent injury.

Subjectively reported period of posttraumatic
amnesia (in minutes) sustained in the most recent
injury.

Subjectively reported period of hospitalisation
{in hours) following the most recent injury.
Opinion regarding the culpability or otherwise of
another party. "Yes" denotes feelings that
someone else was to blame for the injury, while
"No'* denotes that another party could not be
blamed.

The context of the injury. The following

categories exist:

VIOLENCE 1Injury sustained during a violent

attack.
SPORT Injury sustained while playing sport.
NMACC Injury sustained in an accident not

invelving a motor vehicle.

MVA injury sustained in a motor vehicle
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REGION

INJTIME

TIMECLASS

AGE

¥YRSED

accident.
REC Injury sustained during recreation
cther than sport, such as while

playing.

Region in which the subject wre recruited and

assessed. TwWo regions were invelved:

M Mpumalanga

G Gauteng

Subjectively reported time since the most recent
injury {in months).
Classification of the injury in terms of

chronicity or acuteress. Three categories were

defined:

R Rerently injured
I Intermediate

L Long term injured

Age at the time of the assessment,
Mumber of years of schooling at the time of the

assessment.

Given the ethnic homogeneity of the sample (all subjects

were black South Africans, and none were primarily English-

speaking), ethnic information was not scored.
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Information regarding return to work, or ctherwise, as well
as present occupational status, was not scored. This
decision was taken, as the majority of the injured subjeét
were students (either full-time school pupils, or part-time
adult students), with those in employment having little
occupational diversity ({(all were in working class
ocuupations}. It was decided that meaningful categories

could not be derived from the available sample.

It was also not feasible to score information regarding
comorbidity, given the absence of additional injuries. The
definition of mild head injury used specified
hospitalization of not mwore than 72 hours, with the result
that those with additional injuries, requiring longer

hospitalization, «2re systematically screened out.
2.3.2. Postconcussive Checklist (PCL)

Pre—- and post-injury scores were obtained for the
malingering and injured subjects. For the noninjured
subjects, post-injury scores were given the same values as
corresponding pre-injury scores. This was done in order to

simplify the statistical comparison.
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The follewing scores were dexived:

PCL1 Total general pre-injury s;mptoms.

PCLPCS1 Total pre-injury incidence of typically
postconcussive symptoms.

PCL2 Total general post-injury symptoms.

PCLPCE2 Total post-injury incidence of typically

postconcussive symptoms.

Differen - scores were calcnlated, subtracting pre-injury
scores from post-injury scores. Difference scores for the
noninjured group were by definition zero, and disregarded

as meaningless. The fcllowing diffarence scores were

derived:
PCLDIFF PCLZ - PCL1
PCLPCDIF PCLPCS2 - PCLPCS1

2.3.3. Postconcussion Syndrome Checklist

(PCSC)

Once again, pre-and post-injury scores were generated, as
wall as difference scores {post-injury score subtract pre-
injury scores). As above, the pre-injury scores for of the
noninjured group were re-entered as post~injury scores as
wall, in order to simplify the statistical comparisons.
Again, difference scores within this group were treated as

meaningless. The following w.ores were generated:
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PCSCLTOT
PCSCLERQ
PCSCLINT

PC3C1DUR

PCSC2TOT
PCSC2FRQ
PCSCZINT
DCSC2DUR

TOTDIFE
FRODIFF
INTDIFF

DURDIFF

Total incidence of pre-injury symptoms.
Frequency ¢f pre-injury symptoms.
Intensity of pre-injury symptons.

Duration of pre-injury symptoms.

Total incidence of post-injury symptoms.
Frequency of post-~injury symptoms.
Intensity of post-injury symptoms,

Duration of post-injury symptoms.

PCSC2TOT ~ PCSCLITOT
PCSC2FRQ -~ PCSC1FRQ
PCSC2INT - PCSCLINT
PCSC2DUR - PCSC1DUR

In addition, scores were derived for each of the 10

symptoms about which subjects were questioned. The

frequency, intensity, and duration scores for each symptom

were added to give the symptom score. This was done for

pre~ and post-injury scores. In addition, difference scores

were calculated. The noninjured subject scores were treated

as above.

HEADACH1
DIZZINEL
IRRITAB1
MEMORY1

The following scores were generated:

Pre~iniury incidence of headaches.
Pre-injury incidence of dizziness.
Pre-injury incideace of irritability.

Pre-injury incidence of memory difficul ..es.
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CONCENT1

Fre-injury incidence

of

coacentraticon

difficulties.

FATIGUEL Fre-injury incidence of fatigue.

VISICNI Pre-injury incidence of visien difficulties.

NOISINI Pre-injury inciderce of difficultiass concerning
noise intolerance.,

JUDGEMEl Pre-injury incidence of judgement difficulties.

ANXIETYl Pre-~injury incidence of anxiety,

HEADACH? Post-injury incidence of headaches.

DIZZINE2 Post-injury incidence of dizziness.

IRRITABZ Post-injury incidence of irritability.

MEMORY?2 Post-injury incidence of memory difficulties.

CONCEMTZ2 Post-injury incidence of concenfration

difficulties.

FATIGUEZ2 Post-injury incidence of fatigue.

VISIONZ Post-injury incidence of vision difficulties.

NOISIN2 Post-injury inciderce of difficulties concerning
noise intolerance.

JUDGEME2 Post-injury incidence of judgement difficulties.

ANXIETY2 Post~injury incidence of anxiety,

HEADADIF HEADACH2 - HEADACHL

DIZZIDIF DIZZINEZ - DIZZINE]

IRRITDIF TRRITAB2 - IRRITABL

MEMDTE MEMORYZ2 - MEMORYl

CONCDIFE CONCENTZ2 - CCONCENT1

FATIGDIF FATIGUE2 - FATIGUEL

98



VISIODIF VISION2 ~ VISION1
NOISEDIF NOISINZ ~ NOISINL
JUDGDIFF JUDGEME2 -~ JUDGEME1L

ANXDIFF ANXIETY2 ~ ANXIETY1

2.3.4. Benton Visual Retention Test (BVRT)

The following scores were derived:

BVCORR_C Total number of correct figures on the copying

task.

BVERR C Total number of errors on the copying task.

OMIS C Total number of errors involving omission, on the
copying task.

DISTOR C Total number of errors involving distortion, on
the copying task.

PERSEV_C Total number of errors involving perseveration,
on the copying task.

ROTAT C Total number of errors involving, on the copying
task.

MISPLA C Total number of errors involvirg, on the copving
task.

SIZ2E_C Total number of errors involving size, on the
copying task.

LEFT_C Total number of left-sided errors on the copying
task.

R1I(::T_C  Total number of right-sided errors on the copying

task.
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BVCORR_D Total number of correct figures on the recall
task.

BVERR_D Total number of errors on the recall task.

OMIS_D Total number of errocrs involving omission, on the
recall task.

DISTOR D Total number of errors involving distortion, con
the recall task.

PERSEV_D Tc:3l number of errors involving perseveration,
on the recall task.

ROTAT D Total number of errors involving, on the recall
task.

MISPLA D Total number of errors involving, on the recall
task.

SIZE D Total number of errors involving size, on the
recall task.

LEFT_D Total numbexr of left-sided errors on the recall
task,

RIGHT D Total number of right-sided errors on the recall

task.

2.3.5. Paced Auditory Serial Addition Task -

Reviged (PASAT-R)

Bach trial was scored separately, in order to investigate
claims that fragility to stressors remain (Gronwall, 198%3),
and that deficits are less apparent on slower tasks

{Gentilini et. al, 1989). The following scores were
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derived:

PASAT] Total correct respecnses on trial 1.
PASATZ Total correct responses con trial 2,
PASAT3 Total correct respeonses on trial 3.
PASAT4 Total correct responses on trial 4.

PASATTOT Overall total of correct responses,

2.3.6. Stroop Colour Word Task (Stroop)

Speed and accuracy scores were generated. The research by
Bohnen and Twijnstra {1992), as well as that by Bohnen,
Twijnstra, and Jolles (1992} derived only speed scores. It
was nevertheless believed that accuracy scores were also
necessary, especially since poor accuracy was often noted
during the assessment. Some malingering subjects responded
so poorly in terms of accuracy, as to be unscorable.
Responses on those trials were Jjudged to lack value in
generating information about more subtle malingering
styles. Where fewer than 25 percent of responses were
correct, the responses for that trial were omitted from the
dataset as unscorable. This was only done for the accuracy
scores. All speed scores for all subjects wvere used to

examine speed of performance,
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The following scores

STROOP1
STROOP2
STROOP3
STRCOP4
SUBT32
SUBT42

STR1ACC

STR2ACC

STR3ACC

STR4ACC

Time taken
Time taken
Time taken

Time taken

were der

on trial
on trial
on trial

on trial

STROCP3 -~ STROCR2

S5TROCP4 - STROOP2

Percentage
trial 1.
Percentage
trial 2.
Percentage
trial 3.
Percentage

trial 4.

2.3.7.

correct

correct

correckt

correct

Only one score was derived:

FIFTEEN

The total number of figures produced correctly.

ived:

BWw e

for acceptable

for acceptable

for acceptable

for acceptable

responses on

responses on

responses On

responses on

Rey 15-item Test (Rey 15-item)
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N

.3.8. Reliable Digit Span (RDS)

The following scores were calculated:

RDSFORW Digit span on the Forward task.
RDSBACK Digit span on the Backwards task.
RDSTOT RDSFORW + RDSBACK

RD.. T RDSFORW - RDSBACK
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CHAPTER 5: RESULTE

1. Demographic Comparisons

This section is divided into two sections: a consideration of
the demographic equivalence of the subjects groups, and a

comparison of the performance of groups in the assessment.

Setting out of each of these two broad analyses will take
place in two steps: description of the statistical procedures
employed (the "Procedure" section}, followed by description

of the actual findings derived (the "Findings" section).

In setting out the procedure, then, the emphasis will be on
the statistical logic followed in deriwving the results,
rather than the specific findings themselves, which are
described later. As each statistical method is described, the
resulting table of results will be included. These tables

will be referred to again when the findings are described.

Throughout the paper, results are regarded significant where

p < 0.05.

Throughout the Results and Discussion sections, the terms
“"injured”, "noninjured", "malingering®, employed without any
qualifications, refer to the total group of subjects that
were assigned to tb, Injured, Noninjured, and Malingering

groups respectively. Where any group has been divided into
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supgroups, these groups are referred to by their specific
features {fCr example, "recen:ily injurad®, or "male

noninjured”).

1.1. Prccedure

All main groups and subgroups were compared in terms of
demograpnic factors, in order to investigate their
comparability. Summaries of the demographic information
pertaining to the main groups and the subgroups are set out

in Tables 1 and 2, included previously.

All noncentinuons variables were compared using the chi-
square test (see Tabhle 3.1. and Table 3.2.). It was
unfortunately not possible to use 2X3 chi-square ccmparisons,
given the statistical package used. Instead, 2X2 chi-squared
ccmparisons were used in a triangular manner, thus achieving
the same resulis that 2X3 comparisons would have achieved.
Where any difference was found, the specific direction of
this difference was established by inspection of the
frequency tables for noncontinuous demographic
characteristics {Table 1.l for the main groups, Table 2.1.1.
for the injured subgroups, and Table 2.2. for the noninjured

subgroups) .
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Table 3.
Damographic Comparisons for Nongontinuous Data: Chi Square

Test

3.1, Main Graups (Totat Injured, Mali and Total Noninfured

Conmiparison Variable Chi squared (df = 1)
Injured versus Mslingesers Region *4.57
Gender 128
Injured versus Noninjured Region 254
Gender 2.8
Noninjured versus Malingerers Region 0.26
Gender 0.04

Note. *p < .05



3.2. Demagraghic Comparisons befween Subgraups

Camparison Vardable  Chlsquared (df = 1)
Recently Injured versus Intermsdiate Injured Region 0.00
Gender .20
Biame 017
Recenty Injured versus Long Term Injured Region 267
Gender 2567
Blame 0,53
Intermedtate Injured versus Long fenn tjured Region .00
Gender 0.78
Blame 0.18
Recently injured versus Noeninjured Region 038
GQender 2234
Intetmediate Injured versus Noninjured Regian 7ot
Gender 0.52
Long Testm $njured versus Noninjured Region *5.63
Gendar 913
Recently Injured versus Mafingering Regish 095
Gender 269
Intermediate Injured vessus Malngering Feglioa 150
Gender 0.80




3.2. Demographic Comparisons between Subqrouns - conligued

Comparison Variable Chisquared {df = 1)
Long Term Injured versus Malingeing Region 15
Gender 0.05
Female Injured varsus Male injured Region 0.36
Blame )
Female injured versus #emale Noninjured Region 0.08
Male Injured versus Male Nonfnjured Region *4.86
Male Noninjured versus Female Noninjured Reglan “5
Gauteng Noninjwed versus Mpumatanga Noninjured Gender ‘5
Gauteng Injured versus Mpumalanga injured Gender 0.36
Blame £.07
Sports Injury versus Reglon 053
Violerit Inje. ! Gender 267
Blame
Blames Another Pasty versus No Blame Reglon 8.07
Neo Blame Gender 0.3

Nete, "g < .05



Continuous variables were compared differeatly for tha main
groups and for the smaller sukbgroups. For the three main
groups, parametric test. were used, as their numbers were
sufficiently large and the distributions did not appear
skewed (see Table 1. the means and medians for Education
and Age are approximately equal}. Nonparametric tests were
used for the subgroups, given the small numbers of subjects

involved.

For the three main groups, the Levene test of homogeneity
of variance was applied, follnwing which, analysis of
variance was performed (see Table 4.1.). Since no
significant differences were found, no comparison of means

was necessary.
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Table 4.
Demographic Comparigons for Continuous Rata

4.1, Parainebic isons

4.1.1. Homogeneity of Variances: Levepe Test

Comparison Variable dfEffect  MS Effect F value
All 3 groups Education 2 0.50 3.04

Age 2 15.60 0.75
Note. *p <.05

4.1.2, Apalysis of variance

Compaiison Variable df Effect  MS Effect F Value
A3 groups Educati~n 2 122 125
Age 2 44.57 088

Note, °p < .05



Comparisons of continuous variables that included smaller
subgroups were perlormed using the Mann-Whitney U test (see
Table 4.2.}. Wnere differences were found, the nature of
the difference was specified by inspecting the medians for
each ¢group, listed in Table 1.2. for the main groups, Table
2.1.2. for the injured subgroups, and Table 2.2. for the

noninjured subgroups.
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4.2, Nonpararetric Comparisens: Mann-Whitnay U Test

4.2.1, Comparison between Recently injured, Intermediate Injured, ang Leng Term injured
Groups
Variable Comiparison Uvaiuve for comparison  Significant Differences
Education Recentvs Long Term 8.50
Recent vs Intermediate 15,50
Intermediate vs Long Terim 14,00
Age Recent vs Long Tesn 550
Recent vs intermediate 13.50
Intermediate vs Long Term 12.00
Loc Recent vs Long Temn 6.00
Recert vs Intermediate 9.00
intermediate vs Long Term 13.50
PTA Recent vs Long Term 6.00
Recent vs Intermediate 7.00
Intermediate vs Leng Term 14.00
Hours hospitalised Recent vs Long Term 3,00
Recant vs Inlermediate 15,50
tntarmediate vs L.ong Term 5.50
Time since injury Recent vs Long Term “0  Recent=Llong Tarm
Racent vs (ntermediste *0  Recent < Intermediate
Intermediate vs Long Term *0  Intermediate < Long Term

Note. *p < 0.05



4.2.2, Comparison between Recenily injiged and Noninjured Groups

Variable U value for comparison
Education 24,00
Age 28,50
Note. *p < 0.05

4.2,3. Compsrison between Intermediate Injured and Noainjured Groups

Variable ) value for sompasison
Education 525
Age 48

Naote. *p < 0.05

4.2.4, Comparison hetween Long Term Injured and Noainjured Groups
Varialle U value for comparison
Education 21

Age 16

Note, *p < €.05



4.2.5. Comparison of Female injured and Ma'e Injured Grotmps

Variable U vaiiie for comprarison
Education 1250
Age 15.56
LCS 23,50
PTA 21.00
Hours hospitalized 20.50
Titne skice injury 16.00
HNote. *p < .05

+4.2.6. Comparison batwegn Male Noninjured and Fe:nala Noninjwred Groups

Vasiable U valye for comparison Significant differerces
“Edacation 24.00

Age *8.5 Femie In} < Male in
Note. *p , 0.05

4.2.7. Comparison between Gauteng Noninjured and Moumslanaa Noninfured Groups

Variable U value fer comparlson Significant differences

Education 24.00

Age *4 Mpumatanga Non < Gauteng
Non

Npte. *p < 0.05
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4.2.8. Comparison betwgen Gauteng Injured and Mpumatanga Injured Groups

‘Variable U valte for comparison Significant differences
=ducaticn 16.50

Age 28.0C

LOC 17.00

PTA 24,00

Haours hospitalized *@ Mpumalanga Inf < Gauteng Inj

Time since injury

2050

Note. *p < 8.05

4.2.9. Comgparison between Spoits Inje~ 3 and Violenlly Injured Groups

Variable U value for comparison
Education 200
Age 4.00
{elo] 5.00
PTA 8.00
Hours hospitalized 5.00
Time since injury 4.00

Note. ‘p < 0.05



4.2.10. Comparison betweaen Sudiects Biaming Another Party and No Slame Subjects

Varizble U value for comparisan

“Educalion 2280
Age 2450
LoC 14.80
PTA 2850
Hours hospitalized 25.90
Time since injury 28,50
Note. °p < 0.05

4.2.11. Comparison between Recently [rjured and Mafingering Greups

Variabl U value for comparison
Education 28.00

Age 30.50

Note. *p < 0.05

4,2,12. Comparison between Intermediate Injured and Malinqering Groups
Variable U value fer compasison
Education §2.50

Age 52.50

Note. *p < 0.05
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4.2.13. Comparison between Long Tean Injured and Malingering Groups

Variable U value Yor cemparnson
Education 21.50
Age iy
Note. *p < 8.05 T

1%



1.2, Fipdings

What fecllicows i1s a summary and discussion ¢f the findings

obtained.

1.2.1. Comparison of the: Main Groups (16
Injursd, 16 Malingerers, 1S

Noninjured).
1. Noncontinuous Daca

The noninjured group was found not to differ from the
injured or malingering groups in terms of region or gender
{(see Table 3.1.). The injured group did, however, differ
frem the malingering group in terms of region of origin.
The injured group had significantlyv more Gauteng residents
and significantly fewer Mpumalanga residents than the

malingering group (see Table 1.).

Thus, where differences are found between the malingering
and injured groups, and where these variables are also
found to have an association with region, it is not
possible to state unequivocally that the differences are
associated with injury status, rather than merely being an
effect of region. This will be dealt with further in the

analysis of the assessment results.
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2. Continucus Cata

For both education and age, groups were fcund to have
comparabie variance. Analyses of variance revealed no
differences between the three groups in terms of these two

variables {see Table 4.1.).

1.2.2. Subgroup Comparisons

1. Demographic Comparison of the Recently
Injured Group, the Intermediate Group,

and the Long Term Injured Group.

The 4 recently injured subjects, the ¢ intermediate injured
subjects, and the 4 long term injured subjects were
compared (see Table 2.2. for comparisons of noncontinuous
variables, and Table 4.2.1. for comparisons of continuous
variables). The only differences between the groups was in
terms of time since injury. This was to be expected. All
three groups were distinct. Otherwise, the groups werz
demographically comparable in terms of the information

available.

2. Demographic Comparison of the Recently

Injured Group and the Noninjured Group.

The 4 recently injured subjects and the 15 noninjured

subjects were compared {see Table 3.2. for comparisons of
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noncontinuous variables, and Table 4.2.2. for comparisons
of continuous variables). No demographiz differences were
found. The groups were therefore comparable in terms of the

demographic data available.

3. Damographic Compariscn of the
Intermediate Injured Group and th2

Noninjured Group.

The € intermediate injured subjects and the 15 noninjured
subjects were compared (see Table 3.2. for comparisons of
noncontinuous variables, and Table 4.2.3. for comparisons
of continucus variables). No damographic differences were
found. The groups were therefore comparable in terms ¢f tha

demcgraphic data available.

4. Demographic Comparison of the Long Term

Injured Group and the Noninjured Group.

The 4 long term injured subjects and the 15 noninjured

subjects were compared (se= Table 3.2. For comparisons of
noncontinuous variables, and Table 4.2.4. for comparisons
of continuous variables). Regional differences were found.
The long term group was predominantly from Gauteng, while

the noninjured group was predominantly from Mpumalanga (see

Table 2).
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This introduces potential uncertainty in comparing the
groups. Where differences are found, and where these
differences also have an association with regicn, it cannot
be said whether the -differences are associated with injury
status or regional! differences. This is discussed further

below,

S. Demographic Comparison of the Fanale
Injured Group and the Male Injured

Group,

The 4 female injured subjects and the 12 male injured
subjects were compared {see Table 3.2. for conparisons of
noncontinuous variables, and Table 4.2.5. for comparisons
of continuous variables). No demographic differences were
found. The groups were therefore comparable in terms of the

demographic data available,

e. Demographic Comparison of the Male
Neoninjured Group and the Female

Noninjured Group.

The 9 male and the 6 female noninjured subjects were
compared (see Table 3.2. for comparisons of noncontinuous
variables, and Table 4.2.6. for comparisons of continuous
variables). Regional differences and age differences were
found. The male noninjured group was predowminantly from

Mpumalanga, while the female noninjured group was
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predominantly from Gauteng (see Table 2j. The female group
had a higher mean and median age than the male group (see

Table 2).

Thus, where group differences are found, and where these
differences are also found to have an association with
region or age, these differences may be related
respectively to the regional or age differences between the
groups, rather than the differences in gender. This is

discussed further below.

7. Demographic Comparison of the Gauteng
Noninjured Group and the Mpumalanga

Noninjured Group.

The demographic characteristics of the 5 Gauteng noninjured
subjects were compared to those of the 10 Mpumalanga
noninjured subjects (see Table 3.2. for comparisons of
noncontinuous variables, and Table 4.2.7. for comparisons
of continuous variaples). Gencer and age differences were
founa. The Gauteng group consisted predominantly of
females, while the Mpumalanga group consisted predominantly
of males (see Table 2}. In addition, the Gauteng group had
a higher mean and median age :han the Mpumalanga group

{see Table 2).

Thus, where group differences are found, and where these

differences are also found to * ve an association with

122



gender or age, these differences may be related
respectively to the gender cor age differences between the
groups, rather than to the differences in region. This is

discussed further below.

8. Demographic Compariscn of the Gauteng
Injured Group and the Mpumalanga

Injured Group,

There were 10 injured subjects from Gauteng and 6 injured
subjects from Mpumalanga (see Table 3.2. for comparisons of
noncontinuous variables, and Table 4.2.8. for comparisons
of continuous variables). Demographic comparisons found
differences in hours of hospitalisation following injury.
The Gauteng group had longer mean and median
hospitalisation periods than the Mpumalanga group {see
Table 2)}. At the same time, it is important Lo note the
small range of hours of hospitalisation (0 tc 48 hours}.
Prolonged hospitalisation, such as for accompanying

orthopaedic injuries, was screened out.

Thus, where group differences are found, and where these
differences ars also found to have an association with
hours of hnspitalisation, these differences may be related
respectively to the difference in hours of hospitalisation
between the groups, rather than to the differences in

region. This is discussed further below.
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9. Demographic Comparison of the Sports
Injured Group and the Violently Injured

Group.

The 4 sports injury subjects and the 4 violently injured
subjects were compared {see Table 3.2. for comparisons of
aoncontinuous variables, and Table 4.2.9. for comparisons
of continuous variables}. Differences were found in terms
of feelings of persona’ culpability versus blame. None of
the sports injured group believed that another party was to
blame for the injury. By contrast, 3 of the 4 wviolently
injured subjects believed that another party was to blame

{see Table 2).

Thus, where group differences are found, and where these
differences are also found to have an association with
blame, these differences may ke related the blame status
difference between the groups, rather than to the
differences in circumstances of injury. This is discussed

farther below.

10. Demographic Comparison ¢f the No Blame

Group and the Blame Group.

Six subjects blamed another party, while 10 did not (see
Table 3.2. for comparisons of noncontinuous variables, and
Table 4.2.10. for comparisons of continuous variables}!. No

demographic differences were found. The groups were
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therefore comparable in terms of the demographic data

available.

11. Demographic Comparison of the Recently
Injured Groug and the Malingering

Group.

The 4 recently injured subjects and the 16 mallngering
subjects were compared {see Table 3.2. for comparisons of
norcontinuous variables, and Table 4.2.11. for comparisons
of continuous variables). No demographic differences were
found. The groups were therefore comparable in terms of the

demographic data available.

12. Demographic Comparison of the
Intermediate Injured Group and the

Malingering Group.

The 8 recently injured subjects and the 16 malingering
subjects were comparsd (see Table 3.2. for comparisons of
noncontinuous variables, and Table 4.2.12. for comparisons
of continuous variables). No demographic differences were
found. The groups were therefore comparable in terms of the

demographic data available.
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13. Dpemographic Compariscn of the Long Term.
Injured Group and the Malingering

Group.

The 4 long term injured subjects and thée 16 malingering
subjects were compared ({see Table 3.2. for comparisons of
aoncontinuous variables, and Table 4.2.13. for compariscns
of continuous wvariables). Regional differences were found,
with the long term injured subiects all coming from
Gauteng, and the malingering subjects mainly coming from

umalanga (see Table 1 and Table 2}.

Thus, where group differences are found, and where these
differences are also found to have an association with
region, these differences may be related the regional
difference between the groups, rather than to the
differences chronicity of injury. This is discussed further

below.

2, Comparison of Assessment Results

2.1. Procedure

Groups were then compared in terms of assessment scores.

All scores are of a continuous nature, and the steps

invelved in analyzing the resulis are described below.
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2.1.1. Descriptive Statistics

The datasef is set out in Appendix 5. Descriptive
statistics for the scores of the 3 main groups (total
injured, malingering, and noninjured) are provided in Table
5, while descriptive statistics for the scores of the

subgroups are provided in Table 6.

As can be seen from the definition of the variables lisled
pi<gviously, there are several measures for which pre~ and
post-injury values were obtained. In order to simplify the
statistical analysis, noninjured subjects {for whom only
one measure of these values was obtained) were given the
game values for pre- and post-injury scores. Those scores
which indicate the difference between pre- and post-injury
functioning are therefore by definition equal to zero.
Comparisons invelving these difference scores are therefore

meaningless, and were not performed.
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Table 5,

Test Results: Descriptive Statistics for Main Grouns (Tatal Injured, Malingering, and Noninjured
5,1, Total Injured Group

Tast Variable Mean Median SO Madmum Mnimum
PCL oLt (pre-injury total symptoms) 1138 1650 5.97 23.00 3,00
PCL2 {post-injury total symptoms) 15.25 1450 7.95 26.00 3.00
PCLDIFF {ditference in tolal symptoms) 3.88 206C 4.01 13.00 0.00
PCLPGS?  {pre-injury typical FSC) 469 450 294 10.00 0.00
PCLPCSZz  (postinjury typical PCS) 719 6.50 4.40 14.00 0.00
PCLPCD%  (difference in typical PCS) 250 100 273 8.00 0,00
PCSC PCSCITOT  {pre-injury total symploms} 51.31 §3.00 14.6¢ 75.00 30.00
PCSCIFRQ  (pre-injury symptom frequency) 16.56 16,00 4.75 24.00 10.00
PCSC1INT  (pre-injury symptom intensity) 16.25 1550 4.53 25.00 10.00
PCSCIDUR  (pre<njury symptom duration) 18.5C 1900 594 29.00 10.00
PCSC2YOT  (postinjury total symptoms) 72.38 67.00 23.82 126.00 44.00
PSCS2FRQ  (post-irjury symptam frequency} 2328 200 832 44.00 14.00
PCSC2INT  {post-injury symptom ntensity) 23.38 2050 8.51 41.00 14.00
PCSC2DUR  (post-injury symptom duration) 25.75 2250 8,31 $2.08 18.00
TOTDIFF {difference in total symptoms) 21.06 1,50 27.06 81.00 Q.60
FRQDIFF (differance in symptom frequency) 6.6 . 300 928 29,00 0.00 .
INTDIFF (difference in symptom intensity) 7.13 250 9.88 31.00 0.00
DURDIFF {difference in sytmptotn duration) 725 400 843 2500 000
HEADACH! (pre-injury headaches} 575 500 3.02 11.00 3.00
DIZZINE1 (pre-injury dizziness) 4.06 3oc 189 8.00 3.00
IRRITAB1 (pre-injury inritability) 5.50 450 283 10.00 3,00
MEMGRY?  (pre-injury memory problems) 4.25 300 219 10.00 3.00
CONCENT1  (pre-injury concentration problems) 463 300 233 10.00 3.00
FATIGUES  (pre-injury fatigue) 531 3,00 300 11.00 3,00
VISIONT {pre-injury vision problems} 4,69 3.00 2.8t 13.00 3.00
NOISINY {pre-injury noise intolerance) 5.88 6.00 270 11.00 3,00
JUDGEMET (pre-injury judgement probleims) 5.69 6.00 221 9.00 3.00
ANXIETY1  (pre-njury anxety) 556 6.00 253 10.00 3.00
HEADACHZ  (post-njury headaches) 8,31 9.00 375 14.00 3400
DIZZINE2 (pestinjury dizziness) 631 800 3.3 14.00 3.00
IRRITAB2  (post-injury fmitability) 8.50 7.06 333 14,00 3.00
MEMORY2  (postinjusy smemory problems) 8.81 450 451 15,00 300
CONCENT2  {post-injury concentraiion problems) 649 7.00 3.5% 15.00 3.00
FATIGUEZ  {postinjury fatigue) 825 850 342 13,00 3,00
VISION2 {pest-injury vision probfems} 6.56 500 437 1500 3,00
NOCISINZ (post-injury nolse intolerance) 819 750 3.1¢ 14.00 300
JUDGEMEZ {post-injury jJudgement problems} 7.50 7.060 320 15.00 3.00
ANXIETY2  (post-injury andety) 725 7.00 3.15 13.00 .00
HEADADIF  {dlfference in headache incidence) 2,56 0.5 3N 11.00 0,00
DIiZZIDIF (clference in dizziness incidence) 225 000 3.38 11.00 o.0n
IRRITOIF (ditference in initability) 1.00 000 225 7.00 -1.00
MEMDIF (diffecence in memory problems) 256 000 418 11,00 0.00
CONCDIF (cfitferenca In concentration probtems) 2.06 0.00 355 1200 0.00
FATIGDIF (difference in fatigue) 294 0.00 4.09 10.60 0.00
VISIODIF (difference in vision problems} 1.88 0.00 535 12.60 -10.00
NOISEDIF  (difference In noise intolerance) 231 0.00 381 11.00 0.00
JUDGOIFF  (difference in Judgement preblems) 1.81 0.00 347 9.00 -4.00
ANXDIFE (ditference in anxety) 1.69 9.00 3.00 900 0.60
BVRT BYCORR_C (copy task coract) 8.50 200 188 10,00 300
BVERR_C  (copy task erors) 150 1.00 1.86 7.00 0.00
OMIS_C (copy task omissions) 0.19 0.00 0,54 2490 0.00




5.1. Total Injured Group - gojttinged

Test Variabla Mean Median SD  Madémum Minimum
DISTOR_C  {copy task distorions) 0.13 0.00 040 1.60 0.00
PERSEV_C {copy task perseverations} 0.00 .00 0.0 .00 0.0
ROTAT_C  {nopy task rotations) 0.06 000 028 1.00 0.00
MISPLA_C  {copy task misplacements) 0.94 0.00 177 7.00 0.00
SZE_C (copy task size emors) 0.06 000 025 1.00 0.0
LEFT_C (copy task left-sided errors) 050 0.00 1.03 3.00 0.00
RIGHT_C {topy task sight-slded errors) 0.94 050 t29 4.00 0.00
BVCORR D (recall task correct) 556 500 256 10.00 200
BVERR D  ({recall task errors) 663 650 4.01 13.00 0.00
OMIS_D {recall task omissions} 0.31 000 048 1.00 0.00
DISTOR_D  (recail task distortions} 206 260 153 5.00 0.00
PERSEV D (recall task perseverations) 125 100 1,34 4,00 .00
ROTAT_D (recall task rotations} 138 1.00 120 3.00 .00
MISPLA_D  (recall task misptacements) 1.38 100 1.54 5.00 0.00
SIZE D {recali task size errors) 0.19 000 054 2,00 200
LEFT_D (recall task left-sided emvars) 219 200 1383 6.00 0.00
RIGHT_B (recall task right-sided eors) 375 300 315 12,00 0.00
PASAT PASAT1 {tial 1} 12,94 1250 445 23.00 700
PASATZ {frial 2) 1284 1250 445 23.00 750
PASAT3 (trial 3) 19.88 1050 4.87 20.00 4.00
FASAT4 {trial 4) 313 aos 258 1200 4.90
PASATTOT  ({total scare) 44.88 4450 15.97 75.00 2890
STROOP STRQOP{  {hia) 1: speed) 6425 §7.50 21.93 137.00 45,00
STROOPZ  (fria) 2: speed) 94.63 88.00 21,32 148.00 87.00
STROOP3  (trial 3: speed} 148.63 143,00 37.93 24000 100,00
STROOP4  (frial 4: speed) 151.81 14500 29.65 245.00 161.00
suUBT32 (speed difference: triafs 3 and 2} §4.00 $4.00 2070 82.00 15.00
SUBT42 (speed difference: tiais 4 and 2} 57.19 55.00 25.16 167.00 22.00
STRIACC  (triaf 9: accuracy) 98.81 100.00 1.87 160.00 94.00
STR2ACC  {irfal 2: accuracy) 96,68 97.00 376 100.00 85.09
STR3IACC  (irial 3: accuracy) 9644 56,00 280 100,00 90.00
STR4AACC (trfal 4. accwracy) 86,18 9750 392 100.00 85.00
REY 1S4TEM  FIFTEEN (total correct) 13.5¢ 1450 1.93 15.00 9.00
RDS ROSFORW  {tafal score forward) 5.38 500 089 7.00 4,00
ROSBACK  {total score backwards) 363 400 0.81 5.00 200
RODSTOT {ovetat tatal) 9.0¢ 900 1.10 11.00 7.00
RUSDIFF (forward minus backward score) 1.75 200 1.29 5.00 0.06




5.2, Malinglering Group

Test Varjable Mean Median  SD Maxdmum Misimum
PCL L {pre-injury totsl symptoms) 363 300 242 900 1.00
PCL2 (pastinjury total symptams} 2688 2750 685 23500 16,00
FCLDIFF (difference in totat sympioms) 2325 2350 651 33.00 5.00
PCLPCSt  (pre-injury typicel PSC) 0.88 1.00 089 2.00 0.00
PCLPCS2  {postdnjury typical F S8) 12.81 1400 295  17.00 8.00
PCLPCDIF  (difference in typicul PCS) 11.94 1300 3.08 {700 7.00
PCSC PCSCITOT  (pre-injury total symptoms) 4133 4100 9144 5300 30.00
PCSCIFRQ  (pre-injury symptem frequency) 13.56 13.00 261 1960 10.00
PCSCHINT  (pre-injury symptom intensity) 13.38 1300 344 2000 10.00
PCSCIDUR  {pre-injury symptatm duration} 1438 1450 440 23.00 10.00
PCSC2TOT  (postdnjury total symptorms) 101.00 10550 1663 126,00 62.00
PSCS2FRQ  {postinjury symptom frequency) 34.94 3800 635 45,00 20.09
PCSCZINT  (postdnjury symptom intensity) 34.44 3500 899  48.00 19.00
PCSC2DUR  (post-infury symptom duration) 3163 3300 613 3860 19.00
TOTDIFF  (difference intotat symptoms) 59.69 64,00 1208 7500 32.00
FRQDIFF  (diference in symptom, frequency) 21.38 2150 539 2500 10.00
INTDIFF . (diifference ¥ symiptom intensity) 2106 2150 572 25.00 900
BURDIFF (difference in sympiom duration) 17.28 1850 4,99 23.60 850
HEADACH!  (pre-injury headaches) 4.69 3.00 239 5.00 3.00
DIZZINET {pre-injiny dizziness) 388 300 145 7.00 300
IRRITAB1 (pre-injury kritability} 413 300 A 8.0c 3.00
MEMORY1  (pre-injury memory problems) 400 300 216 11.00 3.00
CONCENT1  {pre-injury concentsation problems) 356 3.00 126 7.00 3.00
FATIGUE1  {pre-injury fatigue} 4.56 400 .7 7.00 3.00
VISIONY {pra-mjury vision problems) 319 300 076 6.00 3.00
NOISING {pre-injury noise infolerance) 4,88 3.00 253 10.00 3.00
JUDGEMEL ({pra-injury iudgement problems} 438 300 .71 7.00 300
ANXIETYY  (pra-injury anxdety) 425 3.00 205 10.00 3.00
HEADACHZ (postinjiry hieadaches) 11.38 1200 238 15.00 6.00
DIZZINE2 {post-injury dizziness) 913 900 238 13.00 3.00
SRRITAB2 (pest-injury Imitabiiity) 9,58 1000 327 1560 3.0
MEMORY2  (post-injury memory problems) 988 10.00 348 15.00 300
CONCENTZ (post-njury concentration problems) 8.19 10.00 281 13.00 300
FATIGUE2  (post-njury fatigue) 10.44 10,00 290 14,90 3.00
VISION2 {post-irjury vision problems) 859 950 348 1400 3.0
NOISINZ {post-injucy noise intolerancs) 11.63 1200 320 1500 300
JUDGEME2 {postnjusry judgement problems) 10.60 12.00 381 15,00 3.00
ANXIETY2  {postnjury andety) 11.38 1200 307 1500 300
HEADADIF  {difference in headache incidence) 6.69 200 212 11.00 3.00
DIZZIDIF {difference in dizziness intidence) 525 500 195 9.60 0.00
IRRITDIF {difference in kritability) 544 6.00 3.24 12,00 0.00
MEMDIF (ditference in mentory problems) 5838 850 357 1200 0.00
CONCDIF  {diffarence in concentration problems) 5.63 840 278 9,00 0.00
FATIGDIE  (difference in fatigue} 5.88 600 245 11.00 0,00
VISIODIF {differencs in viskon problems) 5.50 6,00 337 11.00 0.00
NOISEDIF  (difference in noise intolerance} 6.75 700 3.89 f2.00 3.00
JUDGDIFF  ({difference in judgement problems) 563 6.00 348 10.00 0.00
. 'ROIFF (difference in arvdety} 713 800 278 10.00 0.0
BVRT BVCORR_C  (copy task comedt) 5.31 500 3.5% 10.00 1.0
EVERF i {copy task errors) 5.94 6.00 5.69 46.00 0.00
OMI © {copy task omissions) 075 0.00 1.98 8.00 0.00
D'ST R & (copytask distortions) 3.50 250 320 1000 0.00
T REN_C  (copy task perseverations) 0.06 0.00 025 1.00 0.00

snn



5.2. Matogering Group - continued

Test Variable Mean Median SD Maxdimum Minimum
ROTAT_C  (copytask rotafions) 1.69 1.00 22t 9,00 0.00
MISPLA_C  (copy task misplacements) 0.91 050 tat © 4,00 a.00
SIZE_C (copy task size emors) 0.19 000 o054 2.00 0.00
LEF.C {copy task left-sided emers) 238 2900 216 6.00 0.00
RIGHT.C  {copy task right-sided emors) 325 350 298 8.00 0.00
BVYCORR D (recall task comr=ct} 3.1¢ 300 259 8.00 0.00
BVERR_ O (recalltask emoss) 13.00 13.00 844 200 3,00
oMis_ D {recall task omissions) 150 000 283 $.00 6.60
DISTOR_D  {recail task distortions} 8.06 €50 359 13.00 1.00
PERSEV D {recall task perseverations) 069 1.00 075 3.00 0.00
ROTAT_D {recall task rotations} 278 300 241 8,00 000
MISPLA D (recall task misplacements) 1.8 .00 187 7.00 0,00
SIZE D {recall tack size ermors) 0.19 0.00 040 1.00 0.00
LEFT_D {recal task left-sided emors) 8.00 600 420 18.0¢ 1.00
RIGHT_D {recall task right-sided errors) 68.06 550 334 11.00 0.00
PASAT PASAT1 {trial 1) 1150 1200 555 21.00 2400
PASATZ {rial 2) 7.94 700 478 18.00 0,00
PASAT3 (trial 3) 6.68 700 3.48 12,00 2.00
PASAT4 (trial 4) 4563 400 344 .00 0,00
PASATTOT (totel score) 3084 29.50 74,67 58.0% 12.00
STROOP STROOPT (trial 1: speed) 104,88 76.00 6953 264.00 45.00
STROOP2  (trial 2: ~veed) 121.44 10650 4940 23200 £3.00
STROOP3  {tial 3: epeed) 160.75 158,00 5292 283.00 75.00
STROOP4  (hial 4: speed) 165.38 156,00 6033 30000 84.00
SUBTI2 (speed difference; triafs 3 and 2} 39.91 3550 3288 10000 «17.00
suaT42 (spead difference: frials 4 and 2) 4394 5050 54.98 158.00 -50.00
STRIACC {trial 1: aceuracy) 88.08 97.50 15.15 100,00 59 00
STR2ACC  (trial 2: accuracy) 8325 90.60 20.75 99,00 24.00
STR3ACC {trial 3; accuracy) 79.27 91.00 26.78 100.00 12.00
STR4ACC  (trial 4: accuracy) 8223 90.00 $9.14 100,00 28,00
REY 154TEM  FIFTEEN (totat coredt) 8.00 7.50 392 15.00 0.00
RDS RDSFORW  (tota} score forward) 300 a0 286! 6.00 0.00
RDSBACK  (lotal score backwards) 269 3.00 101 4.00 0.00
RDSTOT {overall total) 569 550 036 10.00 0.00
ROSDIEF  (forward minus backward score) 0.31 100 209 3.00 -3.00




5.3, Total injuted Gra

Test Variable Mean Median SD Maxmum Minimum
PCL PCLI {pre-knjury total symptoms) 12,07 1200 €33 2300 200
PCL2 {post-mjury total symptoras) 12907 12,00 633 2800 200
PCLDIFF {difference in totat symptoms) 0.00 400 0.00 0.00 0,00
POLPCS1  {pre-injury typical PSU) 6 800 331 1300 200
PCLPCS2  {post-injury typical PCY) . 800 331 1300 200
PCLPCDIF  (ditference in typical PCS) Quu 0400 0400 6.00 0.00
PCSC PCSCITOT  {pre-injury fotaf symptomns, 65.53 §0.00 15.95 102.00 47.00
PCSCIFRA  (pre-njusy symplam frequency) 19.53 1800 4.5 32060 1440
PCSCHNT  {prednjury symptom intensity) 21.80 2100 565 3000 13,00
PCSCIOUR  (pre-Injury symptoin duration) 2420 2200 6.76 41.20 16.00
PCSC2TOT  (postinjusy total symploms) 65.53 £€0.0C 1595 102.0¢ 47,00
PSC®2FRQ  (postinjury symptom fraquency) 19.53 1900 496 3200 1400
PCSG2INT  {postnjuxy symptom intensity) 21.80 2100 565 3000 1300
PCSC2DUR  (post-injury symplom duration) 2420 2200 676 ALG0 1600
TOTOIFF  {difference in total symptems) 0.00 0.00 0.00 080 000
FRQDIFF (difference In symplom frequency) 0.00 200 0.00 0.00 0.00
INTDIFF (difference In symptom Intensily) 0.00 000 0.00 8.00 0.090
DURDIFF  (difference in symptom duration} 0,00 0400 000 0.00 0.00
HEADACH1  {pre-injury headaches) 7167 800 3.24 13.00 3.00
DIZZINE1  (prednjury dizziness) 473 300 263 4000 390
IRRITABT  {pre-injury imitability) 4,87 300 297 11.00 3.00
MEMORY1  (pre-njury memory problems) 827 700 279 1200 3.00
CONCENT1  (pre-infury cocentration problams) 533 300 284 1200 300
FATIGUEY  (pre-injury (atigue) 7.83 300 3.17 13.00 3.00
VISIONY (pre-injury vision problems) 520 300 382 1300 3,00
NOISINY {pre-injury nolss intolerance} 893 2.00 359 14.00 3.00
JUDGEMEY  {pre-injury judgement problems) 5.80 800 2.54 9.00 3.00
ANXIETY1  (pre-injury amdely) 8.80 900 2.68 1300 3,00
HEADACHZ2 (pestinjury headaches}) 767 800 324 13.00 3.00
DIZZINE2 {post-injury dizziness) 473 300 283 10.00 3.00
IRRITAB2  {post-injury imitabifity) 487 300 287 11.00 3.00
MEMORY2  (post-injury memary problems) 627 700 27 1200  3.00
CONCENT2  ({postjury cencenbrstion problems}) 5,33 390 2% 12.00 3.00
EATIGUE2  (post-injury fatigue) 793 800 347 13.00 3.00
VISION2 {postinjiey vision peoblems) 520 300 3.82 13.00 3.0
NOISINZ {postinjusy noise intoleranice) 8.93 8 359 14.00 3.00
JUDGEME?R  (postinjury judgerment problems) 5.80 600 2.54 3.00 3.00
ANXIETY2  (postinjury amdety) 8.80 9.00 268 13.00 3.00
HEADADIF  (difference in headache incidence) 0.00 000 0.00 0.00 0.00
DIZZIDIF {differance In dizziness incidence) 0.6¢ 0.00 000 0.00 0.00
IRRITDIF {dilferance in Irritability) 0.00 0409 D00 0.00 0.00
MEMDIF {difference in memory problems) 0.60 000 0.00 0.00 0.00
CONCDIF  (difference In concentration problems) 0.00 0.00 0.00 0.00 0.00
FATIGDIF  (difference in faligue) 0.00 0.00 0.06 0.0 0.00
VISIODIF (difference in vision problems) 0,00 0.00 800 0.00 0.60
NOISEDIF  (ditference in nolse mtalerance) 0,09 000 000 0,00 0.00
JUDGDIFF  (difference In judgement problems) 0.00 .00 0.0 0,00 0.00
ANXDIFF {difference in anxety) 0.00 000 000 0.00 0.00
BVRY BVCORR_C (copy task comect) 720 800 270 10.00 0.00
BVERR_C  (copy lask emors) 320 200 332 12.00 0.00
oMIS C {copy task omissions) 0.80 000 204 8.00 0.00
DISTOR_C  (copy task distortions) 0.60 .00 1.2 4,00 0.00
PERSEV_C {copy t. .k perseverations) 0.00 000 0.0 000 0.0
ROTAT.C  (copy task rotations} 0.33 000 0.72 2.00 .00




5.2. Total Noninjured Geoup - continugd

Test Variable Mean Median SO Maxmum Mininum
MISPLA_C  (copy task misplacements) 1,40 100 182 - 600 0.00

SIZE S {copy task size errors) 0.07 000 026 1.00 0.00

LEFT_C (copy taek left sided errors) 093 0.00 128 4,00 0.0¢

RIGHT_C {copy task right-sided errars) 1.83 200 202 7.00 0.00

BVCORR_D  ({recall task corract} 5.40 506 259 1000 1.0¢

BVERR_D  (recall task emars) 833 800 422 16.00 o.0¢

OMIS_D {recail task omissions} 073 0.00 2.8 9.00 0.00

DISTOR D {recall task distortions) 213 1.80 258 8,00 0.00

PERSEV_D (recall fask perseverations) 100 100 1.41 5.00 000

ROTAT D (recall task rotations) 193 160 143 3.00 0.00

MISPLA_D  (recall task misplacements) 127 100 187 6,00 0.00

SIZED {recall task size errors) 0.00 000 000 0.00 0.00

LEFT. D {recall task Ief-sided errors) 2.33 200 196 7.00 0.00

RIGHT_D {recall task right-sided errors) 347 300 233 8.00 0.00

FASAT PASATI {triat 1) 1727 1800 571 2500 5.00
PABAT2 {trial 2) 13.87 1400 453 2200 7.00

PASATS {trial ) 11,00 1900 458 2100 5.00

PASAT4 {triat 4) 920 900 356 2100 6.00

PASATTOT  (totel score) 51.33 50.00 16.41  £9.00 32.00

STROOP STROOP1  {trial 1: speed) 5200 5300 515 6100 42.0¢
STROOP2  (trial 2: speed) 83.00 8400 940 9500 66.00

STROOP3  {irlal 3: spead) 131.73 135,00 19.42 16900 97.00

STROOP4 {ral 4 speed) 136.93 425,00 25,07 197.00 112,00

SUBT32 (spead difference: friale 3 and 2) 48.73 4900 1415 7400 21.00

SUPT42 (speed difference: trials 4 and 2} §3.93 4500 2586 113.00 28,00

STRIACC  {trial 1: accuracy) 99.00 16000 185 10000 93.60

STRZACC  (trial 2: accuracy) 97.33 98.00 277 10000 80,00

STRIACC (triat 3; accuracy) 96.07 98.00 4.04 100.00 AT.00

STRAAGC (irial 4; accuracy} 96.40 97.00 196 100.00 93.00

REY (5-ITEM FIFTEEN (total cosact) 13.00 1300 1.1 15.00 10.00
RDS RDSFORW  (total score forward) 540 500 0.83 7.00 4.00
RDSBACK  {total score batkwards) 4,00 490 1.00 6.00 3.00

RD.LTOT {overall total) 9.40 9400 135 1200 8.00

RDSDIFF (farward minus hackward score} 1.40 1.00 1.24 3.00 0,00




Table 6.
lts: Descri istics for 0U|

6.1, Descrintive Stalistics for Infured Subaroups
6.1.1. Measures of Centyal Tondency for Grouns defined by Time Since Injyry

Recently Injured (n = 4) Intermediate Inj {n = 8) Long Term Injuredt (n = 4)

Teast Variable Mean Median Mean Median Mean Median
PCL PCL1 10.00 11.50 12.25 10.50 11.00 1150
PCL2 13.00 16.00 16,13 13.50 19.75 15.50
PCLOIFF 300 250 3.88 2,00 4,75 450
PCLPCS1 4.5 5,00 5.00 4.50 4,00 4.50
PCLPCS2 825 7.50 7.00 5.50 8.50 9.00
PCLPCDIF 1.60 1.00 2.00 1.00 450 450
PCSC PCSCITOT §9.50 63.00 49.75 §3.00 4625 46.5¢
PCSCIFRQ 19.00 2050 1563 15,00 1G.00 15.50
PCSTIINT 18,60 19.50 16,38 15.50 13,75 14.00
PCSCIDUR 200 23,00 17.7% 2000 16.50 17.00
PCSC2TOT 64.75 67,00 7228 66.00 8025 7500
PSCS2FRQ 20.75 22.00 2250 250 27725 25,50
PCSC2INT 19.25 20,00 2463 250 25.00 23.60
PCSC20UR 24.75 24.00 2543 2250 28,00 2650
TOTDIFF §.26 3.50 22.50 800 34,00 22.90
FRQDIFF 175 1.00 6.88 250 1,25 6.50
INTDIFF 0.75 0.50 825 3400 1125 8.G0
DURDIFF 2.78 1.50 7.38 250 11.50 8.00
HEADACH1 5.00 5.00 5.63 3.00 6.75 7.50
DIZZINEL 5.00 4.50 375 3.00 375 3.00
IRRITAB1 6.50 6.50 525 3.00 5.00 5.00
MEMORY1 475 4.50 4,25 3.00 3.75 360
CONCENT1 .50 8.50 450 300 3,00 3.00
FATIGUE® 725 a.00 450 3.00 5,00 4.5¢
ViSION1 6.25 7.00 3.50 3.00 5,50 300
NOISIN1 525 6.00 6.88 7.00 4,50 3.0
JUBGEME1 6.50 6.50 §.75 6.50 475 450
ANXIETY1 6.50 6.50 3.75 5.00 428 3.00
HEADACH2 5.50 5.00 8,26 10.50 925 8.50
DIZZINE2 6.00 8.50 8.00 500 728 6.00
IRRITAB2 6.50 6.50 875 5,00 8,00 750
MEMORY?2 4.75 4.50 7.38 6.50 775 6.5
CONCENT2 6.50 6.90 588 §.00 8.50 8.00
FATVIGDUE2 8.00 8.00 8.00 9,00 9.00 8,50
VISION2 7.00 100 863 5.00 6.00 3.00
NDISINZ 8,75 6.0 8.75 9.0C 8.50 8.50
JUDGEME2 7.00 7.50 6.09 7.00 9.25 7.50
ANXIETYZ2 6.7% 7.00 .75 3.50 6.75 §.50
~HEADADIF 0.50 0.00 363 0.50 2.50 3.00
DIZZIDIF 1.00 0.00 225 0.50 3.50 1.50
IRRITDIF 0.00 0.00 0.50 0,00 3.00 250
MEMDIF 0.00 ¢.00 3143 0,00 4,00 3.50
CONCDIF 0.00 0.00 1.38 0,00 5.50 5.00
FATIGDIR 0.75 0.00 3.50 0.00 4.00 3,50
VISIODIF 0.78 000 313 0.00 0.50 0.00
NOISEDIF 1.50 150 1.88 0.00 400 250
JUDGDIFF .50 0.00 1.43 0.00 4,50 4,00

ANXDIFF 0.25 - 0.00 200 0,00 2,50 2.50




6.1.1. Time Sipnce |njury - continued

Recently Injured (n = 4)

Intermediate Inj (n = 8)

Long Term Injured (n = 4)

Tast Variable Mean Medran Maan Median Mean Madian
BVRT BVCCRR_C 725 8.00 8.75 9.00 828 10.00
BVERR_C R75 2,00 128 1.00 9,75 0,00
OMIS_C 0.50 0.00 0.13 0.00 .00 0,00
DISTOR_C 0.25 0,00 013 0.00 025 0.00
PERSEV_C 000 0.00 0.90 0.00 0.00 0,00
ROTAT_C 0.00 0.00 0.00 0.00 0.25 0.00
MISPLA_C 2.00 0.50 0.88 1.60 0.00 .00
SIZE C 0.00 6.00 0.00 0.00 025 .00
LEFT_C 0.75 0.00 0.25 0.00 0.75 0.00
RIGHT_C 2.00 200 a.88 1.00 0.00 4.00
BVCORR_D 5.50 4,50 5.00 §.00 8.75 650
BVERR_D 7.25 8,00 7.00 7.50 525 4.50
oMIS_D 0.25 8.00 0.38 0.00 0.26 0.900
DISTOR_D 225 2,00 163 1.50 275 2.50
PERSEV_D 150 1.00 163 1.50 0.26 0.00
ROTAT D 1.76 2.00 1.26 1.50 125 1.00
MISPLA_D 125 0.00 2.00 200 0.25 0.00
SIZE D 8,25 0.00 .40 0.00 0.50 0.00
LEFT_D 1.25 0.50 225 2,00 3.00 2.50
RIGHT_D 6.00 6.00 363 3.50 1.76 1.50
PASAT PASATI 14,25 14,00 11.28 9.50 15.00 15.00
PASAT2 1425 $4.00 £1.25 550 15.00 i5.00
PASAT3 12.75 13.00 9.88 8.50 11,00 10.50
PASAT4 7.75 8.00 7.88 650 9.00 9.00
PASATTOT 49.00 4750 40.25 33.60 50.09 48.00
STROOP STROOP 58.00 5.0 68.50 56.00 81.00 61.50
STROOP2 86.75 86.50 103.88 94,00 84.00 84.00
STROGP3 141,75 141.00 157.13 148,00 138,50 140.50
STROCP4 136,00 141,00 168.25 169.50 134,75 133,50
SUBT3Z 55.00 54,00 53.25 52,00 £4.50 54.00
SUBT42 4925 §4.90 64,38 62,00 50.75 49.50
STRIACC 99.25 £9.50 98,25 99,50 899.50 400.00
STR2ACC 98.50 88,50 95,00 98.00 99,00 99.50
STR3IACC 86.76 96,50 96,50 98,00 95,00 95,00
STRAACC 86,75 96.50 95.25 97.50 9750 98.00
REY 15- FIFTEEN 14,50 15.00 13.38 13.50 1275 13.50
EDEgI RDSFORW 575 5.50 528 5,00 525 5,50
ROSBACK 3.75 350 363 4,00 350 3,50
RDSTOT 9.50 950 888 9.00 875 9,00
RDSDIFF 200 2.50 1.63 1.50 1.75 2.00




£.1,2, Measures of Central Tendency for Groups defined by Circumstances of njury

Sports injury {n = 4) Violent injury {n = 4)

Test Variable Mean  Median Mean Median
PCL PCL1 B.5Q 8.50 16.50 18.50
PGL2 975 9,00 20.50 21.00
PCLDIFF 125 1.50 400 3.00
PCLPCS1 3.25 2.00 7.75 9.50
PCLPCS2 375 3,50 10.00 10.5Q
PCLPCDIF 0.50 0.50 225 20
PCSC PCSLITOT 51.25 53.00 §5,50 $9.00
PCSCIFRQ 16.60 15.00 48,00 19.00
PCSC1INT 16.25 15.50 1875 20.00
PCSCIDUR 19.00 20.00 18,75 20.00
PCSC2TOT £5.25 55,50 76.25 74.00
PSCS2FRQ 17,28 16.00 22.75 24.50
PCSC2INT 17.75 17.50 26.00 26.00
PCSC2DUR 20.25 21.00 26.50 2350
TOTRIFF 4,00 250 2075 18.50
FRADIFF 125 1.00 5.7% 4,00
INTDIFF 1.50 0.50 7.25 5,00
DURDIFF 1.25 1.00 7.75 6.00
HEADACH1 6.50 6.00 475 3.00
DIZZINEA 3.75 3.00 4.50 4,50
SRRITAB1 5.75 5.00 5.50 4,50
MEMORY1 3.00 3.00 6.50 6.50
CONCENT 400 3.06 572 600
FATIGLIEY 4,00 3,00 575 4.50
VISION® 3.00 3.00 5.00 5.00
NOISIN1 825 7.60 625 6.00
JUDGEME1 6,25 7.00 6,00 6.00
ANXIETY1 8.75 7.50 5,50 4.50
HEADACH2 825 9,50 7.5¢ 7.00
DIZZINE2 4.75 3,00 6.75 650
[RRITAB2 5.75 5,00 8,50 7.00
MEMORY2 3.00 3.00 1025 16,00
CONGENT2 4.00 3.00 7.00 7.00
FATIGUEZ 4.00 2.00 10.50 11,50
VISIONZ 4.25 3.00 7.00 760
NOISINZ 825 7.50 7.50 8.00
JUDGEME2 8.25 7.00 6.00 6.00
ANXIETYZ 6.75 7.50 725 3.00
HEADADIF 1.75 0.00 2.75 0.50
DIZZIDIF 1,00 D.0c 2.25 050
{RRITDIF 0.00 0.00 1.0 0.00
MEMDIF 0.00 6.00 375 2.00
CONCDIF .00 8.00 125 [1R41]
- FATIGDIF .00 0.00 475 4.50
VISIODI 125 ©.00 2,00 000
NOISECIF 0.00 0.00 1.25 0.00
JUDGDIFF 0.00 0.60 0.00 0.00
ANXDIFF 0.00 0,00 1.75 0,00




6.1.2. Circumstances of Injury - continued

Sports ajuy {n = 4)

Violent injusy {n = 4)

Test Varable Mean  Median Mean Median
BVRT BVCORR_C 925 9.5¢ 875 9,00
BVERR _C 0.75 0.50 125 1.00
OMIS_C 0.00 0.00 028 0.00
DISTOR_C .00 0.00 0.00 000
PERSEV_C 0.60 0,00 0.0 0.00
ROTAT_C 0.00 0,00 0.00 0.00
MISPLA_C 075 0.50 0.75 0.50
S5IZE_C .00 2.00 0.00 0.00
LEFT_C 025 0.00 0.25 0.00
RIGHT_C 0.50 0.50 1.00 0.50
BVCORR_P 6.26 5.50 400 3.00
BVERR D 5.50 6.00 8.25 9.50
OMIS_D 0.00 0.00 .75 1,00
DISTOR_D 1.30 1.50 250 2.50
PERSEV_D 1.00 0.51 2,00 2.00
ROTAT_D 125 1,60 1.50 150
MISPLA_D 175 2,00 125 1,00
SIZE_D 0.00 ngo 0.25 0.00
LEFT_D 1.75 2,00 3.00 3.00
RIGHT_D 3.00 250 4.25 4.50
PASAT PASATH 13.50 11.50 11,00 10.56
PASATZ 13.50 11.50 11.00 10.50
PASAT2 12,50 13.00 10,00 9,50
PASAT4 850 8.50 175 7.50
BASATTOT 48,00 44,50 39.75 368.50
STROOP STROOP1 54,00 54.00 61.756 55,50
STROOP2 92,50 89.50 100,50 92.00
BTROCOP3 13875  137.00 150.50 142,00
STROOP4 14750  143.00 £73.50 166.00
sUBT32 46.25 47.50 50.00 50.00
SUBT42 55.00 53,50 73.00 81,50
STRTACC 9875  100.00 98.25 99.00
STR2ACC 97.00 97.50 84,00 95.50
STR3ACC 97,50 97.50 95.75 96,50
STR4ACC 53.00 94,00 97.50 97.50
REY 18-ITEM FIFTEEN 14,00 1400 11.59 13.50
RDS RDSFORW 525 5.00 500 5.00
ROSBACK 375 4.00 325 .00
RDSTQT 9.00 9.00 8.25 an
ROSDIFF 1.50 0.50 1.7% 200




6.1.3. Measures of Centrat Tendency for Groups defined by Gerder

Mate Injured (n = 12)

Female injtred (n = 4)

Test Varniabfe Mean  Median Mean Median
PCL PGCLY 10.08 10.00 16.25 16,00
pPCL2 12,33 11.50 22.50 25.00
PCLDIFF . 275 2.00 7.25 8.00
PCLPCST 442 4,00 5.50 5.00
PCLPCE2 5.83 5.50 11.25 13,00
PCLPCDIF 1.42 1.0 575 6,00
PCSC PCSCI1TOT 5225 53.00 48,50 52.50
PCSC1FRQ 16,75 16.00 16.00 16,00
PCSC1INT 16,58 15.50 1525 15.00
PCSCIDUR 18,92 19.60 17.26 13.00
PCSC2TOT 64,17 98.50 97.00 94.00
PSCS2FRA 20.58 20.50 31.25 28.00
PCSC2INT 20.50 19.00 3200 30.50
PCSC2DUR 23.08 21,50 33.75 345,50
TOTDIFF 1192 6,00 48.50 41.50
FRQODIFF . 383 2,00 15.25 12.00
INTDIFF 392 1.00 16.75 14,50
DURDIFF 417 250 16.50 15.50
HEADACHt 525 3.00 7.25 300
DIZZINE1 3.92 3.00 4.50 4.50
IRRITAB1 542 450 575 5.00
MEMORY? 417 3.00 4.50 450
CONCENT1 4.92 3.0¢ 3.75 3.00
FATIGUE1 6,08 6.00 3.00 3400
VISION1 4.42 300 5.50 300
NOISINI 6.08 600 525 4.50
JUDGEMET 6,00 6.50 4.75 450
ANXIETY1 6.00 6.50 425 3.00
HEADACH2 7.25 7.50 11,50 1290
DIZZINEZ 525 450 8.50 9.00
IRRITAB2 £.50 450 9.50 8.50
MEMORY2 §.00 3.00 1225 1200
CONCENT2 592 6.50 9.00 9.00
FATIGUEZ2 717 7.00 11.50 12.00
VISION2 6.08 500 8.00 7.00
NOISIN2 7.75 7.00 9.50 10.50
JUDGEME2 742 7.50 7.75 8.50
ANXIETY2 6.83 7.00 850 2.00
HEADADIF 2.00 0.00 425 300
DIZZIDF §.33 0.00 5.00 450
IRRITDIF 0.08 0.00 3.7% 4.50
MEMDIF 0,83 .00 7.7% 8.0
CONCDIF 1,00 .00 525 4,50
FATIGDIF 1.08 4.00 8.50 9.00
VISIODIF 1.67 6.00 250 4.00
NOISEDIF 1.67 0.00 425 3.00
JUDGDIFF 1.42 0.00 3.00 200
ANXDIFF 0.83 0.00 425 5.00




6.1.3. Gender - ¢ontinued

Male injured {n = 12) Female ipjured (n = 4)
Test Variable Mezan  Median Mean Medlan
BVRT BVCORR_C 833 5,00 300 9,50
BVERR_C 167 1.00 1,00 0.50
OMIS_C 0.47. 0.00 025 0.00
DISTOR_C 025 ¢.00 0.00 .00
PERSEV_C 0.00 4.00 0.00 0.00
ROTAT_C 0.08 0.00 0.00 0.00
MISPLA_C 1.08 0.50 4.50 0.00
SiZE C 0.08 0.00 0.08 0.00
LEFT._C 0.58 0.0¢ 825 0.00
RIGHT_C 1.00 1.00 0.75 0.00
BVCORR P 5.83 5.00 4.7% 4,00
BVERR_D 6.58 6.00 6,75 7.00
OMIS_D 0.17 4.00 ¢.75 100
DISTOR_D 192 2.00 250 2.50
PERSEV_D 1.08 1.00 175 200
ROTAT_D 1.58 150 0.75 0350
MISPLA D 1.50 1.00 1.00 0.50
SIZE_P 0.25 0.00 0.00 0.00
LEFT_D 1.92 1.50 3,00 3.00
RIGHT_O 4,08 3.00 275 250
PASAT PASATI 13.00 1200 12,75 13.50
PASATZ 13.00 12.00 12.75 13.50
PASAT3 10.50 9.00 12.00 12,50
PASAT4 7.83 7.00 9,00 10.00
PASATTOT 4433 41.00 46.50 4950
STROOP STROOP1 65.83 58,50 59.50 53,50
STROOPZ 96,42 91,00 §9.25 76,00
STROOP3 15233 146400 137.50 118.00
STROOP4 148,92 14500 160.50 148.00
SUBT32 55.92 55,00 48.25 46.50
SUBT42 52.50 §5.00 7125 74.50
STR1ACC 98.83 99.50 86.76 100.00
STR2ACC 97.83 98,00 94.00 95.50
STR3IACC 26.58 96.00 96,00 97.00
8TR4ACC 95,82 97.00 97.00 98.00
REY 15-[TEM FIFTEEN 13.75 14.50 1275 13.60
RDS RDSFORW 533 5.00 5.50 5.50
RDSBACK 3.58 a.50 3.7% 4.00
ROSTOT 8.92 9.00 825 9.50
ROSDIFF 1.75 200 1.76 2.00




6.4, al Te for Groups defined by R
Gauteng injurad {n = 10) Mpumalanga inj { = 6)
Test Variable Mean  Median Mean Median
PcL pCLt 12.50 1250 9.5¢ 10,00
PcL2 16.50 19.50 13,17 13.50
PCLDIFF 4.00 260 387 250
PCLPCS1 5.1 5.00 400 3.00
PCLPCS2 8.20 9.00 5.50 5.50
PCLPCDIF 3,10 100 1.50 1.00
PCSC PCSCITOT 51.80 5250 50.50 53.00
PCSCiFRQ 1660 18.00 16.50 17.00
PCSCHINT 1650 16.00 1583 15.50
PCSCIDUR 18.70 19.00 18.17 19.00
PCSCZTOT 78.10 74.50 62.83 58,50
PSCS2FRAQ 24,80 2350 20867 21.00
PCSC2INT 2550 2400 19.83 19.50
PCSC2DUR 27.80 27.00 233 21.00
TOTDIFF 26.30 12.50 1233 8.00
FRQDIFF 8.20 3.50 417 2,50
INTDIFF .00 3,50 4,00 1.00
DURDIFF .10 5.80 417 250
HEADACH1 €40 7.00 467 3.00
DIZZINE 3.60 3.00 4.82 4.80
1RRITABY 560 5.00 5.33 4,50
MEMORYt 460 3,00 3.67 320
CONCENT% 490 3.00 T 417 3.00
FATIGUEA 530 3.00 533 4,50
VISIONT 4.80 3.00 4.50 3.00
NOISINA 6,30 4.50 683 6.50
JUBGEMET 6.00 6.50 547 5.00
ANXIETY1 530 4.50 6.00 6.50
HEADACH2 860 8.50 7.83 S.00
DIZZINE2 6.00 6.00 £.63 7.00
IRRITAB2 B.70 7.00 847 &.50
MEMORY2 760 8,00 550 3.00
CONCENT2 8.20 8.5¢ 417 3.00
FATIGUE2 9.00 8.50 7.00 6,50
VISION2 7.00 5.00 5,83 5.00
NOISIN2 8.70 8.50 7.33 7.50
JUDGEME2 830 7.50 617 6.50
ANXIETY2 8.00 7.50 6,00 6.50
HEADADIF 220 050 3.7 1.00
DIZZIDIF 240 0.50 200 0.00
IRRITDIF 110 0.00 0.83 040
MEMDIF 3.00 0,00 1.83 0.00
CONCDIF 330 2.00 0,00 0.00
FATIGDIF 3.70 2.00 1.67 0400
VISIODIE 220 0.00 133 0.00
NOISEDIF 340 2.00 0.50 0.00
JUDGRIFF 230 100 1.00 0.00
ANXDIEF 2.70 0.50 0.00 0,00




6.1.4. Reglon - continued

Gauteng injured {n = 10) Mpumalanga inj {n = 6)
Test Variable Mean Median Mean Median
BVRT BVCORR_C 8.10 850 8,17 9.50
BVERR_C 1.0 1.50 0.83 0.50
OMIS_C 0.10 0.00 033 0,00
DISTOR_C 0.20 0.00 017 4.00
PERSEV_C 0,00 0.00 0.00 0.00
ROTAT_C 0.56 0.00 0.00 0.00
MISPLA_C 1440 1.00 017 0.00
SIZE_C 0.10 0.00 4.00 0.00
LEFT C 0.70 0.00 A7 0.96
RIGHT_C 1.10 1.00 0.67 0.00
BVCORR D 5.40 5.00 5.83 500
BVERR_P 7.00 5,50 6.00 7.50
oMis_D 0.30 0.00 0.33 0.00
DISTOR_D 240 2.50 150 100
PERSEV_D 1.20 1.0 123 1.00
ROTAT_D 1.4¢ 1490 1.33 1.90
MISPLA_D 140 1.00 1.33 150
SIZE D 0.20 0.00 7 0.00
LEFT_D 250 2.00 167 200
RIGHT D 3.80 2,50 387 3.50
PASAT PASAT1 13.20 13.00 12.50 10.50
PASAT2 13.20 13.00 1250 10.50
PASAT3 11,30 11.50 1017 aso
PASAT4 850 9.00 7.33 6.50
PASATTOT 46.20 47.50 42.50 35.60
STRLOP STROOP? 66.30 58,50 50.83 55.00
STROOP2 91.60 £6.00 89.67 81.00
STROOP3 14340 13400 157.83 159.5¢
STROCP4 14370 13650 165.33 151.50
SUBT32 51.50 §1.00 5847 62.00
SUBT42 5210 49.50 65.67 60.50
STRIACC 98.90 100.00 98.67 59.50
STRZACC 97.90 88.60 95,17 96.50
STR3ACC 87.10 $6.00 9533 95.50
STR4ACC 97.50 98.00 94,00 96,50
REY 15-ITEM FIFTEEN 13.50 15.00 13.50 13.00
RDS RDSFORW 530 5.00 550 500
ROSBACK 3.80 4.00 333 3,00
ROSTOT 8.10 950 8.83 8.00

ROSDIFF 1.50 2.00 217 2.00




8.1.4. of Centval Tenden: Gro fine Blai ra arty, or Lack of Blame

Blame another ( = 6} No blame (n = 10)
Test Vayiable Mean  Madian Mean Mediar
PCL PCL% 12,33 1380 10.80 10.00
PCL2 18.33 21.00 13.40 11,60
PCLDIFF 8.00 550 260 200
PCILPCSY 5.17 5.00 440 400
PCLPCS2 833 10.50 €50 650
PCLPCDIF 317 2.00 2.10 1.00
PCSC PCSCATOT 48,17 48.00 5320 53.00
PCSCHFRQ 16.50 1650 16.60 16.00
PCSCHUNT 1523 14.00 16.80 15.30
PCSCIDUR 16.33 16.00 19.80 20,00
PCSC2TOT 7533 74,00 70,60 §9.00
PCSC2FRG 2533 24,50 2200 20,50
PTSC2INT 25.67 26.00 22,00 18.50
PCSC2DUR 2433 23.50 28,60 2250
TOTDIFF 2717 1954 1740 1150
FRQOIFF 883 5,50 540 3.00
INTOIFF 1033 7.00 520 200
PURDIFF 8,00 6.50 6,80 4400
HEADACH1 .0 3.00 5.80 7.00
DIZZINET 4,00 3.00 4,10 3.00
IRRITABt 4.7 3.00 830 7.00
MEMORY1 433 3.00 390 .06
CONCENT1 433 2.00 " 4,80 3.00
FATIGUEY 483 3.00 580 4.50
VISION 6.00 5.00 3.90 3.00
NOISEINT 5.67 4.50 6.00 8.00
JUDGEME1 847 450 €.00 650
ANXIETY1 517 4.50 5.80 700
HEADACH?2 8.17 8.0 840 9.00
DIZZINE2 6.83 6.50 6.00 450
IRRITAB2 647 4.50 6.70 7.00
MEMORYZ2 9,50 48,00 5.20 300
CONCENT2 §.00 6.50 7.10 7.00
FATIGUE2 10.00 1150 7.20 7.50
VISION2Z 8.33 5,00 6.70 5.00
NOISIN2 8.00 8.00 8.30 7.50
JUDGEME2 667 850 800 150
ANXIETY2 767 750 7.00 7.00
HEADADIF 447 200 1.62 0.50
DiZZDIF 2483 200 1.90 0.00
IRRITDIF 240 0.00 0.40 6.00
MEMOIF 457 350 1.30 0.00
CONCOIF 167 0.00 230 0.00
FATIGOF . 5.17 6.00 1.80 0.00
VISIODIF 033 0.00 2.80 Q.00
NOISEDIF 233 0.50 230 V.00
JUDGDIFF 150 0.00 200 0.00

ANXDIFF 250 0.50 1.20 0.00




6.1.4. Blame - confinued

Blame another {n = 6) Na blame {n = 10)
Test Variable Mean  Median Mean Median
BVRT BVRCOR _C 9.17 9.00 81c 8.50
BVRERR_C 0.83 1.00 1,90 1.50
OMIS_C 0.00 0.00 6.3 oec
BISTOR_C 037 0.00 620 0.00
PERSEV_C 0.00 0,00 0.00 020
ROTAT C 0.00 0.00 0.10 0.00
MiSPL N 0.50 0.5¢ 120 0.00
SIZE_ .00 0.00 010 0.00
LEFT_C 0.17 0.00 0.70 0.00
RIGHT_C 0.50 0.50 1.20 0.5C
BVRCOR D 5400 4,00 5.90 5.00
BVRERR_D 6.83 6.5¢ 8,50 6§50
OMIS_D 0.50 0.50 020 0.00
DISTOR D 1.83 150 2,20 250
PERSEV D 133 1.00 1.28 0.50
ROTAT_D 1.50 1.50 130 1.00
MISPLA D 133 0.50 140 1.00
8IZE.D 0.17 0,00 D20 0.00
LEFT_D 183 1.50 240 200
RIGHT_D 417 450 3.50 250
PASAT PASAT1 12.50 12.00 1320 12.50
PASAT2 1250 12.00 13.20 12.50
PASAT3 1133 11.00 1060 10.50
PASAT4 817 8.00 81490 8.00
PASATTOT 4450 42.00 4510 44.50
STROOP STROGP1 75,17 £8.50 57.70 %6.00
STROOP2 103.83 92.08 89.10 86.50
STROOP3 15867  $4200 4260 145.00
STROOP4 162.33 14500 145.50 147,50
SUBT32 5483 50.00 53.50 55.00
SUBT42 58.50 57.50 5640 53.50
STRIACC 9767 98.50 99.50 106.00
STR2ACC 96.33 98.50 9720 97.00
STR3ACC 96.50 26.50 96.40 95.50
STR4ACC 97.50 97.50 95.40 97.00
REY 15-[TEM FIFTEEN 1317 13.50 13.70 15.00
RDS RDSFORW 533 5,00 5.40 5.00
RDSBAGK 367 3.5¢ 3.60 400
RDSTOT 9.00 9.00 9.00 9.00
RDSDIFF 167 2.00 1.80 1.50




8.2, Descriphee Stalis

$.2.1. Measures of * entral Tenden:

jsiics for Noninfured Subgroups

for Groups defined by Région

Gauteng non (n=3)

Mpumalanga non (n = 18)

Test Variable Mean  Median Mean Median
PCL PCL1 2,80 10,00 1320 12.00
PCL2 230 10.00 13.20 12.0¢
PCLOIFF 0.00 0.00 0.00 0.00
PCLPCS1 5.00 6.00 §70 8.00
PCLPCS2 5.00 6.00 .70 6.00
PCLPCDIF g.00 0.0¢ 0.00 0.00
pCsc PCSCI1TOT .80 60,00 66.40 60.00
PCSCIFRQ 17.00 16.00 20.8¢ 19.50
PCSCANT 2240 22.00 21.50 18.50
PCSCIDUR 24.40 22.00 2411 2280
PCSC2TOT 63.60 £0.00 66.40 60.00
PCSC2FRQ 17.00 16.00 20.80 18.50
PCSCR2INT 2240 2200 21,50 18.50
PCSC2DUR 24.4¢ 2200 2410 22,00
TOTDIFF 0.00 0.00 0.08 0.00
FRQDIFF 0.ca 0.00 .00 0.00
iNTDIFF 080 0,00 0.00 000
DURDIFF 0.00 0.00 0.00 0.00
HEADACH1 7.80 8.00 780 8.50
DIZZINE 4.80 3.00 4.70 3.00
IRRITAB? 460 3,00 5,00 3.00
MEMQRYY 3.60 3.00 7.60 7.50
CONGENT1 6.40 7.00 4,80 3,00
FATIGUE? 6.80 7.00 8,50 9,00
VISION1 6.6C .00 450 3,00
NOIS ZIN1 8.00 1080 5490 9,00
JUDGEME? 5560 6.00 5.90 6,50
ANXIETYY 9.60 10.00 BA4D 9.00
HEADACH2 .0 8.00 7.60 8.50
DIZZINEZ 4.8y 3.00 470 3.00
IRRITAB2 4,60 3.00 5.00 3.00
MEMORY2 3.60 3.00 7.60 7.50
CONCENT2 B8.40 7.00 4,80 3.00
FATIGUE2 6.80 7.00 8,50 900
VISION2 6.60 3.00 4.50 3.00
NOISINZ 8.00 10.00 940 9.00
JUDGEME2 560 6.00 5.90 6.50
ANXIETY2 960 10.00 840 .00
HEADADIF 0.00 0.00 0.00 0.00
DI2ZDIF 0.00 0.00 0.00 0.00
IRRITDIF (VX ¢]e] 6.0 0.00 0.00
MEMDIF 0.60 o.0o 0.00 0.00
CONCDIF 0.00 0.00 0.00 0.00
FATIGDIF 8.00 040 a.00 4.00
VISIODIF 0.50 0.00 0.00 0.00
NOISEDIF 0,06 0,00 0.00 0.00
JUDRGDIFF 0,00 0.00 0.00 0.00
ANXDIFF 0.80 0.00 0.00 0.00




6.2.1 Reglon - continyed

Gauteng non (n = 5) Mpumalanga non {n = 10}

Test Variable Mean  Median Mean Medfan
BVRT BVRCOR C 760 8.00 7.00 8,00
BVRERR T 240 2.00 3.60 2,00

OMIS_C 0.40 0.00 1.00 0,00

DISTOR_C 0.60 1.00 060 Q.00

PERSEV_C 0.00 000 000 0.00

ROTAT_C 0.00 0.00 050 0.0

MISPLA C 1.40 0.00 1.40 1.00

SEZE & 0.00 2.00 0.10 0.00

LEFT_C 0.80 0.00 1.00 0.50

RIGHT_G 100 100 2.40 290

BVYRCOR_D 4,80 500 5.70 6.00

BVRERR_D 6.80 7.00 6.0 500

OMiS_D 0.06 0.00 1.10 0.00

DISTOR_D 230 200 1.80 1,00

PERSEV_D 0.20 0.00 140 100

ROTAT_D 1.4 1.00 1.00 1400

. MISPLA_D 20 2,00 6.70 0.50

SIRE D . 0.00 0,06 0.00

LEFT_D 24 2.00 2.30 2.0

RIGHT_O 34. 3400 360 340

PASAT PASATY 18.20 22,00 16.80 17.50
PASATZ 15.80 17.0v 12.90 13,60

PASAT3 1452 16.00 9,20 8.50

FASATY 10.60 9,00 8.50 9,00

PASATTOT §9.20 $5.00 4740 4830

STROOP STROOP1 53,80 54,00 51.10 4950
STROCP2 77.680 76.00 85.60 84,50

STROOP3 124,40 125.00 13540 137.50

STROCP4 140,00 132.00 13540 124,00

SUBT32 46.60 49.0¢ 49.80 52,00

SUBT42 82.20 4700 49.90 44,50

STR1ACC 97,60 98.00 99.70 100,00

STR2ACC 96.40 97.00 97,80 96,00

STRIACC 96.60 99.00 95.80 97,00

STR4ACC 97.00 97.00 96.10 86.00

REY 154TEM FIFTEEN 1280 13.00 13.20 13.00
RDS RDSFORW 6.00 6.00 510 5.00
RDSBACK 3.60 300 4.20 4.00

RDSTOT 8.60 200 9,30 9.00

RDSDIFF 2,40 3.00 0.90 0.50




6.2.1, Measures of Centrat Tendency for Groups defined by Gender

Male acninjured (n = 9)

Femate noninjured {n = &)

Test Variable Mean  Median Mean Median
PCL PCL? 12.88 12.00 10.83 11.00
PCL2 12.88 12.0) 10.83 11.00
PCLDIFF 0.00 0.00 0.00 0.00
PCLPCS1 6.78 8,00 S.47 6.02
PCLPCS2 8.78 6.0¢ 517 6.00
PCLPCDIF Q.00 0.00 o.ne 0.0¢
PCSC PCSCITOT 6311 59,00 69,47 7200
PCSCIFRQ 19.44 17.00 19.67 20.00
PCSCAINT 20.11 17.00 2433 26.00
PCSCIDUR 23.56 22,00 2517 2450
PCSC2TOT 63,11 59,00 68.17 72.00
PCSC2FRQ 18.44 17.00 19.67 20,00
PCSC2ZINT 2011 17.00 2433 26.00
PESC2DUR 23,56 22,00 2517 24.50
TOTOIFF Q.00 Q.00 0.00 0.00
FRQDIFF . 0.00 0.00 0.00 0.60
INTDIFF 0.00 0.00 0.00 0.00
DURDIFF 0.00 600 0.00 0.0c
HEADACH1 7.44 8.00 8.00 8,50
DIZZINE1 4.44 3.00 517 500
IRRITAB1 478 3.00 5,00 3,00
MEMORY1 6,67 7.00 567 4,50
CONCENT1 511 3.00 567 7.00
FATIGUE1 7.56 .00 8,50 7.50
VISION1 407 3.00 6.00 .00
NOISEINt 922 9.00 8.50 9.50
JUDGEME1 5.22 3.00 6.67 7.00
ANXIETY1 8.00 9,00 10.00 10.00
HEADACH2 7.44 8.00 8.00 850
DIZZINE2 444 3.00 517 500
IRRITAB2 478 3.00 5.00 2.00
MEMORY2 867 7.00 5.67 4.50
CONCENT2 541 3.00 5,67 7.00
FATIGUE2 7.56 9.0 8.50 7.50
VISION2 467 3.00 6.00 3.60
NOISIN2 922 2.00 8.50 3,50
JUDGEME2 522 3,00 6.67 7.00
ANXIETY2 8.00 8.00 10.0¢ 10.00
HEADADIF 0.00 0.0C 0.00 0,00
DIZZDIF Q.00 0.00 0.00 Q.00
IRRITDIF Q.00 0,00 0.0 a.00
MEMDIF 0.00 0.00 0.00 $.00
CONCDIF Q.06 0.00 0.00 2.00
FATIGDIF 0.00 0,00 0.00 0.00
VISIODIF 0.00 0,00 .00 0,00
NOISEOIF 0.00 .00 0.00 o.00
JUDGDIFF 0,00 4.00 000 0.00
0.00 Q.00

ANXDIFF 0.08 000




6.2.1. Gender - confirued

Male noninjured (n = 9) Female noninjured {n = 6)
Test Variable Mean  Median Mean Medjan
BVRT BVYRCOR_C 7.78 800 6.33 7.00
BVRERR _C 2.67 200 4,00 3.00
oMIS_C 0.33 0.00 1.50 0.00
DISTOR C 0.33 0.60 1.00 0.50
PERSEV_C 0.00 0.00 .00 0.00
ROTAT_C 056 9,00 0,00 0.00
MISPLA_C 133 1.00 1.50 1.00
8iZE_C a1t 0.00 .00 0.00
LEFT_C 067 0,00 133 0.50
RIGHT_C 1.89 1.00 2.00 2.00
BVRCOR_D 578 500 4.83 6,00
BVRERR_D 8.56 8.00 6.00 6.50
oMIs_D 0.22 0.00 1.50 0.00
DISTOR_D 244 1,00 167 1.5¢
PERSEV D 144 1.00 0.33 0,08
ROTAT_D 1.22 1,00 1.00 1.00
MISPLA D 119 1.00 1.50 0.50
SiZE D «J0 0.00 0,00 0.00
LEFT_D 244 2,06 247 2.00
RIGHT_D 344 300 3.50 3.00
PASAT PABATY 16.44 17.00 13,50 21.00
PASAT2 1278 13.00 15,50 17.00
PASAT3 8,89 8.00 1447 14.00
PASATS 833 9,00 10.50 8.00
PASATTOT 4844 A47.00 58.67 6250
STROOP STROCP1 5267 52.00 51,00 83.50
STROOP2 8567 85.00 79,00 768.5¢
STROOP3 133.89 137.00 128.50 130.50
STROOP4 13844 126.00 134,67 121.50
susTaz2 48.22 48.00 49.50 56.00
SUBT42 52,78 45,00 §5.87 46,00
STR{ACC 99,56 100,00 538,17 99.00
STR2ACC 98,00 99.00 96.33 97.5¢
STR3ACC 56,67 98,00 95147 97.00
STRIACC 96.56 97.00 96.17 96.00
REY 154TEM FIFTEEN 13,00 13.00 13.00 13.00
RDS RDSFORW 522 5480 567 6,00
RDSBACK 411 4.00 3.83 350
RDSTOT 9,33 9.00 9.50 9,00
RDSDIFF 1.19 1.0 1.83 250




2.1.2. Comparison of the Test Results of the
Main Groups {Injured, Malingering, and

Noninjured}

The Levene test of homogeneity of variances was performed
on all the test scores, except the Stroop Accuracy scores.
The latter scores were omitted because the scoring method
employed eliminated several scores {this method is
described above). These scores were therefore examined

nonparametrically (see below).

Comparisons of homogeneity of variances that invelved all 3
groups are listed in Tahle 7.1. Those scores that were not
relevant to the noninjured group (that is, the difference
scores) were compared for only the malingering and injured

groups. These are listed in Table 7.2..

In both tables, those scores for which wvariances were
significantly Qdifferent are highlighted. These variables
were omitted from further parametric analysis and later

analyzed nonparametrically (see below).
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TABLE 7.
Test Results: Comparisons between Main Group (Total Iniured, Malingering, and Noninjured)

7.1, Test for Homogeneity of Vasiance in Comparisons of ali three Main Groups: {.evene Test

Test Variable df Effect MS Effect F Value
PCL PCL1 2.00 31.74 260
PCL2 200 28.06 3.54
PCLPCS1 280 12.44 *3.98
PCLPCS2 2.00 10.47 244
PCSC PCSC1TOT 2,00 157.86 *3.36
PCSCIFRQ 2.00 19.54 *3.56
PCSCINT 2,00 22.03 *4.09
PCSC1DUR 200 15.78 1.55
PCSC2TOT 2,00 2143 1.68
PSCS82FRQ 200 19.96 1.01
PCSC2INT 2.00 1740 0,96
PCSC2DUR 200 2229 1.39
HEADACH1 2200 1,75 0.99
DIZZINE1 200 5.16 *6.64
IRRITAB1 200 6.07 “4.29
MEMORY1 2.00 228 1.16
CONGENT 200 10.27 *8,25
FATIGUE 2.00 488 2.28
VISION1 2.00 33.76 {547
NO{SINT 2.00 1.28 [E3
JUDGEME1 200 1,86 222
ANXIETY? 200 1.81 0.87
HEADACH2 200 5.83 1.79
DIZZINE2 2.00 374 142
IRRITAB2 2.00 061 047
MEMORY2 200 1249 *3.74
CONCENT2 2.00 2.65 0.91
FATIGUE2 2.00 241 058
VISIONZ 2.00 2.02 049
NOISINZ 2.00 028 0.07
JUDGEME2 2.00 2738 077
ANXIETYR 2.00 1.75 0.45
BVRT BVCORR_C 2,00 13.54 ‘6.54
BVERR C 2,00 57.55 “18.26
CMIS_C 2.00 274 140
DISTOR_C 200 2518 *23.38
PERSEV_C 2.00 8.07 *4.44
RQTAT_C 2.00 6.82 *6.53
MISPLA_C 2,00 4.69 132
SIZE C 2,00 0.23 242
LEFT_C 2.00 508 *10.40
RIGHT_C 200 $2.72 “8.43
BVYCORR D 2.00 0.00 0.00
BVERR_D 2.00 2645 =389
OMIS_D 200 8.36 *3.51
DISTOR_D 200 1213 *5.20
PERSEV_D 2.00 1.01 187
ROTAT_D 2900 31 *347
MISPLA_D 206 . .18 0.18
SIZE_ D 240 .51 *6.1a
LEFT_D 2,00 12.26 *3.45

RIGHT_D 2.00 2.67 0.95




Test Variable of Effect MS Effect F Vahie
PASAT PASAT1 240 658 0.75
PASATZ 200 025 .03
PASAT3 2.00 11,23 226
PASAT4 2.00 1.68 0.44
PASATTOT 2.00 267 0.04
STROOP STROOP1 290 12385.36 *21.65
STROGP2 2,00 400559 *10.32
STROOP3 200 2696.04 *5.00
STROOP4 200 2590.18 “3.54
SUBT32 209 887.92 “4.18
SUBT42 290 3103.44 “5.58
REY 18-ITEM FIFTEEN 200 19.47 *7.30
RDS RDSFORW 200 12,87 120.58
RDSBACK 2,00 007 0.23
RDSTOT 200 19.96 *2042
ROSDIFF 2.00 318 *4.8%

Mete. *p < .05



7.2, Test for Homogeneity of Variance in Comparisons of Tatal Injured and Malingesing Groups Only: Levene Test

Test Variable df Effect MS Effect F Value
PCL PCLDIFF 1.00 25.83 2,77
FCLPCDIF 1.0¢ 0.86 0.38
PCsC TOTDIFF 1.00 1473.10 157
FRQDIFF 1.00 63.63 275
INTDIFF 1.0 83.69 3.90
DURDIFF 1.00 56.45 3.76
HEADADIF 1.00 1250 3.53
DIzzZDiF 1.00 15.82 5.51
IRRITOIF 1.00 7.27 2.55
MEMDIF 1.00 441 0.94
CONCOIF 1.00 3.05 0.94
FATIGDIF 1.00 25.38 *8.50
VISIODIF 1.00 1041 1.25
NOISEDIF 1.60 1.22 0.26
JUDGDIFF 1,00 .05 e.0t
ANXDIFF 1.00 071 024

Note, "p < .05



Those sceres for which comparable variances were displayed,
were then compared by analysis of variance. Table 7.3.
contains comparisons involving all 3 groups, while Table

7.4. contains comparisons involving only 2 groups.
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7.3, Analysis of Vagance f ( e M roups

Test Variable df Effect MS Effect  Valve
PCL PCL 26 346.74 *12.90
POLZ - 200 953.80 “18.97
PCLPCS2 200 20291 *16.53
PCSC PCSCIDUR 2.00 375.75 “41.62
PCSCTOT 2,00 5562.66 *5,08
PSCS2FRQ 2,00 1013.12 2242
PCSC2INT 2.00 747.38 *14,52
PCSC2DUR 2,00 240.89 .72
HEADACH{ 2.00 35.11 417
MEMORY1 200 2367 423
FATIGUET 200 48.08 "5.60
NOISIN 200 6866 7.8
SUDGEME1 200 .91 2.10
ANXIETY1 240 84.31 *$4.30
HEADACH2 200 6172 $.43
DIZZINER 240 77.45 975
IRRITAB2 2,00 88.65 %87
CONGENT2 2.00 59.63 *6.28
PATIGUEZ2 2,00 29.30 2.9
VISION2 2.00 48,08 *3.14
NOSINZ 2.00 52.10 470
JUDGEME2 2.00 89.44 *6.50
ANXIETY2 2,00 £8.40 7.80
BVRT oMIS_C 2.00 1.83 068
MISPLA,_C 2.00 147 0.55
SRZE C 2.00 0.98 0.58

BVCORR_D¥ 2,00 27.93 *4.20




7.3, Anaiysis of Variance for Comparizons of all thyee Main Groups - continued

Test Variable df Effect MS Effect F Value
~PERSEV_D 2.00 127 0.87
MISPLA_D 2.00 1.31 0
RIGHT_D 2.00 31.97 *3.59
PASAT PASATY 2.00 138,38 *5,00
PASAT2 2.00 160.05 *7.59
PASAT3 2.00 87.0" 477
PASAT4 2.00 8975 8.3
PASATTOT 2,00 1697.63 724
RDS RDSBACK 2,00 7.5 “8.02

Note. "p < .08



arigsons of Malin

and Total ajured

Test Vastable df ERect MS Effect FVakie
PGL PCLDFFF 1.00 300313 *102.75
PCLPCDIF 1.00 712.83 “83.84
PCSC FRQDIFF 1.00 1725.78 *30.54
INTDIFF 1.00 554,03 2352
DURDIFF 100 400.00 *$6.83
HEADADIF 1.00 13643 414,93
DIZZD{F 1.00 72.00 047
IRRITDIF 100 157.83 *20.20
MEMDIF 100 8778 567
CONCDIF 1.00 101.53 *8.99
WVISIODIF 4.00 10543 *525
MNOISEDIF 1.0¢ 187.53 *11.18
JUDGDIFF 1.00 116.28 *2.63
ANXDIFE 1.00 23653 *28.24

Note. *p < .05



For those scores that differed significant’ heffe post-
hoc comparison of means were performad. These are listed in
Table 7.5.2.. The entries in the "Significant Differences"

column were derived by inspection of group means, as lisﬁed

in Table 7.5,.1..
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7.8, Comparison gf Meang

7.5.1, Summary Table of Means: Main Graups Only

Test \fariablo . Injused Malingering  Neninjured
pCs PCL1 {pre-injury tota) symptoms}) 11.38 333 12.07
PCL2 {post-injury tolal symptoms) 1525 26,88 12,07
FCLOIFF {difference in total symptoms) 3.48 2325 0.00
PCLPCSY (pre-mjury typisal PSC) 469 0.58 6.13
PCLPCS2 (post-ijury fypleal #CS) 749 12.81 6.13
PCLRPCDIF (difference bn lypica) PCS) 250 11.94 0.00
PCSC  PCSCITOT  {pre-Injury fotal symptoms) 51.39 41,31 65.53
PCSCIFRG  (pro-injury symplom frequency} 16,56 1356 1853
PCSCAINT (pre-injury symptom intensity) 16.25 13,38 21.80
PCSCIDUR  (pre-Injusy symptom duration) 18.50 1438 24,20
PCSC2TOT  (post-injury total symptoms) 7238 101.00 85.53
PSCSZFRQ  (post-injury symptom freckiency) 2325 34.94 18.53
PCSC2ANT  {postinjury symplom Intensity) 23,38 34.44 21.80
PCSC2DUR  (postinjury symptors duration) 25,75 3163 24.20
TOTDIFF {difference in total symptems) 2106 59.69 0.00
FRQDIFF {ditferance in symptom fraquancy) 869 24,38 0.00
INTDIFF {d ‘'erence in symplom intensity} 743 21,08 0.00
DURDIFF (differance In symptom duration) 725 1725 0.00
HEADAGHT  (pre-injury beadaches) 875 4569 167
DiZZIME1 {pre-Injury dizziness) 4,06 3.80 AT
IRRITABt {ore-Injury iritability) 550 443 487
MEMQRY'1t (pre-injury memory probiams) 4.25 4,00 6.27
CONCENT{  (pro njury concentration problems) 4,63 3.58 5§33

FATIGUE1 {pre-injury 14tiguie) & 4.56 7.93




7.5.1. Summary Table of Means: Main Groups Only ~ continted

Test Variable Injured Malingering  Noninjured
VISION? {pre-injury vision problems) 4.69 319 5.20
NOISI. {pre-Injury noise intolerance) 5.88 4.88 8.93
JUDGEMEt  (pre-injury judgement problems) 5.69 438 5.90
ANXETY1 {pre-injury anxiety) 5.56 425 8.80
HEADACH2  (post-njury headaches) 8.31 11.38 7867
DIZziNgE2 {rost-njury dizziness) 6.31 9.12 4.73
IRKITAB2 (postinjtiry iritability} 6.50 9.58 487
MEMORY2 {post-injury memory problems) 5.81 9.88 6.27
CONCENTZ  (post-injury concentration probleins) 569 219 533
FATIGUEZ {post-injury tu"gue) 8.25 10.44 7.92
VISION2 {post-injury vislon problams) 3.56 8.6% 5,20
NOISINZ {postnjury noise intolerance) 8.18 11.63 883
JUDGEMER  (post-injury Judgement problems) 7.50 10.00 500
ANXIETYZ {post-lnjury anxiety} 7.25 11.38 4,80
HEADADIF {ditference In hoadacti incldence} 2.56 6.69 6,00
DIZZIDIF {difference In dizziness Incidence} 225 525 0.00
IRRITDIF {difference i irritability) 1.00 5.44 0.90¢
MEMDIF {differatica iIn menory probleyns) 256 5,88 0.00
CONCDIF {difference in cencentvation problems) 206 563 0,00
FATIGDIF {difference In fatigue) 294 5.88 ¢.00
VISICDIF {differenca in vicion problems) 1.88 5.50 0.00
NOISEDIF {ditference i noise intolerance} 231 6.75 0.00
JUDGDIFF {difference in judgement problems) 101 583 0.00
ANXDIFF {difference in anxlety) 169 713 0.00

BYRT  BVCORR_G  {copy task comrect) 8.50 539 7.20
BVERR_C {copy lask errors) 1.50 6.94 3.20




7.5.1. Summary Table of Means: i4ain Groups Ondy - continued

Test Vatlable injured Malingering  Moninjured
OMIS_ C {copy task amissions) 048 0.75 0.80
DISTOR C  {copy task distortions) 0.19 3.50 0.60
PERSEV_C (Copy task perseverations) .00 0.06 0.00
ROTAT_C {copy task rotations) 6.06 1.69 033
MISPLA_C (copy task misplacements) 0,94 0.61 1.40
SIZE_C {copy task size errors) 0,08 0.19 0.07
LEFT_C {copy task Jef-sided esrors) 0.50 2,38 0.93
RIGHT_C {copy task right-sided eivors) C.94 3.2% 1.93
BYCORR B (recall task comect) 5.56 319 540
BVERR_D (racall task emars) 663 13.00 6.33
OMis_D {recall task omissions) 0.31 150 0.73
DISTOR D (recaf lask dirforficns) 206 6.06 213
PERSEV_D (vecall task perseverations) 1.26 G.69 1.00
ROTAT_D (recall 1ask rotations) 138 2.75 113
MISPLA_D {recall task misplacements) 1.38 1.81 127
SiZE D , {recall task size errors} 0.19 0.19 0.00
LEFT_D {recall task lefi-sided esors) 2.19 6.00 233
RIGHT_D {recall task right-sided errors) 375 6.06 3.47

PASAT  PASATI {iat 1} 12,94 11.50 17.27
PASAT2 {tial 2) 12,94 7.94 13.87
PASAT3 {trial 3) 10.88 6.68 11.00
PASAT4 {tial 4) 313 463 920
PASATTOT  (lutal score) 44.08 3094 51.33

6425 52.00

STROOP STROOP1?

{trial 1: speed)

104.89




7514, Fi ) ns: Main Grovps Only - continued

Test Variabie Injured Malingering  Noninjured
STROOMZ {tial 2: speed) 94,63 2144 83.00
STROOP3 (iriat 3; speed) 148,63 160.7% 131.73
STROOP4 {trial 4: speed} 151.81 165.38 136.93
SUBTI2 (speed difference: fials 3 ond 2) 54.00 39,3t 48,73
8UBT42 {speed difference: trials 4 and 2) 5718 43,94 53,83
STRIACC (trial 1; acctracy)y 98,89 8808 99.00
STR2ACC (trial 2: accuracy) 96,88 4325 07.23
STR3ACC {trial 3: accuracy) $6.44 7927 96,07
STR4ACC {trial &; acctracy} 6,19 82.23 96.40
REY 18 FIFTEEN {total comect) 13.50 8.00 13.00
ROS ROSFORW {totat score fotward) 538 3.00 5.40
RDSBACK (tatal score backwards) 363 269 400
ROSTOT (overall total) 8.00 569 9.40
RDSDIFF (forward minus backward score) 1.75 0.31 140




7.5.2. Scheffe Post Hoc Comparisons of Means: Comparison of All Main Groups {Injured, Malingering, and Noninjured}

Test Variable Comparison p Value Significant differenczs
PCL PCL1 INJ VS NON 0.93
INJ VS MAL *0.00 MAL <INJ
MAL VS NON *0.00 MAL < NON
PCL2 INJ VS NON 048
INJ VS MAL *.00 INJ < MAL
MAL VS NON NON < MAL
PCLPCS2  INJ VS NON 0.72
INJ VS MAL *0.00 INJ < MAL
MAL VS NON *0.00 NON < MAL
PCSC PCBGTOUR INJ VS NON *0.03 INJ < NON
INJ VS MAL 0.13
MAL VS NON *0.00 MAL<NON |
PCSC2TOT INJ VS NON 062
INJ VS MAL “0.00 NJ < MAL
MAL VS NCN *0.00 NON < MAL
POSC2FRG (NI VS NON 032
(NJ VS MAL *0.00 NI < MAL
MAL VS NON *0.00 MON; < MAL
PCSC2INT  INJ VS NON 0.83
{NJ VS MAL *0.06 NS < MAL
MAL VS NON *0.00 NOM = MAL
PCSC2DUR INJ VS NON 0.83
INJ VS MAL 0.08
) MAL VS NON 0,02 NON < MAL
HEADACHT INJ VS NON g.20
INJ VS MAL 0.59
MAL VS NON *0.02 MAL < NON
MEMORY1 INJ VS NON _ c.o7

INJ VS MAL 0.9




Scheffs Post Yoc Compatisons of Means; Compatison of All Main Groups - continued

Test Variable Comparison p Value Significant differences

MAL VS NON “0.04 MAL < NON
FATIGUET INJVSNON *0.03 INJ <NCN

NS VS MAL 0.74

MAL VS NON *0.09 MAL < NON
NOISING - INJVS NON *@.02 NS < NON

INJ VS MAL 0.64

MAL VS NON *0,00 MAL < NON
JUDGEME1 INJ VS NON 0,83

(N3 VS MAL c.2¢

MAL VS NON 0.20
ANXIEYY] INJVS NON *0.00 N < NON

INJ VS MAL 0.32

MAL VS NON 0,00 MAL < NON
HEADACH2 INJ VS NON 0,85

INJ VS MAL *0.03 INJ < MAL

I ‘AL VS NON 0.01 NON < MAL
DIZZINEZ  [NJ VS NON “0.01

INJ VS MAL *0.03 INJ < MAL

MAL V5 NON *0.00 NON < MAL
IRRITAB2  INJVS NON 037

NS VS MAL (.03 INJ < MAL

MAL VS NON *0.00 NON < MAL
CONCENT2 INJ VS NON 0.48

NI VS MAL 0.08

MAL VS NON *0.00 NON « MAL
FATIGUEZ INJVSNON 0.96

INJ VS MAL 0.16

MAL VS NON a.1¢




7.5.2. Scheffe Post Hoe Comparisons of Meara: Comparison of 2 . %= Greups - ontinued

Test Varable Compatison p Value Sigrificant differences
VISION2  INJVS NON 0.63
INJVE MAL Q.32
MAL VS NON 0.06
NOISIN2  INJ VS NON 0.82
INJ VS MAL ‘0,02 INJ < MAL
MAL VS NON 0.08
JUDGEME2 INJ VS NON 0.35
INJ VS MAL 0.10
MAL VS NON *0.00 NON < Mat,
ANXIETY2 INJ VS NON 0.36
INJVE MAL *0.00 INJ < $4AL
MAL VS NON 0.07
BVRT OMIS C  INJVSNON 0.60
INJ VS MAL 0.64
MAL VS NON 1.0¢
MISPLA_C  INJVENON 0.73
INJ VS MAL .88
MAL V3 NON 0.61
SIZE_C iNJ VS NON 1.00
INJ VS MAL 0.65
MAL VS NON 0.68
BVCOR_D INJVSNON 0.98
INJVS MAL *0.04 MAL <INJ
MAL VS NON 0.07
PERSEV_D INJVSNON 0.85
INJ VS MAL 043
MAL VS NON 677




7.5.2. Scheffe Poat Hoc Comparisaps of Means: Comparison of AN Main Groups - continued

Test Variable Comparison p Value Significant differenges
MISPLA_ D INJ VS NON 098
INJ VS MAIL 0.77
MAL V't NON 067
RIGHT D  iNJVSNON 0.97
{NJ VS MAL 0.190
MAL VS NON 0.06
PASAT PASATY INJ VS NON 0.08
INJ VS MAL 0.74
MAL VS NON *0.0t MAL < NON
PASAT2 InNJ VS NON 0.85
INJ VS MAL o.M MAL < INJ
MAL VS tiON ‘000 MAL < NON
PASAT3 IMJ VS NON 1.00
INJ VS MAL “0.04 MAL < INJ
MAL VS NON *0.04 MAL < NON
PASATA  INJVSNON 063
INJ VS MAL *0.01 MAL <iNJ
MAL VS NON *0.00 MAL < NOW
PASATTOT INJVS NON 0.51
{NJ VS MAL *0.05 MAL, <1NJ
MAL V8 NON *0.00 MAL < NON
RDS RDSBACK  INJ VS NON 0.5%
INJ VS MAL *0.03 MAL < INJ
MAL VS NON *0.60 MAL < NON

Note, “p < .05



Test Variable Comparison o Vale Significant differences

PCL PCLDIFF  INJVSMAL *0.00 INJ < MAL
PCLPCDIF  INJVSMAL *0.00 NS < MAL

PCSC FRQDIFF  INIVS AL “0.00 INJ < MAL
INTDIFF ~ INJ VS MAL “0.00 INJ < MAL
DURDIFF  INJVS MAL *0.00 INJS < MAL
HEADADIF  INJ VS MAL *0.00 INJS < MAL
DIZZOIFF  INJVSMAL *0.00 NJ < MAL
IRRITDIF  INJVSMAL *0.00 INJ < MAL
MEMDIF  INJVS WAL ‘0.02 I < MAL
CONCDIF  INJVS MAL “0.00 INJ « MAL
VISIODIF  INJVS MAL *0.03 INJ < MAL,
NOISEDIF  INJ VS MAL *0.00 INJ < MAL
JUDGDIFF  1NJ VS MAL *0.00 iNJ < MAL
ANXDIFF  INJ VS MAL *0.00 INJ < MAL

Nole, *p < .05




Those wariables that were ideantified for nonparametric
treatment were then compared, using the Mann-Whitney U
test. Results are listed in Table 7.6.. Entries in the
"Difference” column were derived by iaspection of the
medians for the groups, as listed in Table 8.1. (see

later).
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Monparametric Comparison of pAain Group Test Scores: Mann Whitney-U Test

Test Variable Compasison U value Qifference
PCL PCLPCS1 Injured versus Noninjured . 80.50
Injured versus Malingering 21 MAL < INJ
Malingering versus Noainjured *6  MAL<NON
PCSC PCSCITOT Injured versus Noninjured *64 INJ < NON
injured versus Malingaring 755 MAL< N
Malingering versus Noninjured *155  MAL <NON
PCSCIFRQ  Injured versus Nonlnjured 82.50
Injured versus Makingering 81.00
Malingering versus Noninjured - *265  MAL <NON
PCSCIINT Injured versus Noninjured *52  INJ<NON
tnjured versus Malingering 78.50
Malingering versus Noninjured *t19  MAL<NON
TOTDIFF Injured versus Malingering ) 436 INJ <MAL
DIZZINEA Injured versus Noninjured 107.50
tnjured versus Malingering 125.90
Malingering versus Noninjured 106.00
IRRITAB] Injured vers-~ Noninjured 10500
Injured versus Malingering 97.00
Malingering versus Norinjured 114.50
CONCENTt  Injured versus Noninjused 105,50
Injured versus Mafingering . 99.60
Malingering versus Noninjured 79.50
VISION1 Injured vesstis Noninjured 119.00
Injured versus Matingering 93.50
Mafingering versus Noninjured 93.50
MEMORY2 Injured versus Noninjxed 1185y
Injured versus Mafingering 77.00
Malingering versus Noninjured *$5  NON<MAL

FATIGDIF Injured versus Mafingering 73 INJ < MAL




7.6, Nonparametric Comparison of Main Groug Test Scozes - continued

Test Variable Compariscn Uvalue  Difference
BVRT BVRCOR €  Injured versus Noninjured 78.00
Injured versus Malingering *63 fMal, <INJ
Mailngering versus Noninjured 95.00
BVRERR_C Injured versus Noniniured 73.50
Injured versus Malingering 52 (NJ < MAL
Makngering vizrsus Noninjured §1.00
DISTOR_C injured versus Nooinjured 99.50
injured versus Malingering *395 INJ<MAL
Malingering versus Nontnjured “43  NON <MAL
PERSEV C injured’ versus Noninjured 12000
Injured versus Mafngering 120,00
Matingering versus Nerimjurea 112,50
ROTAT.C Injured versus Noninjuree 102.50
Infured versus Malingering *445  INS<MAL
Malingeting versus Nonlnjured *59  NON-=MAL
MISPLA C Injured versus Nenlnjured 102.50
Injured versua Mabngering 06
Malingering versus Noninjured 105.50
LEFY_C Injured versus Noninjured 94,69
Injured versus Mallngering 60 INJ<MAL
Malingering versus Nonrinjured 74.00
RIGHT_C Injured versus Neninjured 76.00
Injured versus Malingering *73.5  INJ<MAL
Malingering versus Noninjured 100.50
BVYRERR_D Injured versus Neninjured 11250
. Injured versus Mallngering “545  INJ<MAL
Malingering versus Moninjured 475 NOM<MAL
OMIS_D Injurad versus Noninjured 111.50
injured versus Malingering 102.00
8200

Mzalingering versus Noninjured




7.6, Nonparametric Comparison of Main Group Test Scores - continuad

Test Variable Comparison Uvalue  Diffecence
DISTCR_ D Injured versus Noninjured 105,50
Injured versus Malingering *435  INJ<MAL
Malingering 2rsus Noninjured *42  NON<MWAL
ROTAT_D Injured varsus Noninjured 107,00
Injured versus Malingering 81,00
Malingering versus Noninjured *68  NON < MAL
SIZe P Injured vereus Noninjured 105.00
{njured versus Malingeting 12150
Mafngering versus Noninjured 97.50
LEFT_D injured versus Noninjured 115.00
Injured versus Makngering *45  INS<MAL
Melingering versus Noninjured *45  NON <MAL
STROOP  STROOP1 Injured versus Noninjured 85  NON<INJ
Injure L vessus Malingeding 99,00
Malingering versus Noninjured *47  NON<MAL
STROGP2 njured versus Noninjured 75.50
injured versue Malingering 85.00
Malingering versus Noninjured *56  NON<MAL
STRCOP3 injured versus Noninjured 88.00
injured versus Maiingering 198.00
Malingering versug Noninjured 80,50
STROOP4 Injured versus Noninjured 89.00
tnjured versus Malingering 114.00
Malngering versus Noninjured 88.50
SUBTaZ injured versus Noninjured 103,50
' injured versus Malingesing 90.50
Malingering versus Noninjised 92.00
SUBT42 tnjured versus Noninjured 103.00
Injured versus Matingering $10.00
Malingeting versus Noninjured 116.00




Z.8. Nonparametic Comparisor of Main Group Test Scores - continved

Test Variable Comparison nvalid Malingering scares  Uvalue Difference
STRIACC injured versus Noalnjured 114.00
Injured versus Malingeting 12 65.50
Maimigering versus Noninjured 16 5850
STR2ACC fnjured versus Noninjured 115.00
Injured versus Malingering 12 335 MAL<INJ
Malingering versus Noninjured 15 295 MAL<NCN
STRIACC Injured versus Nomninjured 115,00
Injured versus Maligering i 435 MAL <M
Malingering veysus Noninjured 15 4500
STR4ACC tmjured versus Noninjured 97.50
Injured versus Makngering 13 *345 MAL<INS
Malingering versus Noninjured 15 *32 MAL < NON




7.6, Nanparametric Comparison of Main Group Tes! Seores - continued

Test Variable Comparison Uvalue  Difference
REY 1J-ITEM FIFTEEN Injured versus Noninjured 90.50
Injised versus Malingering 275 MAL<ING
Malingering versus Noninjured *32  MAL<NON
RDS R, SFORW Injured versus Noninjured 115.060
Injured versw. . “~Engering 66  MAL <INJ
Matfingering varsus Nordnjured *69  MAL <NCN
RDSTOT Injuved versus Noninjured 103.00
Injure versus Matngering *56 MAL<INJ
Malingering versus Noninjured “46 MAL<NON
RDSODIFF tnjured versus Noninjured 105.50
Infured versus Malingering 8250
Malingering versus Noninjured 88,50

“Nots, Vanables wire selecied because of previously established heterogeneity of variancs,

or, with the Sticop accuracy scores, because of the small umber of valid scores.,

“p<.08



In order to provide a concise summary of the group
differences for use in the discussion, the results of the
parametric and nonparametric comparisons were then combined
into a summary table. Takle 7.7. is a summary of the ‘

comparisons between the main groups.

172



7.7. Summary of Comparisons between Main Groups (Total infured, Malingering, and Noninjured)

Tast Variable Significant Differences

PCL PCL1 {pre-injury total symptoms) MAL < INJ, NON
PCL2 (postdnjury fotal sy nptoms}) N, NON < MAL
PCLDIFF (difference in total symptoms) INJ < MAL,
PCLPCSA {pre-injury typical PSC} MAL < INJ, NON
PCLPCS2 {post-injury typical PCS} 1), NON < MAL
PCLPCDIF {difference in typical PCS} NG < MAL

PCSC PCSCITOT {pre-injury total symptoms) MAL < INJ < NON
PCSCIFRQ (pre-injury symptem frequency) MAL < NON
PCSCIINT (pre-injury symptom intensity) INJ, MAL < NON
PCSC1DUR (pre-Injury symptom &  .don) INJ, MAL < NON
PCSC2TOT {post-injury total symptorms}y 1NJ, NON < MAL

PSCS2FRQ {post-injury symptor frequency) 1NJ, NON <'MAL

PCSC2INT {postinjury symplom intensity) M3, NON < MAL
PCSC2DUR {postinjury symptom duration) NON < MAL

TOTRIFF {difference in total symptoms) JNJ < MAL,

FRQDIFF (difference in symptom frequency) INJ < MAL

INTDIFF {difference in symptom intensity) INJ < MAL

DURDIFF (difference in symptom duration) INJ < FAL

HEADACH1 (pre-injury headaches) MAL < NON

DIZZINE1 (pre-injury dizziness) No significant differences
IRRITAB1 (pre-injury it 2y} No significant differences
MEMORY1 (pre~injury memary problems) MAL, < NON
CONCENT1 {pre-injury concentration protlems) No significant differences
FATIGUE1 {pre-njury fatigue) INJ, MAL < NON
VISIONT (pre-injury vision problems}) Na significant differences
NCISINY (pre-injury noise infolerance) {NJ, MAL < NON
JUDGEME1 (pre-injury juugement problems) Na significant differences

ANXIETY1 (pre-injury ardety) INJ, MAL < NON




Test Variable Significant Differences
HEADACHZ (post-injury ﬁeadaeh&e} iNJ, NON < MAL
DIZZINE2 (postnjuty dizziness) INJ, NON < MAL
IRRIN AB2 {post-injury initability)} INJ, NON < MAL
MEMORY2 {post-injury memory problems) NOM < MAL
CONCENT2  (post-injury concentration problems?  NON < MAL
FATIGUE2 {post-injury fatigue)} No significant ditferences
VISION2 {post-injusy vision problems} No significant differences
NQISINZ (post-injury nelse infolerance) INJ < MAL
JUDG"iME2 (post-injury judgement problems) NON < MAL
ANXIETY2 {post-injury anxdety) INJ < MAL
HEADADIF (differenca in headache incidence) iNJ < MAL
DIZZIDIF (differencs in dizziness incidencs) INJ < MAL
IRRITDIF {difference in inftability) INJ <MaAL
MEMDIF {difference in semory problems) NS < MAL
CONCDIF {difference in concentration problems) INI<MAL
FATIGDIF {ditference & fatigue) INJ < MAL
VISIODIF (difference i vision problems) INJ = MAL
NOISEDIF (difference in noise intoterance) INJ < MAL
JURGDIFF {difference in judgernent problems)  INJ < MAL
ANXDIFF {difference in ardety) INJ < MAL

BVRT BVCORR C  ({copytask comect) MAL < [NJ
BVERR_C {copy task emors) INJ < MAL
OMIS_ G {capy task emissions) No sigrificant differences
DISTOR.C  {copytesk distortions) INJ, NOK < MAL
PERSEV_C {copy task pesyeverations) No significant differences
ROTAT.C {copy task rotations) INJ, NON < MAL
MISPLA_C {copy task misplacements} No significant differences




ary of Co tsons batween Mak s - contin

Test Varnable Significant Differences
SIZE_C {copy task size errors) I No significant differences
LEFT_C (copy task teft-sided erors) INJ < MAL
RIGHT_¢ {copy task tight-sided errors) INJ < MAL
BVCORR_D (tecall task corect) MAL < INS
8VERR_P {recall task errors) INJ, NON < MAL
OMIS_D {reccll task omissions} No sigrificant diferences
DISTOR_D {recall ask distortions) INJ, NON < MAL
PERSEV_D {r sall task perseverations) No significant differences
ROTAT_D {recall task rotations) NON < MAL
MISPLA_D {recsn sk misplacements) No significant differences
SZE D {recali task size esrors) No signiticant differences
LEFY. D {recat task left-sidad errors) INJ, NON < MAL
RIGHT_D (reca¥ task right-sided emors) No signiiicait differences
PASAT PASATI (triat 1) MAL < NON
PASAT2 (tria) 2} MAL « INJ, NON
PASATI (trial 3) MAL < INJ, NOK
PABATA (tsia! 4} MAL < INJ, NON
PASATTOT (tatal score) MAL < INJ, NON
STROOP STROOP1 (tia! {: speed) NON < [NJ, MAL
STROOP2 (trial 2: speed) NON < MAL
STRCOP3 {trial 3: speed) No significant differences
STROOP4 {trla) 4: speed) Na zignificant differences
SUBTI2 . {speed difference: trials 3 and 2} No signrificant diiferences
SUBT42 (speed dgferance: tiials 4 and 2) No significant differences
STRIACC {trial 1: accuracy) No significant differences

STR2ACC {trial 2: accuracy) MAL < [N, NON




7.7. Summary of Comparisons between Main Groups -~ continyed

Test Variadle Significant Drfferences
SIR3ACC {tral 3: aceuracy) MAL < lﬁJ
STR4ACC (trial 4: ascuracy) MAL <JNJ, HON

"REY 15 FIFTEEN {tota! correct) MAL < iNJ, NON

ROS ROSFORW {total score forward) MAL < INS, NON
RDSBACK {total score backwards) MAL = iNJ, NON
ROSTOT {overal total) MAL < INJ, NON
ROSDIFF {forward minus backward score) Ng significant differences




2.1.3. Comparison of Subgroups defined in

terms cf Time Since Injury

The 3 injured subgroups defined in terms of time since
injury (recently injured, intermediate injured, and long
term injured) were compa:r '. “ith each other, as well as
with the noninjured and maliagering groups, using che Mann-

Whitney U test. Results are shown in Table §.2.1., witna the

n"piffarence” column being derived from a comparison of

?

medians as listed in Table 8. ...
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8.1, Summary Table of

fRecent  inter iong Term Spoits Violent Male Female Gauteny Mpum Blames No Cauteng Mpum Male Female Total Tota! Total
Variable Injury  injury tnjury Injury Injuiy Injured  [njursd  Injured inj Another Blame Non Non WNon Non i Non Mal
PCLY 11.50 10.5C #1150 850 1850 10.00 16.00 1250 100 13.00 10.00 10.00 1200 12.00 11.60 1050 1200 300
PGL2 16,00 13.50 %50 900 21,20 1150 25.00 1950 1350 21,00 11.50 10.00 1200 1200 1100 1450 1200 2750
PCLDIFF 250 200 450 150 300 200 a.co 200 2.50 550 200 0.00 000 9.00 000 200 €00 2350
PCLPCS1 w400 450 450 300 950 400 5.00 5.00 3.00 500 4,00 £.00 606 6.00 600 450 600 1.00
PCLPCS2 e 850 940 350 1050 550 13.60 900 550 1050 5.50 6.00 800 6.00 600 650 600 14.00
PCLPCDRIF 104 1.00 450 050 200 1.0 6.00 1.00 1.00 200 .00 0.60 000 D00 000 100 000 1200
PCSCITOT  63.00 53,00 46.50 53.00 59.00 5300 5250 5250 53,00 4800 5300 6000 6000 £9.00 7200 53.00 6008 41.00
PCSCiFRQ 2050 15.00 1550 1600 19.00 16.00 16.00 16.00 1700 1650 18600 16.00 1950 1700 2000 1600 1900 13.00
PCSCAINT 1950 1550 1400 1550 20,00 1550 15.00 15.00 1550 1400 1550 2200 1850 1700 2660 1550 21.00 1300
PCSCICUR 23,00 2000 17.00 2000 20.00 18.00 19.00 19.00 1806 1600 2000 2200 2290 2200 2450 1400 2200 14,50
PCSC2TOT 67.00 68,00 7600 5550 7400 5850 9400 7450 5850 7400 5900 6000 6200 £§9.00 7200 67.00 €0.00 t105.50
PSCS2FRQ 2200 2250 2550 16,00 2450 2050 2800 2360t 21,00 2450 2050 16.00 1950 17.00 20.00 2200 (9.00 36.00
PCSC2INT 2000 2250 2300 1750 2600 1900 3050 24.00 1850 26.00 1950 2200 1850 1700 2600 2050 2100 3500
FCRC2DUR 2400 2250 2650 21.00 2350 2150 3550 2700 21.00 2350 2250 2200 2200 2200 2450 2250 2200 33,00
YOTDIFF 350 800 2200 250 1950 6400 41.50 12.50 8.00 1900 11.50 0.00 002 000 000 11580 000 64,00
FRQOIFF 120 250 680 100 400 200 12.00 350 2.50 550 300 0.00 0.00 0.00 000 300 090 21.50
INTOIFF 050 3.00 800 050 600 100 1450 3.50 1,00 700 200 0.00 000 ¢00 080 250 000 2150
DURDIFF 150 250 800 100 600 250 15.50 5,50 250 650 400 0.00 0.00 0,00 000 400 000 1850
AEADACH] 500 300 750 600 3050 2300 2.00 7.00 3,00 300 7900 8.00 850 8,00 850 500 3800 .00
DIZ2INET 450 200 360 300 450 3.00 4,50 3.00 4.50 200 300 3.00 3006 300 560 300 300 3.00
IRRITABY 550 3.00 500 600 450 4.50 5,00 5.00 4.50 300 7,00 3.00 3.0 200 300 450 300 300
MEMORY1 450 300 300 300 65 300 4.50 300 3.00 300 3,00 3.00 750 7.00 450 300 700 300
CONCENT1 650 3.00 300 300 609 3.00 3.00 3.00 3.00 3.00 3.00 7.00 300 3,00 700 308 L0 300
FATIGUE1 800 3,00 450 300 450 6.00 3,00 3.00 4.50 300 450 7.00 S.60 9,00 750 300 866 400
VISIONt 700 3.00 300 300 500 300 3.00 3.00 3.00 500 300 3.00 300 3.00 300 300 300 300
NOISINT 300 7.00 300 750 600 6.00 450 450 6.50 4.5 800 10.00 860 800 250 608 3900 200
JUDGEME1 850 650 450 700 600 650 450 650 5.00 450 650 6.00 650 3.00 700 800 600 3.00
ANXIETY1 650 5.00 300 750 450 650 3.00 59 £.50 450 7,00 10.00 900 9400 1000 600 98060 3,00
HEADACK? 500 1050 850 859 700 750 12.00 8.50 9,00 800 9.00 B.00 850 800 850 900 800 1200
DIZZINE2 850 5.00 600 300 650 450 2.00 6.00 7.00 650 4560 3.00 300 3.00 500 £00 300 8.0
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8.1. Medéans for All Groups - conyjnued

Recent Inter Long Term Sports Violent Male Female Gauteag Mpum Blames No Gauteng Mpum  wiale Female  Total  Telal Yotal
Varinble Injury  Injury injury injury  Injury tnfured !njured Injured In] Another RBlame Nen Non Nore Non Inj Non  Ma!
IRRITAB2 680 5.00 750 506 700 450 8.50 700 650 4350 7.400 3.00 3.00 3.00 3.0 7.00 308 f0.00
MEMORY2 450 650 650 300 1000 3.00 12.00 8,00 3.00 1C.00 3.00 3.00 7.50 00 450 4.50 756 16.00
CONCENT2 650 500 BCO 300 700 650 9.00 850 3.00 6.50 7.00 7.00 390 3,00 7.00 7.00 3.0 1000
FATIGUE2 800 500 350 3400 9150 7.0 12.00 950 650 11,50 750 7.00 9.00 9.00 7.50 8.50 8.0 10,00
VISION2 700 500 300 300 700 500 7.00 500 86,00 5.00 8.00 3.00 3.00 3,00 3.00 5.00 300 9.50
NOISIN2 600 9.00 856 750 800 7.00 10.50 850 750 8,00 750 1000 9,00 9.00 9.50 7.50 900 12.00
JUDGEMEZ 750 7.00 780 700 6900 750 6.50 750 650 6.50 7,50 6.0¢ 6.50 3.00 7.00 780 600 12.00
ANXIETY2 7.00° 850 550 750 800 790 200 750 650 7.50 7.00 10.00 2,00 9.00 16.0C 7.00 900 12.00
HEADADIF 000 050 300 040 050 0.00 300 0506 1,00 200 0.50 0.00 0.06 0.60 0.00 0,50 .00 6,00
DIZZIDIF 000 050 150 o000 050 0400 450 050 000 200 0.00 040 0.00 0.00 0409 o0 600 500
IRRITOIF .00 0.0 250 000 OO0 000 4,50 200 0.0 0.60 0.00 0.00 0.00 .00 0,00 0.00 0.00 6.00
MEMODIF 000 QU0 350 000 200 OO0 .00 600 0,00 350 0.00 0.00 0.00 Q.00 0.00 0.00 400 6.50
CONCDIF 0.0 0.00 500 000 000 000 4,50 200 0.00 0.0 0.00 000 0.00 Q0,00 0.60 0.00 000 650
FATIGDIF 000 0.00 350 000 450 0900 9.00 200 000 6.00 0.00 0.00 4.00 0.00 0.00 0,00 000 600
VISIODIF 000 000 000 000 000 000 400 000 0.00 0.00 a.0C 0.00 0.00 0.00 0.00 0.00 0.00 8.0
NOISEDIF 150 0.00 250 000 000 0.00 3.00 200 0.00 0.50 0,00 0.00 0.00 0.00 0.00 .00 000 700
JUDGDIFF 0.00 000 4086 000 000 000 200 180 Q.00 6.00 .00 0.0¢ 0.00 0.00 0.00 0.00 000 6400
ANXDIFF 0.00 000 250 000 000 000 5.00 0.50 GO0 0.50 0.00 .00 000 0.00 0.00 0,06 000 800
BVCORR_C 800 900 1000 950 900 900 950 850 9850 9.00 8,50 8,00 8,00 8,00 7.00 980 806 5.00
BVERR_C 200 100 000 050 {00 1.00 0.50 150 050 1.00 1,5C 2,00 2.00 2,00 300 1.00 200 6,00
OMIS_C 0.0 o000 090 Q00 000 000 an 600 040 400 000 .00 0.00 .00 4.00 0,00 080 000
DISTOR C 000 050 000 000 000 000 0,30 000 o000 0.00 0.09 1.00 0.00 0.00 .50 000 aon 280
PERSEV_C 000 0.00 000 8060 000 000 0.00 000 0G0 0,00 0.00 0.00 0.00 .00 4.00 0.00 400 000
ROTAT_C 0.00 0,00 000 9000 0,00 0.00 6.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 a0 1.00
MISPLA_C 0.5 1.00 000 050 o05¢ 0.50 .00 100 000 0.50 0,00 0.00 1.00 1.00 1.00 0,00 1.00 050
SIZE_C 000 0.00 000 040 000 000 0.00 0800 0. 0,00 0.00 0.00 0.00 0.00 0.00 .00 0.0¢ 0,00
LEFT.C 003 .00 600 000 000 000 0.00 000 000 0,00 0.00 060 0.50 0.00 0.50 0.00 000 2.00
RIGHT_C 200 100 000 050 058 1.00 0.00 100 0.00 0.50 0.50 109 2.00 1.00 240 0.50 200 350
BVCORR_D 450 500 650 550 300 500 4.00 500 S.00 4,00 5.00 5.00 8.00 5.00 500 5.00 500 3.00
BVERR D 800 750 450 B00 950 800 7.00 550 750 6.50 8.50 7.00 5.00 6.00 6.50 6.50 600 1300
OMIS_D 000 0.00 000 000 1.00 090 1.00 000 .00 0.50 0.00 0.00 0,00 0.00 0.00 0.00 000 000
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8,1, Medians for All Groaps - continued

Recent Inter Long Term Sports Violent Male Female Gauteng Mpum Blames  No Gauteng Mpum Male Female Tota!  Total  Tefal
Vasiable Infury  Injury Injuy oy  Injury injwed  injured  injured Inj Another Blame Non  Non  Non Non  inj Non Mal
DISTOR D 20 150 250 150 25 200 250 250 100 150 250 200 100 100 150 200 100 8.50
PERSEV_D 100 150 00 050 200 100 200 100 1.00 .00 0.50 oon 100 1.00 0.0 1,00 100 1.00
ROTAT_D 200 150 100 100 150 150 050 1,00 20 150 100 1060 100 1.00 100 1.00 1.00 3,00
MISPLA_D 0,00 2400 000 200 100 100 050 100 150 850 1.00 200 050 100 050 100 300 1.00
SIZE_ D 000 000 000 3800 000 000 000 000 000 00 000 0.00 000 0,00 0.00 0.00 0.00 0,00
LEFT_ D 050 200 250 200 300 156 3W 200 200 150 268 290 200 200 200 200 2900 6.00
RIGHT_D 600 350 150 250 450 2300 250 250 350 450 250 3.00 300 3.00 3.00 300 300 5.50
PASAT1 1400 950 1506 711450 1058 1200 13.50 1300 1050 1260 1250 2200 147.50 17.00 2100 1250 18.00 12.00
PASAT2 1400 950 15.00 1150 1050 1200 1350 1300 10,50 1200 12,50 17.00 1350 13.00 17,00 1250 14.00 7.00
PASAT3 1300 850 1050 1300 95¢ 9060 1250 1150 850 1400 1050 16080 850 800 1400 1050 10,00 7.00
PASAT4 800 650 800 880 750 700 100D 8,00 &850 800 @&.00 800 9.00 9.00 9.00 8.00 9.00 4,00
PASATTOT 4750 33.00 4800 4450 3850 41.00 49.50 47.50 3500 4200 4450 6500 4850 4700 6250 4450 5000 2950
STROGP1 59,00 56.00 6150 54.00 5550 58.50 53.50 58.50 35500 5950 5800 5400 4950 5206 5350 5750 53.00 76.00
STROOP2 86.50 94.00 8400 8950 9200 91.00 76.00 86,60 9t00 9200 8650 76,00 B4.50 8500 7650 8800 8400 10850
STROOP3  $41.00 146.00 4050 137.00 142,00 146.00 116.00 134,00 152,50 142.00 14500 125.00 37,50 137.00 13050 143.00 13600 158.00
STROOP4  141.00 169.50 133,50 143.00 166.00 146.00 148.00 136.50 151.50 14500 147,50 132,00 12400 12800 12150 14508 12500 156.00
SUBTIR 5400 5200 5400 4750 50.00 4500 46.8) 51.00 6200 5000 5500 4900 5200 4900 S6.00 5400 49.00 3550
SUBT42 5450 6200 4950 5350 8150 5500 74.50 4050 60.50 5750 53.50 47.00 44.50 4500 4600 5560 4500 5050
STRIACC 99,50 9950 100.00 100,00 9500 99,50 100.00 10000 99.50 98.50 70000 98,00 100,00 10000 9Fu0 10050 100.00 87.50
STR2ACC 98.3G 98.00 99.50 9750 9550 98.00 9550 98.00 96,50 98.50 97.00 97.00 98.00 990G .50 9700 9890 90.00
STRIACC §6.50 5.00 55,00 9750 9650 95.00 57.08 8500 8550 865C 95850 §9.00 9700 9800 9700 9600 9800 91,00
STR4ACC 86,50 97.60 98.00 94.00 9759 97.00 98,00 9800 9650 97.50 97.00 87,00 98.00 97.00 5600 9750 67.00 53,00
FIFTEEN 1500 13.50 13.50 14.00 13.50 1450 1350 1500 13.60 13.50 15.00 13.00 13.00 13.00 13,00 1450 13.00 7.50
RDSFORW 550 500 550 600 500 500 550 500 5.00 500 .00 600 5,00 5.00 600 5,00 §.00 3.00
RDSBACK 350 400 350 400 300 350 4.00 400 300 350 4,00 300 400 400 R 4,00 4.00 .00
ROSTOT 950 9.00 900 500 800 900 950C 550 9.00 9.0 9,00 206 8.00 800 L 5% $.00 8.60 550
_RDSQIFF 250 150 200 050 200 200 240 200 200 <% 150 300 J50 1.00 2.50 2.00 1.00 1.00
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8.2, Noppargmetrio Groupg comparisons: Mann-Whitney U Test

8.21.Timpe Since lnjory,
8.2.1.1, Comparison betwesn Recently Igjured, Intermediate Injured, and Long Term Injured
Test Variable Compatison U value Ditletence
PLL PCct (pre-injury total symptoms) Recent vs Long Term 6.00
Recent vs Intermediate 15.50
Irtermediate vs Long Tesm 14.50
PCL2 (post-njury total symptoms) Recent vs Long Term 6.00
Recent vs Intermediate 15.00
Intermediate vs Long Term 12,50
PCLD{FF {difference in tota} symptoms) Recent vs Long Term 6.50
Recent vs Intermediate 15.50
intermediate vs Long Term 15.50
PCLPCStT  (pre-injury typics! PSC) Recent vs Long Term 6,50
Recent vs Intermediate 16.50
(ntermediate vs Lone Term 15.00
PCLPCS2  (postnjusy typical PCS}) Recent vs Long Term 6.00
Regcent vs Intermediate 15.00
Imermedlate vs Long Term 13.00
FCLPCDIF  (diffarence in typica) PCS) Recent vs Long Term 4,00
Recent vs (ntermediate 14.50
tntermedlate ve Long Tarm .00
PCSC PCSCITOT  {pre-Injury total symptoins) Recent vs Long Term 3.50
Racent vs Intermedrate 8.50
tntermediate vs Long Term 1450
PCSCIFRQ  (pre-njury symptom trequency) Recent vs Long Teym 5.00
Recent vs Intesmadiate 10.50
[ntermediata vs Long Terns 4,50
PCSCHINT  {pre-injury svimptom Intensity) Recent vs Long Term 3,00
Recedt va [ntermerdiate 11,50
Intermeckate vs Long Term 16.50
PCSCIDUR  (pre-injury symptom duration) Recert va Long Term 4,00
Recent vs Intermediate 10.00
Intesnediate vs Laog Term 13.0n
PCSO2TOT  (post-injury total symplams) Recent va Loag Term 5.00
Recent vs Intermediate 16.00
interrpediate vs Lang Teem i4.00
PCSCZFRG  (postdnjury symptom frequency) Recent va Long Teimr 0.50
Recent vs Intermediate 13.50
Intermediate vs Long Term 14.00
PCSC2INT  (postinjusy symptom Intensity} Recant vs Long Term 6.50
Recent vs ntermediate 10.50
intettnediate vs Long Term 15.00
PGSC2DUR  {postdnjury symptom duration) Recent vs Long Term 6.00
Recent vs Intermediate 14.50
Intermediate vs Long Term 13.50
TOTDIFF  (dfference in tolal symptoms) Recent vs Long Term 200
Recent vs Intermediate 12.00
Intermediate vs Long Yerm 10.00
FRQDIFF (cfference in symptom frequency)  Recentvs Long Term 200
Recen! vs Infermediate 11.80
Intermediate vs Long Term 8.60
INTDIFF Recent vs Long Term *0,60 Recent < Long Term

{difference In symptotn intensity}

Recent vs Intermiediate
Intermediate ¥s Long Term

10.50
11.50




8.2.1.1. Recently Injured, Intarmediate Injured, god Long Term Iniuced - continyed

Test Variable Comparisan Uvalie  Ditference

DURDIFF {difference In symplem duwration) Recent vs Long Term 2,00
Recent vs Intermediate 1250

Intermediate vs Long Term 8.00

HEADACHT  (pre-injury headaches) Recent vs Long Term 400
Recent vs intermediate 15.00

Intermediate vs Leng Term 1400

DIZZINE1 {pre-injury dizziness) Recent vs Long Term 550
Recentvs intermediate 11.00

Intermediate vs Long Term 16.00

IRRITAR1 {pre-injury imitabity) Recent vs Long Term 6.00
Recent vs [ntermediate 12.60

intermediate vs Long Term 18,00

MEMORY1  (pre-injtwy memory problams) Recent vs Long Term 5.50
Recent vs intermediale 12.50

[ntermediate vs Long Term 15.50

CONCENTT  {pre-injury concentrafion problems)  Redent vs Long Term 200
Regent vs [ntermediate 9,50

Intermediate ve Long Term 16.00

FATIGUEY  (pre-injury fatigue} Recent vs Long Term : 4.50
Reesnt vs Intermediate 8.00

Intermediate ve Lang Term $3.00

VISION1 {pra-njury vision problems) Recent vs Long Termn 5.50
Recent vs Intermediate $.50

Intermediate vs Long Tenn 13.50

NOISINY {pre-injury nolse intolerance) Recent v& Long Term 5.50
Recent vs Intermediate 8.50

Irtermediate vs Long Term 2.00

JUDGEME1  (pre-injury judgement problems} Recent vs Long Term 4.00
Recent vs Intermediate 13.00

litermediate vs Long Term 1450

ANXIETY1  (pre-injury anxiety) Recent vs Long Tesm 4,00
Recent vs Intermediale 15.00

Intermediate vs Long Tenn 11.50

HEADACHZ ({post-injury headaches) Recent vs Long Term 3.00
Recent ve Intermediate 650

intermediate vs Long Tern 13.00

DIZZINEZ (post-injury dizziness) Recent vs Long Terrn 750
Recent vs Intermediats 16.00

Intermediate vs Long Terin 14.00

RRITABZ (post-injury Imitability) Recent vs Long Term 6.00
Recent vs Intermediaie 1400

intermediate v8 Long Term 12.00

MEMCRY2  (postinjury memory problems} Recent vs Long Tenm 8.00
Recent vs Infermediate 12.00

Intermediate vs Long Term 15.00

CONCENT2 ({postinjury concentration prablems) Recent vs Long Term 8,00
Recent vs Intermadiate 14.50

Intermediate vs Long) Term 11.00

FATIGUEZ  {postinjury fatigue} Recent vs Long Term 800
Recent vs Intermadiate 14.00

Intezmediate ve Long Term 1450

-injury vislon problems Recent vs Long Term 450

Visionz tpostinkay p ) Recent vs intermediate $4.50
Intesmediate ve Long Term 43.50




8.2.1.1. Recently injured, Intermedia‘g Injured, and Leng Term (njured - coptinued

Test Variable Comparison Uvalue Ditference
NOisiN2 {post-injury noise intoleranca} Recentvs Long Term 5.00
Recent vs Intermediate 740
Intermediate vs Long Term 15.00
JUDGEMER  (postinjury judgement problems) Recent vs Long Term 8.00
Recant vs Intermediate 15.00
Intermediate vs Long Term 10.50
ANXIETY2  (post-injury anxiety) Recent vs Long Tern 8.00
Recent vs Intermedtate 9,50
intermediate vs Long Term 13.50
HEADADIF  (difference in headache incidence)  Recentys Long Term 300
Recent vs Intenmediate 11.60
intertnediate vs Long Term 15.00
DIRZZIDIF (difference in dizzinass incidence}  Recentvs Long Term 6.00
Recent vs Intermediate 11.50
krermediate vs Long Temm 15.00
IRRITDIF {difference In imitabilitv} Recent vs Long Term 2,00
Recent vs intesmediate 16.00
Interraediate v Long Tarm 6.00
MEMDIF (&iference n memory preblems) Recent vs Long Term 4.00
Recent wa Intefmediate £0.00
intermediate vs Long Tesm 15.00
CONCDIF  (difference in concestration Recent va Long Term 2,00
prablems}

Recent va Intermediate 12,00
Infermediate vs Long Term 7.50
FATIGDIF  ({ditference in fatigue) Recentvs Long Term 3.50
Recent vs Intenmediate ‘12.50
[ntesmediate vs Long Tetm 13.50
VISIODIF {difference in vision problems) Recent vs Long Term 790
Recent vs intesmediate 12,50
Intermediate ve Long Term 1250
NOISEDIF  {difference i naise intolerance) Recent vs Long Temm 500
Recent vs [ntermediate 14.00
Intermediate va Long Term 2.00
JUDGDIFF  (difference in judgemient problems)  Recent vs Long Term 3.00
Recent vs Intermediate 1400

Intermediate vs Long Term *4.00 Inter < Long Term
ANXDIFF (difference in andely) Recent vs Loag Term $.00
Recent vs Intermediate 15.00
Intermediate vs Long Term 14.00
BVRT BVCORR _C  (copy task correct) Recentws Long Term 400
Racent vs Intermediate 12,00
Infermediate vs Long Term 10.5¢
BVERR_C  (copy task errosrs) Recent vs Long Term 4,00
Recent vs Intermediate 12.60
intatmediate vs Long Term 10.50
OMIS_C {copy task omisstons) Recent vs Long Term 8.00
Recent vs Intermediate 1350
Iniermediate vs Long Term 14.00
DISTOR_C  {copy task distartions) Recent vs Long Tesm 8.00
Recent vs ntermadiate 14.00
Intermediate vs Long Term 14,00
FERSEV C (copy task perseverations} Recent vs Long Term 8,00
' Recent vs Intermediate 16.00
tniermediate vs Long Term 16.60




8.2.1.1, Recently Injured, irtenmedjate Injred, and Long Term Injuted - coptinyed

Test Variable Comparizon Uvakie  Difference
ROTAT C  {copytask rotations) Recent vs Long Term 8.00
Recent vs Intermediate 16.90
Intermediate vs Long Term 1260
MISPLA_C  {copy lask misplacements) Regent vs Long Tarm 4.00
Recent vs Intermediate 1550
Intermediate vs Long Term §.00
SiZE C {copy task size emors) Recent vs Long Term €.00
Recent vs intermediate 16.00
[nterrredizte vs Long Temm 12.00
LEFT_C {copy task left-sided emors) Recent vs Long Term 8.00
Racent vs Intermediate 15.00
[ntermediate vs Long Term 15.00
RIGHT_C {copy tash right-sided emors) Recent vs Long Term 200
Recert v Intermediate 10.00
Intermediate vs Long Term 6.00
BVGCORR_B  (racak task correct) Recent vs Long Term 5.00
Recent vs Intermediate 1450
intermediate ve Long Term 10.00
BVERR_D  ({recaR*1sk emors) Recent vs Long Term 6.00
Recent vs Intermediate 15.00
Intermediate ve Long Term 11.00
oMIS_D {recalf $ask omissicns} Recent vs Long Term 800
Recenl vs Intermediate 14.00
Intermendiate vs Long Term 14.00
DISTOR_D  ({recall task distoriions) Recenivs Long Term 6.50
Recent vs Intermediate 13.50
intermediate vs Long Tem 8.0¢c
PERSEV.D (recall task perseverations) Recent vs Long Term 3,50
Racentvs Intermediate 15.00
Intermediate vs Long Term 8.00
ROTAT_P  (recalf task rotations) Recent vs Long Term £.50
Recent vs (ntermediate 1260
Intermediate vs Lonig Term 16,00
MISPLA_ D {recak task misplacements) Recent vs Long Term 750
Recent vs Intermediate 8.00
Intermediate vs Long Term *1.50 Long Term < [nter
SRZE D (reca task size esrors) Recent vs Long Term 750
Recent vs intermediate 12.00
Intermediate vs Long Tarm 12,00
LEFT_D {recal] task left-sided esTors) Recentvs Long Term 3.50
Recentvs Intermediate 850
ftermediate vs Lorg Term 14.00
RIGHT_D * (recall {ask right-sided emors} Recent vs Long Tum 4.00
Recent vs Intermadiate $1.00
Intermedate vs Long Term 8.00
PASAT PASAT1 {trial 13 Recentvs Lonrg Tev 8.50
Recent vs Intermediate 8.5¢
Intermediate vs Long Term *4.50 Inter < Long Term
PASAT2 (trial 2) Recent vs Long Term 650 .
Recent vs Intermediate 8.50
Intermediate vs Long Term *4.50 Inter < Long Term
PASAT3 (trial 3) Recent vs Long Term 7.00
Recentvs Intermediate 42.00
intermeiate vs Long Tenm 12.50




8.2.1.1. Recemly Injured, Intermediate Infured, and Long Term Injiger - continmsd

Test

Veriable

Zomparison 1) value Difference
PASAT4 {trat 4) Re wentvs Long Term 6,00
Recent vs inter nediate 15.50
Intermediate vs Long Term 11.50
PASATTOT  (total score) Retent vs Lang Term 7.00
Recent vs Intermediate 8.00
Intermediate vs Lorg Yerm 9.90
STROOP STROOP1  (tdal t: speed) Recent vs Long Term 7.50
Recent vs inlermediate 13.00
Intermedliate vs Long Term 15.50
STROOP2  ({tial 2: speed) Recent vs Long Term 8.00
Recent vs Intermadinie 10.00
Intermediate vs Long Term 10.00
STROOP3  (bial 3: speed) Recent vs Leng Term 740
Recent vs Intermediate 13.00
intermadiate vs Long Tesm 13.00
STROOP4  {irial 4: speed) Recent vs Long Term 8§00
Receqnt vs Intermediafe 9.00
Intermediate vs Long Tesm 7.50
SUBT3Z {speed difference: triels 3 and 2} Recent vs Long Term 8.00
Recent vs intermediate 18.00
Intermediate vs Long Term 15.00
SUBTY2 {speed difference; trials 4 and 2) Recent vs Long Term 7.50
Recent vs Intermediate 10.06
Intermediate vs Long Term 11.5¢
STRTIACC  (tial 1: accuracy) Recentvs Long Term 6.50
Recent vs [ntesmediate 14.00
Intermediate vs Long Term 11,50
STR2ACC  (frial 2: accuracy} Recent vs Long Term 7.00
Recent vs inteninediste 5.00
Intermediate vs korg Term *3.50 Inter < Long Term
STRIACC  ((ial 3: acouracy) Recent vs Long Term 8.00
Recent vs Intermediate 15.50
Intermediate vs Long Term 11,00
STRIACC  {trial 4; accuracy} Recent vs Long Term 5.00
Recent v Intermediate 12.00
Intesmediate vs Long Term 12.00
REY 15-ITEM FIFTEEN {total correct) Recent vs Leng Term 5.00
Recent vs Intermediate 8.50
infermediate vs Long Term 14,56
RDS RDOSFORW  {total score forward) Recent vs Long Term 6.00
Recent vs Intermediate 11.00
intermediate vs Long Term 15.00
RDSBACK  (tota! score backwards) Recent vs Long Term 7.00
Recent vs Intesmediate 15.50
Intetmediate vs Long Term 14,00
RDSTOT {overaf total) Recent vs Long Term 5.50
Reoent vs Infermediate 11.00
intermediate vs Long Term 15.50
RUSDIFF  (forward minus backward score) Recent vs Long Term 550
Recent vs intermediate 11.50
Intermediate vs Long Tenn 1250

Nofe. ‘< 05



8.2.1.2, Comparisa ently Injur ing, and Noninjured Bro

Test Variable Comparison Uvalue  Difference

PCL PCL1 {pre-injury total symploms) Racant vs Mal 3,00 Mal < Recent
Recent vs Non 2850

PCL2 ({post-injury tolal symptoms} Recent vs Mal *3 Recent < Mal
Recent vs Non 2050

PCLOWFF {difference in total symptoms}) Recent vs Mal *0 Recent < Mal
PCLPCST  {pre-injury typleal PSC) Recent vs Mal 43.00
Recent vs Non 2450

PCLPCSZ  (post-injury typical PCS) Recent vs Mat *5 Recent < Ma)
Recent vs Non 23.00

PCLPCDIF  (difference in typical PCS) Receni vs Mal *0 Recent < Mai

[aletsle PCSCITOT  (pre-infury total symptoms) Recent vs Ma! - *11 Mal < Recent
Recent vs Non 26.50
PCSCIFRQ {pre-mjury symptom frequency) Recent ve Mal 12.00
recent v Nen 29.00
PCSCHINT  {pre-injury symptom inlensity) Recent vs Ma} 12.00
) Recentvs Non 2150
PCSCIDUR  {pre-injury symptom duration) Recentvs Mal 11,50

Recent vs Non 25.00 ’

PCSC2TOT  (postinjury total symptems) Recent vs Mal “4 Retent<M 3l
Recent vs Non 2850

PCSC2FRQ  (post-injury symptom frequency) Receni vs Mal *4 .5 Recent < Ma}
Recent vs Non 24,50

POSC2NT  (post-injury symptom intensity) Resent va Mal *2.5 Recent < Ma)
Recent vs Non 23.50
PCSC2DUR  (post-injury symptom duration) Recent vs Mal 15.00
Renent vs Non 29.50

TOTOIFF {difference in total symptoms) Recent vs Mel *0 Recent < Mal

FRQDIFF {difference In symptom frequency}  Recentvs Mal *0 Recent < Mal

INTDIFF (difference in symptom intensiy) Recent vs Mal *D Recent < Mal

DURDIFF  (difference in symptom duration) Recent vs Mal *0.5 Recent < Mal
HEADACHY  (pre-injury headaches) Recent vs Mal 29.00
Recent vs Non 13.00
DIZZINEY  (pre-injury dizziness) Recent vs Mal 2350
Recent vs Non 21.50
IRRITABt  {pre-injury imitabiity} Recent vs Mat 15,50
Recent vs Non 20.50
MEMORY]  (pre-injury memory problems) Recent vs Ma! 23,00
Recent vs Non 19.60
CONGENT?  (pre-injury concentration preblems)  Recentvs Mal 11,50
" Recent vs Non 23,00
FATIGUEL  {pre-Injusy fatigue) Recent vs Mal 18,50
. Recent vs Non 2850

VISIONt {pre-injury vision problems) Recentve Mal *3.5 Mat < Recent
Recent vs Non 21.50
NOISEINT  (pre-injury noise Intolerance) Recent vs Mal 26.50
. Recentvs Mon 10.50
JUDGEME? (oza-injury judgement problems) Recent va Mal 12.50
Recent vs Non 24.50

ANXIETY1  (pre-injury amdety) Recent vs Mal *g Mal < Recent

Recent vs Non *8 Ragent < Mal

HEADACHZ2 (post-injury headaches) Recentvs Ma) *3.5 Recent < Mal
Recent vg Non 17.50

DIZZINE2  (postinjey dizziness) Recent vs Mal *7.5 Recent < Mal

Recent vs Non 21.50




8212 R j anqd Nonirniured Groups - continued

Test Variable Camparisoty U vakie Ditference
IRR{TABZ  (postHinjury kritability) Recent vs Mal 15.00
Recertvs Non 20,50
MEMORY2  (post-injury memory probleins) Recent vs Mal *6 Recent < Mai
Recent vs Non 19.50
CONCENTZ2  {post-injury conceniration problemns) Recent vs Mal 14,50
Recent vs Non 2300
FATIGUEZ  (post-injury fatigue) Recentvs Mal 15.00
Recent vs Non 30.00
VISION2 {post-irdury vision prablems) Recent vs Mal 21.50
Recent vs Non 19,50
NQISIN2 {post-injury noise intolerance) Recent vs Mal *5 Recent < Mat
Recentvs Non 1540
JUDGEMEZ2 (postinjury judgement problems) Recent vs Mal 15.00
Recent va Non 21.50
ANXIETY2  {postinjury anxiely) Recent vs Mal *5.5 Recent < Mal
Recent vs Non *8 Recent < Non
HEADADIF {(difference in headache incidence)  Recent vs Mal "0 Recent < Mal
DIZZDIF {difference in cizziness incidence)  Recent vs Mal *4 Recent < Mat
IRRITDIF (diffarence in rilability) Regcant vs Mal *4 Recent < Mal
MEMDIF (difference in memary problems) Recent vs Mal *4 Recent < Mat
CONCDIF  (difference in concentration Recsnt vs Mal *4 Recent < Mal
problems)
FATIGDIF  {difference in {atiue) Racent vs Mat *2.5 Recent < Mal
VISIODIF (differenca in vision problems) Recent vs Mal *7.5 Recent < Mai
NOISEDIF  (differance in nolse intolerance} Racent vs Maf 6 Recent < ksl
JUDGDIFF  (difference in judgement problems)  Recentvs Mal *10.5 Recent < Mal
ANXDIFF {difference in andety) Recant vs Mal *2.5 Recent < Ma}
BVRT BVRCOR_C (copy task correct} Recentvs Mal 21.50
Recent vs Non 2800
BVRERR.C (copyiask emors) Recent vs Ma! 19.50
Recentvs Non 2650
OMIS_C {copy task omisslons) Recent vs Mat 31.50
Recentvs Non 29.00
DUSTOR C  (copy task distrtions) Recent vs Maf *10.5 Recent < Mal
Recent vs Non 2559
PERSEV_C ({copy task pers:werations) Recent vs Mal 3000
Recent vs Non 30,00
ROTAT_C  (copy task rotations} Recentva Mal *106 Recent < Mal
Recent va Non 2400
MISPLA_C  (copy task mispiacements) Recent va Mal 2050
Recent vs Non 2950
SKZE C {copy task size errors) Recant vs Mal 2800
Recent ve Non 2800
LEFE {copy task left-sided erors) Racent ve Mal 1650
Recent vs Non 2550
RIGHT_C  (copy task right-sided errors) Recentvs Mal 24.50
Recentvs Non 2780
BYRCOR_D (recall task corract) Recantvs Mal 17.00
Recent vs Non 29,00
BVRERR_D ({recall task elyors) Recent vs Mat 17.00
Recent vs Nor 26.50
oMIS_b {recall task omissions) Recent v Mal 2400
Recent vs Non 28.50
DISTOR_D  (recall task distorons} Recent vs Mal 11.50

Recent vs Non 27.50




8.2.1.2. Recently Injurad, Mafingesing, and Noninured Groves - cantinyed

Test Variable Comparison U valae Difference

PERSEV_D (recal task perseverations) Recent vs Mal 22.50
Recent vs Non 23,50
ROTAT_D  (recalk task rotstions} Recent vs Mal 24.00
Recent vs Non 22506
MISPLA_ D  (recalf task misplacements) Recent vs Mal 19,50
Recentvs Non 23,00
SIZE D {recalt task size erors) Recentys Mal 30.00
Recent va Non 2230

LEFT O (recall [ask ieft-sided emors) Recent vs Mal 7.8 Recent <Mal
Recent vs Non 19.50
RIGHT_D  {recadl task right-sided emrais) Recent vs Mal 31.00
Recent vs Non 26.60
PASAT PASATY {tial 1) Recent vs Mal 2250
Recent vs Non 18.50

PASAT2 {trial 2) Recent vs Mal “Q jtat < Recent
Recent vs Non 28.00
PASAT3 {trial 3) Recent vs Mal 13.00
Recant vs Non 2550
PASAT4 {tial 4} Recent v- Mal 14,50
Recent1 > Non 2550
PASATTOT (iotal score} Recent vs Mal 13.00
Receni vs Non 28.00
STROQP STROCPt  (tdal 1: speed) Recent va Mal 2200
Recent vs Non 10.50
STROOF2  (uial 2: speed) Recent vz Mal 16.50
Recentve Non 23.50
STROOP3  (trial 3: speed) Recent va Mal 2400
fecent va Non 20.50
STROOP4  (bial 4: speed) Recent va Mal 2350
Recent va Non 28.00
sUBT32 (speed difference: trials 3 and 2) Recent vs Mal 23,90
Recent vs Noh 2450
SUBT42 (speed difference: tials 4 and 2) Recent vs Mal 31.50
Recert vs Non 27.50
STRIACC  (iial 4: accuracy) Recent vs Mal 16.50
Resentvs Non 26.50

STR2ACC (il ; accuracy} Recent vs Mal *5 Mal < Regant
Recent vs Non 23.00
STR3IACC  (trial 3: accuracy) Recent vs Mal 10.50
Recentvs Non 28.00

SYRAACC  (biat 4: accuracy) Recent vs Mal *7.5 Mal < Recent
Recant vs Nor 27.00

REY 1S4TEM FIFTEEN (total comect) Recent vs Mal *3.5 Mai < Recent
Recent vs Non 11.50
RDS RDSFORW  {total scove fonward) Retent vs Mal 13.00
. Recentvs Non 24,50
RDSBACK  {lotal score backwards) Recent vs Mal 14.50
Recentva Non 26.00

RDSTOT {overal total) Recent vs Mal *16.5 Mat < Recent
Recent ys Non 25.00
ROSDIFF {forward minus backward score} Recent vs Mal 18.00
Recent va Non 22.00

Note, p « 05



Test Variable Comparison U valise Difference
PCL pPCLY {pre-injury total symptoms) Intesmediate vs Mal *8 Mal < inter
intermedtate vs Noo 55.00
PCL2 {postnjury totat symptoms} Intermediate vs Mal *20.5 Mal < inter
Istermiediate va Non 4450
PCLDIFF {difference in total symploms} intermediate vs Mal *1 Inter < Mal
PCLPCST  (pre-injury fypical PSC) : termediate vs Mal *G Mal < tnter
ntermediate vs Non 42,50
PCLRCS2  {postinjury typical PCS}) Intermediate vs Ma? “19 Infer < Mal
Intermediate vs Non 58.50
PCLPGRIF  (difference in typical PCS) intermediate vs Mal *0 Inter < Mat
PCSC PCSCITOT  {pre-injury total symptoms) Intermediate v Mal 4300
Intermediate vs Non 30.50
PCSCIFRQ  (pre-dnjury symplom fraquency) Intermexiiate vs Mal 49.00
Intermediate vs Non 34,00
PCSCINT  (pre-injury sympiom intensiy) Intermadiate vs Mat 41.00
(nteimediate vs Non *27 Infer < njen
PCSCIDUR  {pre-injury symptom duration} Intermodiate vs Mal 42,00
intermediate vs Non 33.00
PCSC2TOT  {postinjury total symptoms) Intermediate vs Mal *20.5 Inter < Mat
Intermediate ve Non 50.50
PCSC2FRQ  {post-injury symplom frequency) Infermediate vs Mal *18 Inter < Mat
Intermeciiate vs Non 42,00
PCSC2INT  {post-injury symptam: intensity) infermediate vs Mal *23.5 infer < Mat
Internediate vs Non 54.50
PCSC2DUR  {post-injuy symptom duration} Intermediate v Ma! 3450
Interwsachate vs Non 54.50
TOTDIFF {difference in total symptams) Intermediate vs Mal *2G Inter < Ma)
FRQOIFF  (difference in symptom frequency)  Intermediate vs Mal *46 Inter < Mal
INTDIFF (difference in symptom intensity) Intermediate vs Mal *20 Intar < Mat
DURDIFF  (difference in symptont duration) Intermediate vs Mal *27 intor < Mal
HEADACH{  (pre-injury headathes) Intermediate vs Mat §6.00
Inteninediate vs Non 44,00
DIZZINEA (pre-injury dizziness) Intermediate vs Mal 60.00
Intermediate vs Non 50.00
IRRITABI (pre-injury Irritability) Intermediate vs Mal 56.50
Intermadiate vs Non §7.50
MEMORY{  (pre-Injury memory problems) Intermediate vs Mal 63.00
Intenmadiate vs Mon 35.00
CONCENT1 {pre-injury conceniration problems}  Intermediale vs Ma! 48,50
Intermediate vs Non 5250
FATIGUE}  (pre-mjury faligue) Intermediate vs Mal 5450
Intermediate vs Non *26 Inter < Nan
VISION1 {pre-injury vision problems) Intermediate vs tat 59.50
Infennediate vs Non 49,50
MOISEINY  {pre-injusy noise Intolerance) Intermediate vs Mal 3700
. Intermediate vs Non 37.00
JUDGEMES  {pre-Injury judgement problems} Intermediate vs Mal 4150
intermediate vs Nea 58.50
ANKIETY1  (pre-injuy anxety) Intermediate vs Mai 48.00
Intermediate vs Mon 28 Inter < Non
HEADACH2 (pest-injury headaches) Intermediate vs Mal 44.50
Intermediate vs Non 39.00
ost-injury dizziness) Itermediate vs Mal *3% Inter < Mal
DZZNEZ a ) Intermediate vs Non 47,00




82.1.3. jnter ate Injured, Malingering, and Noran]ur - ‘

Test Variable Comparison U value Difference
IRRITABZ  (pestinjury intabiity) Intermediate vs Mal *23 Inter < Mal
Intermediate vs Non 49,50
MEMORY2 (post-njury meinosy problems) Intermediate vs Mal 46.50
' Intermediate vs Non 52.00
CONCENT2 (postinjury concenfration problems) Hdermediate ve Mal *28 Inter < Mal
intermediate vs Non 53.00
FATIGUEZ  (postinfury fatigue) tntermediate va Mat 4700
Intermediate vs Non 58.50
VISION2 (post-injury vision problems) Intermediate vs Ma! 44,00
Interrmediate vs Non 48,00
NQISINZ {post-injury nofse intolerance} Intermediate vs Mal *30 Inter < Mal
Intermediate vs Nen §6.50
JUDCEMEZ  {post-njury judgement problems}) Intermediate vs Mal 295 inter < Mal
infermediate vs Non 49.50
ANXIETY2  {post-injury anxiety) Intermediate vs Ma) “22 Inter < Mal
intermaediate vs Non 4350
HEADADIF  ({difference in headachs incidence)  Infermediate vs Mal 4000
DIZZDIF {difference in dizziness incidence)  (ntermediate vs Mal *26.5 Inter < Mal
IRRITOIF (diffarance in itritability) Intermediate vs Ma! *12 Inter < Ma}
MEMDIF {difference in memory groblems) Intermediate vs Mat 37.00
CONCPDIF  (diffsrence in concentration [nterTnediate vs Mat *18.5 Inter < Mal
preblems)
FATIGDIF  (difference in fatigue) Intermediate vs Mal 45,50
VISIODIF {difference in vision problsms} Intermadiate vs Mal 42,00
NOISEDIF  {uifference in notse intoletance) intermediate vs Mal *24 Tnter < Ma
JUDGDIFF  (difference in judgement problems)  Intermediate vs Mal *24 Inter < Mal
ANXDIFF {difference in anxiety) intermediate vs Mai *20.5 Inter < Mat
BVRT BVRCOR_C (copy task comect) intermediate vs Mal *31 Mal < [nter
Intermediate vs Non 38.00
BVRERR_C {copy task errois) Intermediate vs Mal *30 Inter < Mal
Intermediate vs Nen 36.00
OMIS. C (copy task amissions) intermediate vs Ma) §1.50
Intermediate vs Non 47.00
DISTOR_C  (copy lask distortions) Intermediate vs Mat *18.5 Inter < Mat
Intermediate vs Non 45.50
PERSEV C (copy task perseverations) Intermediate vs Mal €0.00
Intesmediate vs Non £0.00
ROTAT_C  (copy task rotations} Intermediate vs Mal 20 kater < Mal
Intermediate vs Noh 48.00
MISPLA_C  (copy task misplacements) Intermediate vs Mal £6.50
Intermediate vs Non £8.00
SIZE C (copy lask size eors} Intermadiate vs Mal £6.00
Intermediate vs Non 56.00
LEFT_C (copy task left sided ermors) Intermediate vs Mal 27 nter « Mal
Intermediate vs Nen 43.00
RIGHT_C  (copy task right-sided errors) Intermediate vs Mal 39.00
intermediate vs Non 3750
BVRCOR_D (recall task comect) Intermediate vs Mal 3850
Intermedate vs Nen 55.00
BYRERR D (recal task errors) Intermediate vs Mal 28 inter < Mal
Intermediate vs Non 51.00
Cr L frecall task omissions) Intermedtate vs Mal £4.00
Intermediate vs Non 52.50
Di3TOR D (recall task distortions) Intermadiate vs Mat *17 Inter < Mal
Intermediate vs Non 59.50




8.2.1.3. Infermedinte Infured. Makngering, and Noninivsed Groups - condinued

Jest | Variable Comparison U vakie Difference

PERSEV_D (recal task perseverations) Intermediate vs Mal 37.50
Intermadiate vs Non 4100
ROTAT_D  {recall task rotations) Intermediate vs Mal 37.50
’ Intermediate vs Non 56.50
MISPLA_O  (recall task misplacements) ‘ntermediate vs Mal 4960
Intesmeckate vs Non 33.00
SIZE_D {vecall task stze ermors) Intermediate vs Mal 52.60
Istermediate vs Mon 60.00

LEFT_D {recall task left-sided errors) Intermediate vs Mal *21 inter < Mal
Intermediate vs Non 5§9.00
RIGHT D  (recall task fght-sided ervors) Intermediate va Mal 3650
Intermediate vs Non 57.50
PASAT PASATH {trial 1) Inter _diate va Mal 56.50

fntermediate vs Nor *25.5 Inter < Non
PASATZ {trial 2) intenmediate vs Mat 36.50
intermediate va Noo 36.50
PASATI (frial 3) intermediate va Mal 40.50
Intermediate vs Non 52.50

PASATS {triat 4) Intermediate vs Mal *26.% Ma « [pter
Intermediate vs Nan 46.00
PASATTOT (total score) Intermediate vs Mal 49.50
Intermediate ¥s Non 33.00
STROOP STROOPT  {trlel 1: speed) Intermediate vs Mal 4550
intermediate vs Non 34.50
STROOP2  (bial 2: speed) Intermediate vs Mal 53.50

Ktesmediate vs Non *25 Mon < fnter
STROOP3  {tal 3; speed) intermediate vs Mal 61.00
Intermediate vs Non 43.00
STROOP4 (el 4: speed) Intesmediate vs Mal 60.00
Intermediate vs Non 36.50
sUBT32 {speed difference: trials 3 and 2) Intermediate vs Mat 47.50
intermediate vs Non 5400
SUBT42 {speed difterence; trials 4 and 2) Intermadiate vs Ma) 49.50
Intermediate vs Non 47.090
STRIACC  {trial 1: acawracy) Intermediate vs Mal 3550
Interrnediate vs Non 51.50
STR2ACC  (tria} 2: accuracy) Intermediate vs Mal 2550
Internediate vs Non 36.50
STR3ACC  {frial 3; accuracy) intermediate vs Mal 2200
intermediate vs Non 59.50

STRIACC  (tria) 4; accuracy) intermediate vs Mat *21 Mal < Inter
intermediate vs Non 51.00

REY 15ATEM FIFTEEN  (total comect) Intermediate vs Mat “14 Mal < Inter
intermediate vs Nost 48.50
RDS ROSFORW  {lotaf score forward) Intermediaie vs Mal 36.50
. Intermediate vs Non 51,50

RDSBACK  (totat score backwards) Intermediate vs Mal *31.5 Mal < inter
ntermediate vs Non 50.00

RDSTOT {overak tolal} [ntermediate vs Mal *30.5 Mal < inter
Intermediate vs Non 48.50
RDSDIFF  (forward minus backward scare) Intermediate vs Mal 4700
Intermediate vs Non 58.56

Note. “p <.05



8.2.1.4. Comparison betwen Long Term Injured, Malngering, 2nd Noninjured Groups

Test Variabie Comparison U vakie Difference
PCI. PCLA {pre-njury total symptoms) Leng Term vs Ma} *§ Ma) < Long Term
Long Term vs Noa 29.50
PCL2 {postnjury total symptores) Long Term vr M-t 11.50
Long Ter 26.50
PCLOIFE (diffesence i tatal symptons} Long Term .l *1 tong Term < Mal
PCLPGSY  {pre-injry typical PSC} Long Term vs Mal *2 Mal < Long Term
Long Term ve Nont 13.50
PCLPCS2  {post-injury typical PCS) Long Tem: vs Ma! 13.00
Long Term ys Non 24.50
PCLPCOIF  (difference in typical PCS) Long Term vs Mal *S Long Term: < Maf
PCSC PCECATOT  {pre-injury total symptams) Long Term vs Mal 21.50
Long Term vs Non *7 Leng Term < Non
PCSCIFRQ  (pre-injury symptom frequency) Lang Term vs Mal 2090
Long Term vs Non 17.59
PCSCHNT  {pre-injufy symptom intensity) Long Term vs Mal 25.50
Long Term vs Nen *3.5 Long Term < Non
PCSCIOUR  {pra-injury symptom duration) Long Teym vs Mai 20.00
’ Long Term vs Non *9 Long Tesm < Non
PCSCZTAT (post-injury total symptoms) Long Tarm vs Mal 18.50
Long Term vs Non 23.50
PCSC2FRQ  {postnjury symptam frequency} Long Tesm vs Mal 18.00
Long Term vs Non 21.00
PCSC2INT  {postinjury symptam mtensity) Long Term vs Mal 15.00
Long Term vs Nen 26.50
PCSC2DUR  {post-injury symptom duration) Long Term vs Mal 23.00
Long Ferm vs Non 23.00
TOTDIFF (difference In total symptoms) Long Term vs Mal 16.00
FRQDIFF (difference in symptom frequency)  Long Term vs Mal 15.50
INTDIFF {ditfarence i symptom intensity) tong Term vs Mal 13.00
DURDIFF  (difference in symptom duration) Long Term vs Mal 18.50
HEADACH1 ({pre-injury headaches) t.ong Term vs MeJ 18.00
Long Term vs Non 228
DIZZINEL {pre-injury dizziness} i.ong Term vs Mal 304
Long Term ws Non 25.00
IRRITABY  {pre-injury imitability) Long Term vs Mal 25.00
Long Term vs Non 27.00
MEMORYt  (pre-injury memory preblems) Long Term vs Ma! 32,00
Long Term vs Nony 13.50
CONCENT1  {pre-ijury concentration problems}  Long Term vs Mal 26.00
Long Term vs Non 16.00
FATIGUE1  (pre-njury fatigue} Long Term vs Maj 285"
Long Term vs Non 13.00
VISION1 {pre-injury vision prablems) Long Term vs Mai 2550
Long Term vs Noa 25.00
NOISEIN!  (pre-injury noise infolerance) Long Tenm vs Mal 2750
- Long Term vs No# 10.50
JUDGEME1 {pre-injury judgement probiems) Long Teem vs Mal 28.50
Long Term vs Non 22.00
ANXIETYS  (pre-infury andety) tong Term vs Mal 30.00
l.ong Term vs Nen 6 Long Teimn < Non
HEADACHZ {post-injury headaches) Long Term vs Mai 17.00
Long Temt vs Non 2550
DIZZINEZ  (postinjury dizziness) Long Term vs Ma) 1850
Long Term ve Non 20.0




8214, Tenm Injured, Ma i Noniniure: - conti
Tast Vatiable Comparison U vaiue Difference
IRRITABZ  ({postinjury imitability) Long Term vs Mal 22.00
Long Term vs Non 15.50
MEMORY2  (post-injury memary prablems) Long Term vs Ma) 245G
Long Term vs Non 26.00
CONCENT2 {post-injury concentration problems) Long Term vs Mal 26.00
Long Term vs Nen $7.00
FATIGUEZ  {post-injury fatiguie) Long Term vs Mal 18,50
Long Term vs Non 25,50
VISIONZ (post-infury vision problem:s) Long Yesm vs Mal 20.50
Long Term vs Nen 28.50
NOISINZ {(post-injury noise intolerance) Long Term vs Mal 17.00
Long Tern vs Noa 28,00
JUDBEME2 {post-injury judgement problams) Long Tesm: ¢3 Mal 24.50
Long Term vs Noa 16.0¢
ANXIETY2  (post-injury amdety) Long Tenn va Mal $3.00
Long Term vs Non 1850
HEADADIF  (difference ln headache lncidence)  Long Term vs Ma) *3 Long Term < mal
DIZZDIF (difference n dizziness incidence)  Long Term vs Mal 18.00
IRRITDIF {difference in initabllity) Long Term vs Mal 19.50
MEMDIF {difference in memory preblems) Long Term vs Ma) 2550
CONCDIF  {difference in concentration Long Tern vs Mal 28.00
problems)
FATIGINF  (difference in fatigue) Long Tenn vs Mat 24.00
VISIODIF  (difference in vislon problems) Long Term vs Mal 19.00
NOISEDIF  {difference in nolse intolerance) Long Term s Maj 19.60
JUDGIDIFF  (difference In judgement problems)  Laong Term vs Mal 23.00
ANXDIFF  {difierence in amiety) Long Term vs Mai *8 Long Term < Mal
BVRT BVIRCOR_C (copy task correct) Long Term v Mal *10.5 Mal < Long Term
Long Term vs Non 12.00
BVRERR_C (copy task errors) ¥ Term va Mal *3.5 Long Term < Mal
. » Term vs Non 11.00
OMIS_C {copy task omissions}) Long Temt vs Mat 22.00
Long Term vs Non 2000
BDISTOR C  (copy task distortions) Long Term vs Mal *10.5 Long Teym < Mal
Long Term vs Non 2650
PERSEV_u  {copy task perseverations} Long Term vs Mal 30.00
Long Term vs Non 30.00
ROTAT_C  (copy task rotations) Long Term vs Mat 14.50
tong Term vs Non 29.50
MISPLA_C  (copy task mispiacements) Lom; Term va Mul 16.00
Long Teqm vs Non 14.00
Si2E C {copy task size etrors) t.ong Term vs Mat 28,50
Long Tesm vs Now, 24.50
LEFT_C {copy fask left-sided ervors) Long Term vs Mai 16.50
Long Term vs Non 25.50
RIGHT_C  {copy tasl sight-sided errors) Long Term vs Mal *10 Long Tenn < Mal
Long Term ve Non *6 Long Term < Mal
BVRCOR D (recall task correct) Long Term vs Mal *7.5 Mal < Long Term
Long Term ve Non 2.0
BVRERR_D (recali task emors) Laong Tern vs Ma! *9.5 Long Term < Mal
Le g Term vs Non 25400
OMIS.D  (recal iask omisslons) Long Term vs Mal 24.00
Long Teum vs Non 29.50
DISTOR_D  (recal task distortions) Long Term vs Mal 15.60
Long Tesm vs Non 17.50




8.2.1.4. Lona Term injured, Mafingering, and Nonipjured Groups - gontinued

Test Variable Comparison U viive Difference
PERSEV_D (recall task perseverations} Long Term vs Mal 21.50
Long Term vs Non 20,00
ROTAT_ D (recalt tok rotations) Long Term vs Mal 19.50
Long Term vs Non - 23.00
MISPLA_ D (recalt task misplacements) Long Term vs Mal *{1 Long Term < Mal
Lung Term vs Non 17.50
SRED {recall task size emors) Long Term vs Mal 28.50
Long Term vz Nor 22,50
LEFT_D (tecalt task lefi-sided erors) Long Term vs Mal i8.50
tong Term vs Non 2550
RIGHT_D (recali task right-sided errors) Long Term vs fifal 6.5 Long Term < Mal
Long Temm vs Non 16.00
PASAT PASATI {trial 1) Long Term vs Mal 17.08
Lonig Term vs Non 21,00
PASATZ {trial 2) Long Term vs Ma) *7.5 Mal < Long Term
Long Term vs Nen 24.50
PASATS {trial 3) Long Tefim vs Ma! 12.00
Long Term vs Non 29.00
PASAT4 (i) &) Long Term vs Mal *9.5 Mal < Long Term
Long Terrs vs Non 25.50
PASATTOT (total score) Long Term ss Mal *9 Maj < Long Term
Long Tenn vs Non 29.50
STROOP STROOP1  {trial 1: speed) Long Term vs Mal 21.50
Long Term vs Non 15.50
STROOP2  (irial 2: speed) t.ong Term vs Mal 15.00
Long Term vs Men 2700
STROCP3  (trial 3: spead} Leng Tevm vs Mal 23.00
Long Tenm vs Non 25.50
STROOP4  {trial 4: speed) Long Term vs Mal 2250
Long Term vs Non 25.50
SU9T32 {speed differenca: triais 3 and 2) Long Term vs Ma) 20,00
Long Tesm vs Non 25.00
SUBT42 (speed difference: trials 4 and 2) Long Term vs Mal 2900
Long Temm vs Non 28.50
STRIAGG  (tial 1: accuracy) Long Term vs Mal 13.50
{.ong Term vs Non 26.00
STRZACC  (irial 2: accuracy) Long Term vs Mal *3 Mal < Long Term
Long Term vs Nont 18.50
STR3ACC  (trial 3: accuracy} Long Term vs Mol 13.00
Lonp Term va Noa 26.50
STR4ACC  {tial 4: accuacy) Long Tesm vs Mal *6 Mal < Long Term
Long Term vs Non 19.50
REY 15ITEM FIFTEEN (tota) comect) Long Term vs Mat *10 Mat < Long Term
Long Term vs Non 20.50
ROS RDSFORW  (total score forward) Long Term vs Mal 16.50
: Long Term v Non 28.00
RDSBACK  (tots) score backwards) Long Term vs Mal 16.00
Long Term vs Non 22,00
ROSTOT {overall totaly Long Terin vs Mal 15.00
Long Term vs Non 258
RDSOIFF  (forward minus backward score) Long Term vs Mal 19.50
Long Term vs Non 25.00

Note. *p < 05



2.1.4. Examination of Pre~, Peri-, and Post-

injury Factors

The injured group was then examined in more detail, with

regard to the above factors.

Subgroups defined in terms of gender, region, circumstances
of injury, and culpability, were compared, also using the
Mann-Whitney U test., In terms of circumstances of injury,
it was decided only to compare sports injured subjects with
violently injured subjects. The small numbers in other
categories made their inclusion unfeasible. Given numbers
available, it was not possible to extend consideration of
these factors to the three chronicity-defined injured

subgroups (recent, intermediate and long term).

For each of the subgroup comparisons, results are shown in

tables 8.2.2., 8.2.3., 8.2.4,, and 8.2.5., respectively.
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8.2.2. Gendsr Comparisons
8.221. Male Injured versus Fernale Injured

Test Score U value Significant differences
PCL PCLY (pre-injury total symptoms) 12.00
ptL2 (Post-njury totat symptoms) *?  Male Injured < Female Injured
PCLDIFF  (difference i tetal symptoms) *5.5 Male Injured < Female tnjured
PCLPCS1  (pre-injury typical PSC) 18.00
PCLPCS2  (postinjury typical PCS) *7 Male njured < Female Injured
PCLPCDIF (difference i typical PCS) "3.5 Male nfured < Female ijurad
PCSC PCBCITOT fre-injury total symptoms) 2i80
PCSCIFRQ {pre-injury symptom frequency} 22.50
PCSCAINT  (pre-injury symptom intensity) 2050
;CSCA DU  (pre-injury symplom duraticn) 20,00
PCSC2TOT (post-injury total symptoms) *5.5 Male Injured < Female Injured
PCSG2FRQ (post-injury symptom frequency) ‘4  Male Injured < Female Injured
PCSC2INT  (postinjury symptom Intensity) *4  Male injured < Femele Injured
E;CSGEDU (post-njury symptom duration) *7.5 Mala Injured < Female [nfured
TOTDIFF  {¢ifference in totaf symptoms) *4 Male Injured < Female injured
FRQDIFF  (difference i symptom frequency) *3 Male Injured < Female injuncd
INTDIFF  (difference In symptom Intensity) *4  Male Injured < Female Injred
DURDIFF  (difference in symptomn duration) *3  Male lnjured < Femala injured
HEADACH1 (pre-injury headaches) 15.00
DIZZINET  (pre-Injury dizziness) 19.00
IRRITAB1  {pre-injury imitability) 2250
MEMORY?1 (pre-injury memory problems) 20.00
::OMCENT {pra-injury concentration problems) 18.00
FATIGUE] (pre-injury fatigue) 10.00
VISIONt  {pre-injury vislon problems} 24.00
NOISEINT  (pre-injtey noise intalerance) 18,50
JUDGEMET {pre-injury Judgement problems}) 15.50
ANXIETYT (pre<injury ardety) 15.59
HEADACH?Z {postinjury headaches) *7.5 Male injured < Femsle [njured
DIZZINEZ  (post-injury dizziness) 6.56
IRRITABZ  (post-injury initability) 8.50
MEMORY2 (postinjury memory problems} *3  Male Injured < Female Injured
CONCENT  (post-injury concentration prohlems} 14.50
2
FATIGUEZ (pest-njury fatigus) *5  Male [njured < Female Injured
VISION2  (post-injusy vision probletns) 20.00
NOQISIN2  {postinjury noise intelesrance) 15.50
JUDGEME2 (post-injusy fudgement peablems} 2000
ANXIETYZ (postinjury anxiety} 15.50
HEADADIF {dfference in headache incidence) 11.00
DIZZDIF  {difference in dizziness incidence) 12.00
IRRITDIF  {difference in initability) 12.00
MEMDIF  (difference in memory problems) *3  Male Injurad < Female Injured
CONCDIF  (difference in concentration probiems) 11,00
FATIGDIF  (difference In fatigue) *2 Male injured < Femate Injured
VISIODIF  (difference in vision problems) 21.00
NOISEDIF  (difference in nolss intolerance} 13.00
JUDGDIFF (difference w judgement problams) $8.50
ANXDIFF  (difference In sndety) 10.00

Note, "o <05



9.2.2.2, Male Nopinhirad versus Female Noninjtred

Test Score U value

PCL PCLi (pre-infury total syroptors) 2450
pCL2 {postinjury total symptoms) 2450
PCLPCST  (pre-injury typical PSC) 22.00
PCLPCS2  ({post-injury typical PCS) 22.80

pCcse PCSCITOT (pre-injury total symptoms} 19.00
PCSQIFRQ (pre-injury symptam frequency} 2550
PCSCHNT  (pre-injury symptem Intensity) 16.50
PCSCIDU  {pre-injury symptom duration) 21.50
R
PCSC2TOT {past-injury total symptoms) 19.00
PCSC2FRQ {postinjury symptom frequency) 25.50
PCSCZINT  {postinjury symptom intensily) 18.50
;CSCEDU {postinjury symptora duration) 21.50
HEADACH1 {pre-injury headaches) 25.00
DIZZINE1  {pre-Injury dizziness) 2250
IRRITAB1  {pre-injury imitabilily) 26.50
MEMOCRY1 {pre-injury memory peehlems} 18.50
CONCENT (pra-njusy concentration prablems) 20.00
1
FATIGUE! (pre-injury fatigue) 26.50
VISIONY  {pre-injusy vision problems) 2250
NOISENT  (pre-infury noise Intolerance) 26.50
JUDBEME1 {pre-injury judgement problems) 19.50
ANXIETY1 (pre-injury anxety) 19.00
HEADACH2 {post-ijury headaches) 25.00
DIZZINE2  (post-injury dizziess) 2250
IRRITAB2  (post-injury irvitability} 26.50
MEMORY2 ({postinjury memory prablems) 18.50
CONCENT  (pest-injury conceniration problems} 20.00
2
FATIGUE2 (postinjury faligue) 26.50
VISION2  {postinjury vision problems) 2250
NOISIN2  (post-injury noise intolerance) 26.50
JUDGEME2 (post-injury Judgement problems) 19.50
ANXIETY2 (postinjury anxiety) 19.00

Note,'p<.05



8.2.3. Region

8.2.3.1. Gauteng Infured versus Mpymatanga Irjured
Test Score U value
PCL PoLt {pre-injury total symptoms) 22.00
BCL2 {post-injury tolal symptoms} 2550
PCLOIFF  (diiference in total symptoms} 28.00
PCLPCSS  (pre-Injury typical PSC) 24.00
PCLPCS2  (postinjury typical PCS) 19.00
PCLPCDIF (difference in typical PCS) 20.50
pCsC PCSCATOT ({pre-injury total symptoms) 29.00
PCSCTIFRQ {pre-injury symptom fraquency) 27.50
PCSCHNT  {pre-injury symplom intensity) 28.50
;0801 DU ({pre-injury symptom duration) 28.00
PCSC2TOT (postinjury total symptoms) 20.00
PCSC2FRQ (postinjury symplom frequency) 26.00
PCSCANT  ({postinjury symptom intensity) 21,50
;cscznu {post-injury symptom duration) $7.00
TOTDIFF  (difference in total symptoms} 24.00
FRQDIFF  (difference in symptom frequency) 2500
IMTDIFF  {difference in symptom intensity) 23.00
DURDIFF  (difference in symptem duration) 22.50
HEADACH1 {pre-injury headaches) 2050
DIZZINE1  {pre-injury dizzess) 20,00
IRRITAB1  {pre-injury imitability) 2800
MEMORY1 {pre-injury memery problems) 24.00
CONCENT ({pre-njury cancentration problems) 25.00
1
FATIGUEt (pre-injury fatigue) 29.00
VISION1  {pre-injury vision preblems) 256.00
NOISEINT  {pre-injury nolse intolerance) 20.00
JUDGEME! (pre-injury Judgement problems) 24.5¢
ANXIETY1 {pre-injury aniely) 25.00
HEADACH2 (post-injury headaches) 27.50
DIZZINE2  {post-injury dizziness) 24.50
IRRITABZ  {postinjuy Initability) 28.00
MEMORY2 (post-injury memory problems) 2200
CONCENT {post-njusry concentration pioblems) *9
2
FATIGUEZ (post-injury fatigue) 20.50
VISIONZ  (post-injury vision problems) 28.00
NOISINZ  (post-injury noise ntolerance) 2400
JUDGEME2 {post-injury judgement problems}) 19.50
ARXIETY2 (postinjury andety) 19.00
HEADADIF {difference i headache hcidence) 28400
DIZZDIF  {ditference in dizziness ncldencea} 26.50
IRRITDIF  (difference in imitability) 28.00
MEMDIF  ({difference in memory problems}) 25.00
COMCDIF  ({difference in concentration problems} 15.00
EATIGDIF  (difference in fatigue} 20.00
VISIODIF  {difference in vision problems) 30.00
NOISEDIF  (difference In nolse infolerance) $5.80
JUDGDIFF  (difference in judgement problems} 23.00
15.00

ANXDIFF  (difference in atixiety)

Mpumalanga Injured < Gauteng injured

Rote, *p < .05



8.2.3.2. Gauleng Noninjured versus Mpumalangs Nonkjured

Test Scare Uvalue Sigrificant differences

PCL PGL1 {pre-inmjury total symptoms} 1580
PCL2 {post-injury total symptoms) 15,00
PCLPCSt  {pre-injury typical PSC) 19.00
PCLPCS2  (post-injury typival PCS) 18,00

pesc PCSCATAT (pre-injury tatal symptoms) Z4.00
PCSCIFRQ (pre-injury symptom frequency) 13.00
PCSCHINT  {prednjury symptom intensity) 21.50
;CSC! DU ({pre-injury symptom duration) 23.00
PCSC2TOT {post-njury total symploms} 24.00
PCSC2FRQ (post-injury symptom fraquency) 13.00
PCSC2INT ({post-injury symptom mtensity) 21.50
PCSC2DU  (postnjury symplom duration) 23.00
R
HEADACH1 (pre-injusy headaches) 24.50
DIZZINE1  (pre-injury diziness) 24,00
SRRITABT  {pre-injury Fritabiiity) 21.50
MEMORY1 (pre-injury memory problems} *35 Gauteng Non < Mpumaianga Non
CONCENT {pre-njury concentraticn problems) 18.00
1
FATIGUE1 (pre-injury fatigue) 15.00
VISIONT  (pre-injury vision problems) 18.50
NOISEINT  {pre-njury notse intolerance) 22.50
JUDGEMEY (peednjury judgement prablems) 23.00
ANXIETY1 (pre-injury anxiety) 20,00
HEADACH?2 {post-Injury headaches) 24,50
DIZZINE2  {post-injtxy dizziness) 24.00
IRRITAR2  (post-injury kritablity} 2150
MEMORY2 ({post-injury memory problems) *3,5 Gauteng Non < Mpumalanga Non
CONCEMT (post-injury concentration probtems) 18.00
2
FATIGUEZ ({post-mjury fatigue) 15,00
VISION2  (postdnjury vision problems) 1850
NOISINZ  (post-injusy nolse Intoterance) 22,50
JUDGEME? {post-injury judgement problams}) 2300
ANXIETYZ  (post-injury andety) 20,00

Note. *p < .05



8.2.4. Circuimstances of Iniury (Sports Infury versus Victent Injury}

Test Score Uvalue Significant differerices
PCL PFCLt {pre-injury total symptoms} 3.50
PCL2 {post-injury total symptoms} 0 Sports Injured < Viclently Injured
PCLDIFF {difference in total symptoms) *t  Spodts Infured < Violentfy injured
PCLPCS1 {pre-injury typical PSC) 3,00
PCLPCS2 {postdnjury typical PCS) 1.50
PCLPCOIF {difference In typicat PCS} 2.00
FCSC PCSCITOT  (pre-injury total symptoms) 4.00
PCSCIFRQ {pre-mjury symplom frequency) 5,59
PCSCHINT {pre-injury symptom: intensfty) 450
PCSCIDUR {pre-injury symptorm duraticn) 8.00 .
PCSC2TOT {post-injtxy total symptoms) *0 Sports Injured < Viclently Injured
PCSC2FRQ {post-injury symptom frequency) *0.5 Sports Injured < Viotently Injured
PCSC2INT (post-injury symptom intensity) 150
PCSC2DUR ({postinjury symptom duration) 400
TOTDRIFF {difference in total symptoms) £.00
FRAQDIFF {difference in symptom frequency} 6,00
INTOIFF {difference ¥ syptom intensiy) £.00
DURDIFF (difference in sy\vptom duration) 6.00
HEADACH1  (pre-injury headachesy 6.00
DIZZINE1 (pre-injury dizziness) 6.00
IRRITABT {pre-injury initablity) 7.50
MEMORY1 {pre-mjury memory problems) 200
CONCENT1 {pre-injury wotcentration problems) 4.50
FATIGUE1 {pre-injury fatigue) £.00
VISION? {pre-Injury vision problems) 400
NOISEINT {pre-injury nois¢ intolerance) 3.00
JUDGEME] {pre-injury judgement prablems) 850
ANXIETYS (pre-injury amdety) 6.00
HEADACH2 {postinjury headaches) 7.50
DIZZINE2 {postinjury dizziness) 4.50
IRRITAS2 {post-infury iitablity) 7.00
MEMORY2 {post-injuny memory groblems) *3  Sports injured < Violently injured
CONCENT2 {post-injury conceniration problems)} 3.50
FATIGUE2 (postinjury fatigue) *{  Sports Injurad < Violently Injured
VISION2 {post-Injury visicn problems) 4580
NOISINZ {post-injury noise intolerance) 650
JUDGEME2 {post-injury judgement prohlems} 8.50
ANXIETYZ2 (past-injury anxiaty) 6.5
HEADADIF (difference In headache incidence} 6.00
DIZZDIF {tifference in dizziness incidence} 6.00
IRRITDIF {dhifference in kritability) 8.0
MEMDIE {difference in memery problems) 4,00
CONCDIF (ditference in concentration problems) 6.00
FATIGDIF (difference In fatigue) 4,00
VISIODIF {difierence in vision problems) 7.50
NOISEDIF {diffesence In noise intolerance) 6.00
JUDGDIFF {difference in judgement problams) 8.00
ANXDIEF {difference in andeiy) 6.00

Note, °p < .05



8.2.5. Culpakili lamil ther Pa

Test Score 1 value

PCL PCLA {pre-injusry total symptoms} 2550
PCL2 {post-injury total symptoms) 19,00
PCLDIFF  (difference in total symptoms) 16.59
PCLPCS1  {pre-injury typical PSC) 26.00
PCLPCS2  (postdnjury typlcal PCS) 23.59
PCLRPCDIF  (differencs in typical PCS) 24.50

PCSC PCSCITOT {pre-injury total symptoms) 25.00
FCSC1FRQ (pre-mjwy symptom frequency) 28.50
PCSCHINT  (pre-injury symptom intensity) 2300
PCSC1DUR {pre-injury symptom duration) 2000
PCSC2TOT (posinjury totaf symptoms) 26.00
PCSCZFRQ (post-injury symptom frequency} 21,00
PCSC2INT  (postinjury symptom Intensily) 23.00
PCSC2DUR (post-injury symptara duration) 27.06
TOTDIFF  (difference in total symptoms) 26.00
FRQDIFF  (difference i symptom frequency) 26.50
INTDIFF {diffarence In symptoin intensity) 24 70
DURDIFF  (citerence in symptom duration} 27.5)
HEADACHT ({pre-injury haadaches) 15.00
DIZZINE{  (pre-injury dizziness} 30.00
IRRITAB1  (pre-injury irrftabikity) 17.50
MEMORY!  (pre-injury memory problems) 26.00
CONCENT1 (pre-injisy concentration problerrs) 2750
FATIGUE!  {pre-injury fatigue) 25.50
VISION1 (pre-injwy visien problems) 21.60
NOISEINT  {pre-injury rolse Intolesance) 27.00
JUDGEMET (pre-njixy judgement problems) 23.00
ANXIETY?  (pre-injury apdety) 24.00
HEADACH2 {postinjury headaches) 28.50
DIZZINE2 (postinjury dizziness) 23,50
IRRITAB2  {postinjury imitability} 2400
MEMORY2  (postinjury memory psobiems) 13.50
CONCENT2  (post-injury concentration problems) 2650
FATIGUEZ  {post-injury fatigue) 16.00
VISIONZ {post-injury vision problems}) 28.60
NOISIN2 {postindury noise intolerance) 26.50
JUDGEME2  {postnjury judgement probiems) 2250
ANXIETY2  {postinjury anxiety) 27.00
HEADADIF  {difference In headache incidence}) 24.00
ZZDF {difference In dizziness incidence) 24.50
IRRITDIF {cktference in iitability) 22.00
MEMDIF (difference In memory problems) 19,00
CONCDIF  (difference in concentration 29.50

problems)

FATIGDIF  (difference in fatigue) 16.00
VISIODIF (difference in vision preblems) 2150
NOISEDIF  (difference in noise Intolerance)} 29.50
JUDGDIEF  {difference in judgement problems) 26.50
ANXDIFF {difference In arodety} 2150

HNote, *p <.05



Correlation matrices were then generated to investigate

relationships between scores and education, age, time since
injury. Injury number was not examined, given that only one
subject had sustained more than cne injury (the subiect had

sustained two injuries).

Whare cell sizes contained at least fifteen subjects, aad
where assumptions of approximate normality could be made,
Pearson product-moment correlation coefficients were
generated. Where cell sizes were smaller, or where strong
deviations from normality occurred, Kendall's Tau
correlation coefficients were generated. Correlations
between assessment scores and the above factors are given
in Table 9. As elsewhere, significant values are

highlightec.

Pearson product-moment correlation coefficients are listed
for education and cognitive sceores, as well as age and
cognitive scores, in Table 9.1.l1.. Pearson product-moment
cor.~lation coefficients for education and postconcussive
symptoms, as well as for age and postconcussive symptoms,

are listed in Table 9.2.1..

Kendall tau correlation coefficients for time since injury
and cognitive scores are listed in Table 9.1.2., while
Kendall tau correlationslfor relationships between time
since injury and postconcussive symptoms are listed in

Table 9.2.2..
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Tast Score Edugcation Age
BVRT “BVCORR_C (copy task corec)) 0.0 0.3%
BVERR_C {copy task errors) 0108 031

BYCORR_D {recalf task comect) 041 047

BVERR D ({recsll task eirors) 0.32 018

PASAT PASAT1  (trial1) 0.20 0.44
PASAT2 {trial 2)‘ 020 044

PASAT3 (trial 3) 6.23 043

PASAT4  (gial4) 0.26 046

PASATTOT ({otal score) 023 047

STROOF STROOPt  (trial 1: spaed) -0.23 039
STROCP2  (trfal 2: speed) 0143 026

STROOP3  (tdal 3: speed) -0.26 034

STROOPS  (rial 4; speed) 0.33 0.04

SUBT32 {speed difference: ials 3 and 2} -0.35 -0.37

suBT42 (speed difference: trials 4 and 2} *0.83 024

STRIACC  {trial 1: accuracy) 0.23 0.47

STR2ACC  {trial 2 accuracy) -0.08 031

CTRIACC  (trial 3: accuracy) 0.30 039

STRAACC  (tial 4: accuracy} 022 0.42

REY 15{TEM FIFTEEN  (total corect) 0.22 0.41
RDS RDSFORW (total score forward} -0.38 -0.37
RDSBACK  {total score backwards) -0.05 0.02

RDSTOT  {overaf{otal) -0.34 -0.22

ROSDIFF  {forward minus backward score) 023 027

Nole.'p<.05



Test Score Kenda¥ tau
BVRT BVCORR_C {copy task correct) *0.38
BVERR_C (copy task ervors) +-0.38
BVCORR.D {recall task comect) 023
BVERR_D {recall task ervers) 025
PASAT PASAT1 (uiat 1} 0.10
PASATZ (tial 2) 0.10
PASAT3 (iriad 3) -0.18
PASATS (irial 4) 0.13
PASATIOT {total scose) 0,01
{trtal 1: speed)
STROOP  STROOP1 (trial 1: speed} 0.08
STROOP2 {triat 2: spaed) 0.12
STROOP2 {trial 3: speed) 097
STROOP4 {irial 4: speed) 0,01
SUBT32 {speed difference: trials 3 and 2} 0.10
SUBT4X (speed differenca: tials 4 and 2) -0.03
STR1ACC (tdal 1: accuracy) .09
STR2ACC {trtel 2; accwracy) 0.08
STRIACC ftrial 3: accuracy) 020
STRIACC (trial 4: accuracy) 019
:"E‘E\l:[ 15 FIFTEEN (total correct) -0.29
RD* RDSFORW (total score forward) -0.04
RDSBACK (total score hackwards) -0.06
ROSTOT {overall total) 0.09
ROSDIFF {forward minus backward score) +0.04




9.2. Relationships belween Posiconcussve G

.- 3.and Demographle Factors

9.2 1, Narmaily Cishibited Variables: Peargon Product-Moment Correlation Coefficien

Test Score Educatior Age
PCL PoL (pre-nfury iotal symptoms} 047 027
PCL2 {postinyury tetal symptoms) 64 .09

PCLDIFF  {d'iference in totat symptoms) *, -0.22

PCLPCST  (pre-jusy typical PSC) 0.34 0.37

PCLPCS2  (postinjury typical PCS) 02t

PCLPCDIF  {diffen In typical PCS) .50 -0.67

PCSC PCSCITOT (pre-inf ~ foval symptoms} 1 -0.03
PCSCIFRQ (pre-iv ury symplom frequency) *-09 0.00

PGSCHINT  {pre-injury symptors intensity) <013 0.07

PCSCIDUR (pre-inju.y symptom duration) 08 0,13

PCSC2TOT (postinjury total symptoms) 71 -0.09

PSCS2FRQ (postinjury symplom frequency) *-70 -0.20

PCSCUNT  {postinjury symptom intensity) 12 -0.04

PGSC2DUR (postinjury symptom duration} *.58 Q.M

TOTDIFF  (difference ln total symptoms) ., -0.08

FROQDIFF  (difference in symplom frequency) *.59 -0.18

INTDIFF  (difference in symptom intensity) - 0.07

DURDIFF  (difference in symptom duration) *-.51 0.08

HEADACH1 (pre-njury headaches) 0.1% 0.17

DIZZNEL  {pre-njury dizziness) 025 0.29

IRRITABT  (pre-Injuey imitability} 017 032

MEMORYY  (pre-injury memosy problems} 049 0.5

CONCENT1 (pre-njury concentration problems) -031 -0.07

FATIQUEt (pre-infury fatigue) -0.24 -0.27

-0.07

VISIONT {pre-mjury vislon problems) -0.16




Teost Score Education Age
NOISING {pre-injury noise intolurance) 019 -0.07
JUDGEME1 (pre-injury Judgement preblems) 0.09 041
ANXIETYt  ({pre-injury anxiety) -0.12 -0.43
HEADACH2 (post-injury headaches) 022 3,01
DIZZINE2  (post-injury dizziness) -0.3t -0.03
IRRITABZ  {post-injury imitability) -0.02 0.22
MEMORY2 (postinjury mem.ary protlems) 75 008
CONCENT2 {pest-injury concentration problerns}) *-58 -0.02
FATIGUE2 (postinjury [atigue) .69 0.10
VISION2  (post-njury vision problems) *-58 -0.18
NOISINZ  {post-Injury nolse Intolerance) > -0.18
JUDGEMEZ (postinfury Judgement problems) o -0.47
ANXIETYZ  (postinjury anxiety} Q.50 018
HEADADIF (diffarence in headache incidence) 0.34 0.14
DIZZIDIF (ditference in dlzziness incldence) <043 .18
IRRITDIF  (dilference in initability) <024 -0.08
MEMDIF  {dfference in memary problems) * 56 0601
CONGDIF  (difference in concentration problems) 0,39 0.02
FATIGOIF  {(diference in fatigue} -040 0.29
VISIODIF  {difference in vision problems} -0.39 -0.0¢
NOISEDIF  (differerce in noise intoterance) 045 011
JUDGDIFF  (difference ¥ judgement problems) -0.49 -0.38
ANXDIEF  (difference in anxiety) -0.42 0.18

Note, *p < .05



9.2.2, Ristrikution Free Comrelations; Relationshi Time Since ¢n
Complaiats

TEST SCORE KENDALL TAU

PCL PCL1 {pre-Injury total symptoms) 0.03
PCL2 {postinjury total symptoms) 002
PCLDIFF (differ=rice In total sympioms) 0.06
EFCLPCSA {pre-injury typical PSC) 0,07
POLPCS2 (post-injury typlca) PCS) £.09
PCLPCDIF (diftesence in typical PCS) 021

PCSC PCSCITOT {pre-mjury total symptosns) -028
PCSCIFRQ {pre-jury symptorn fraguency) -0.16
PCSCIINY {pre-injury symptom intansity) -0.31
PCSCIDUR {pre-injury symplom duration}) 025
PLCSC2TOT {post-injury total symptoms) 0.08
PSCS2FRQ {post-injury symptom trequency) 013
PCSC2INT {post-injury symptom intensity} 0.05
PCSC20UR (post-injury symptom duration) 0.06
TOTOIFF {difference in total symptorne) 0.30
FRQDIFF (difference in symptam frequency) 0.34
INTDIFF {difference in symptom intensity) 0.32
DURDIFF (di*™~rence in symptom duration) 0.31
HEADACH1 {ps ~Jury headaches) Q.07
DIZZINE1 {pre-injury dizziness) Q.19
iRRITABT {pre-injury irritabiity} 020
MEMORY1 {pre-injury memory problams) -023
CONCENT1 {pre-njury concentration problems) *0.48
FATIGUET {pre-injury fatigue) -0.15
VISIONAT (pre-injury vision proklems} 0416
NOISINY {pre-injtry polse intolerance) 9,02
JUDGEME1T {pre-injusy judgement problems) 0,26
ANXIETY1 (pre-injury andety) 0.4
HEADACH2 {post-injucy headaches) 0.9
DIZZINE2 {post-injusy dizziness) 008
IRRITAB2 (post-injury (mitability) -0.01
MEMORY2 {post-injury memory psoblems) 0.12
CONCENT2 {post-infury concentration problems} 0.04
FATIGUE2 {post-injury fatigus) 0.10
VISION2 {postinjury vision problems) 0.4
NOISINZ (post-injury nojse intolerance} 027
JUDGEMEZ {postnjury judgement problems) 0.19
ANXIETY2 {postinjury anmxdety) 0.16
HEADADIF {difference in headache Incidence} 0.29
DIZZIDIF (differance s dizziness incidencs) 013
IRRITDIF (difference in imitability) ‘0.42
MEMDIF {difference in memory problems) 023
CONCDIF {difference In concentration problems) *0.40
FATIGDIF {difference In fatigue) 023
ViSICDIF (differance in vision problems) -0.02
NOISEDIF {difference in rroise intolerance) .18
JUDGDIFF {ditference In judgement problems) *0.46
ANXDIFF {difference in anxiety) 6A7

Note, *p, < .05



2.1.5. Examination of Relationships between
Indices of Injury Severity and

Assessment Scores

Relationships between indices of injury severity and

assessment scores were also investigated:

Kendall tau coefficients for posttraumatic amnesia and

cognitive scores are listed in Table 10.1.1., and for

posttraumatic amnesia and postconcussive symptoms in Table

10.2.1..

Kendall tau coefficients for loss of consciousness and

cognitive scores are listed in Table 10.1.2., and for loss

of consciousness and postconcussive symptoms in Table

10.2.2..

Kendall tau coefficients for hours of hospitalisation and

cognitive scores are listed in Table 10.1.3., and for hours

of hospitalisation and postconcussive symptoms in Table

10.2.3..
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Table 10.

elationships between (ndl

for the Tota! Injur: roup: K

16,1, Relationshi

of lnjury Severity and ment Pazrform
{'s Tau Coefiiciants

erformance

Test Scare Kenda¥ Tau
BVRT BVCORR_C (copy task correct) 0.2
BVERR_C {copy task ewrors) -0.22
"BVCORR_D {racall task casrect}) 0.17
BVERR_D ({recall task ¢mors) 0,08
PASAT PASATY {tdal 1) 017
PASAT2  (Wal2) 047
PASAT3  (uial3) 0.43
PASATA  (ifal4) 0.05
PASATTOT (totat score) 019
STROOP STROOP1  {trial 1: speed) *0.27
STROOP2  {trial 2: speed) 042
STROOPS  (trial 3: speed) 0.31
STROOP4  (trfal 4: speed) 062
sueT32 {speed diffecence: tials 3 arc 2} -0.10
SUBT42  (speed differance: trials 4 and 2) *0.49
STRIACC  (hial 1: accuracy) *0.42
STR2ACC  ({triad 2: accuracy) 0.18
STRIACC  (tial 3: aceuracy) 0.04
STR4ACC  (irial 4: accuracy) *9.36




10.1. Relationships betweel ices of injury and Ceanitive Performance

10.1,1. Relationghips between Cognitive B, 1ee and Postraumatic Amn

Test Scora Kendall Tau

REY 15TEM FIFTEEN  (total corect) 0,00
RDSFORW {total score forward) “0.50
RDSBACK  ({total score backwards} -0.04
ROSTOT  (overali totaf) “0.40
ROSDIFF  (forward minus backward scors) “0.40

Note, *p < .05

A



10.1.2, Relationships be Connitive Pecfosmance od of

Yest Score Kendall Tau
BVRT BVCORR_C {copy task carrect) 0.02
BVERR C (copy task emors) -g.02
BVCORR_D {recal task comrect) -0.26
BVERR_D (recall task efrors) 027
PASAT PASAT1 {tial 1} o.M
PASATZ {trlal 2) 0.01
PASAT3  ({tdal3) o
PASAT4 (tria! 4) -0.42
PASATTOT {lotal score) -0.01
STRQOP STROOPt (fial 1: speed) .03
STROOP2  (trial 2: speed) 0.8
STROCP3  ({trial 3: speed) .12
STROOP4  {triat 4: speed) -0,32
sUBT32 tspeed difference: trials 3 and 2) 0.00
SuUBT42 (speed difference: tials 4 and 2) -0,32
STRIACC  (irial 1: accuracy) 0.01
STRZACC  (wial 2: accuracy) 0.16
STRAACC  (trial 3: accuracy) 018
STR4ACC  (trial 4: accuracy) -£.20
REY 15-{TEM FIFTEEN  (total corract) 0.49
RDS RDSFORW {total score forward) *0.48
RDSBACK  {total svore backwards) 0.18
RDSTOT  (overall total} *0.49
ROSDIFF  (forward minus backward score} 0.27

Note. *p < .05



10.4.3. i i een nitive P mance and Lendglly of Haspitalizatin

Test Score Kendafl Tau
BVRY BVCORR_C (copytask cosrect) 0,05
BVERR_C (copy iask errors) £.05
BVCORR_D {recall task corvect) 004
BVERR_D (recall task erors) 0.12
PASAT PASAT1 {trial 1} -0.06
PASAT2  (Bial 2) -0.06
PASATA {tria 3) -0.22
PASAT4 {trial 4) <0.15
PASATIOT (total scote) 017
STROOP STROOP1  (iral t: speed) 0.16
STROOP2 {trial 2; speed) -0.01
STRAOPR3  (irial 3: speed) 0,04
STROCP4  (triat 4: speed) 27
sSuBpTaz (speed difference; kials 3 and 2} 0.18
sSUBT42 {speed differerice: trials 4 and 2} ~0.39
STR1ACC  (tral 1: accuracy) -0.09
STR2ACC  (trial 2: accuracy) 0.01
STRIACC  (trial 3: accuracy) -0.15
STRAAGC  (lsial 4: accuracy) 048
REY $5-ITEM FIFTEEN  (total carect) 029
RDS ROSFORW (lotal score forward) 0.31
RDSBACK  (total score backwards) 0.06
RDSTOT  (overali total) 0.22
RDSDIFF  {forward minus backward scote) 0.2¢

Note. *p < .05



10.2. Relationships Sel Ipdices of iniury and Fosie jyo Com

10.2.1. Retafjonships between Posteoncussive Complaints and Pastirsumatic Amnesia
Test Score Kendalf Tau
PCL PCLt {pre-injury totaf symptems) 636
PCL2 {post-injury total symptoms) 028
PCLDIFF  {difference in tata) symptoms) 033
PCLPCS1  (pre-injury typical PSC) “38
PCLPCS2  (post-injury typical PCS) o3
PCLPCDIF (difference in typicat PCS} 0,16
PCSC PCSCITOT (pre-injury total symptoms) “0.38
PCSCIFRQ (pre-injury symptom frequency} “0.38
PCSCIINT  {pre-injury symplom: intensity) 0.30
PCSCIDUR {pre-injury symplom duration} 0.31
PCSC2TOT {post-injury total symptoms}) 0.23
PSCSZFRQ {post-injury symptom freques..y) 0.22
PCSC2INT  {postdnjury symptom intensity} 0.8
PCSC2DUR {post-injury symptom duration) 0.16
TOTDIFF  (difference in tatal symptoms) -0.12
ERODIFF  (difference in symptom frequency) 0,06
INTDIFF {difference in symptom intensity) <012
DURDIFF  (difference in symptom duration) 0.1
HEADACH? {pre-njury haadaches) 0.08
DIZZINEt  {pre-injury dizziness) .29
{RRITABt  ({pre-injury tmitability) 0.01
MEMORY? (pre-injury memory problams) *0.41
CONCENT1 (pre-njury concentration protiems) 0.22
FATIGUEY (prenjury fatigue) 0.2

VISIONY {pre-injury vision probiems) *0.52




10.2.1. Refationships befween Posiconcussive Complaints and Postraumatbic Amnesia - continued

Test Score Kendal Tau
NOISING {pre-injury noise intolerance) 023
JUDGEMEY (pre-injury judgement problems) 0.20
ANXIETYS (pre-injury ar.dety) 026
HEADACHZ (post-injury headaches) 024
DIZZINE2  {post-injury dizziness) Q.04
IRRITAB2  {post-injury imitability} 0.96
MEMORY2 (post-injury memory problems} 0.18
CONCENT2 (post-injury corwentration problems} 017
FATIGUER (post-injary fatigue} -0.01
VISION2  {post-njury vision problems) .31
NOISIN2 {post-injury nolse intolerance) 0,12
JUDGEMEZ {post-injury judgement problems) 0.26
ANXIETY2 {post-injury amdety) 0,10
HEADADIF (ditference in headache incidence) -0.10
DR22IDIF  (difference in dizziness incidence} -0.2¢
IRRITDIF  (difference in initablity) 0.37
MEMDIF {difference in memory problems) -0.04
CONCDIf  ifferenne kn concentration probiess) -0.01
FATIGDIF  {diference in fatigue} -0.23
VISIODIF  (differeisce in vision problems) 0.02
NOISEDIF  {difference in notse Inlolerance) -0.09
JUDGDIFF  ({difference in judgement problems} 0.1?
ANXDIFF  {difference in anxiety) -0.05

Note. *p < 05



1022.R g between P e Compleints and Period of Loss of Conscigusness
Test Score Kendall Tau
PCL PCLT (pre-injury tatal symploms) 0.32
PCL2 {post-injury total symptomis) .31
PCLDIFF  {differenca in total symptoms) Q.3
PCLPCS1  {pre-injury typical PSC) 0.32
PCLPCS2  {postnjury typicat PCS) 0.34
PCLPCDIF  {difierence in typical PCS} Q.20
pCSe PCSCITOT (pre-njury total symptoms) 0.03
PCSC1FRQ (pre-injury symptom frequency) 0.08
PCSCAINT  (pre-injury symptom intensity} 003
PCSCIDUR {p2-injury symptem duration) -0.06
PCSC2TOT (postinjury total symptotnis) 026
PSCS2FRQ (postinjury symptom frequency) 0.28
PCSC2INT  {postinjury symplom intensity) 0.35
PCSC2DUR {post-njury symptom duration) 0.15
TOTDIFF  {difference in total symptoms) 0.08
FRQDIFF  ({difference in symplom fraquency) 098
INTDIFF {difference in symptom intensity} 045
DURDIFF  ({difference in symptonm duration) 0.05
HEADACHT {pre-injury headaches) -0.24
DIZZINEY  {pre-injury dizziness) 0,11
IRRITABt  (pre-injury imitability} -0.23
MEMORY1T (pre-injury memory problams) 0.32
CONCENT? (pre-injury concentration preblems) 0.05
EATIGUE1 (pra-injury fatigue) -0.07
VISIONt (pre-injury vision problems} 0.22
NCISINY {pre-injury nolse ivfolerance) -0.1¢
JUDGEME1? (pre-injury judgement problems} 2,12




10.2.2. Relationships between a ive Complain Period of Loss of

Test Score Kendalf Tau
ANXIETY1 (pre-infiry andety) 6.08
HMEADAGH2 (postinjury headaches} -0.0%
DIZZINEZ  (postinjury sizziness) 0.20
IRRITABZ  (postinjury initabifty) 014
MEMORYZ2  (postinjury memory preblems) “0.41
CQNCENTZ (post-injury concentration problems) 0.32
FATIGUE2 {post-injtry fatigue) 0.15
WISIONZ {post-injury vision problems) 6.3%
NOISINZ  (post-njicy noise inlalerance) 0.24
JIDGEMEZ {postinjury Judgement prablems) 023
ANXIETYZ {postnjury anxiety) 0.33
HEADADIF ({differencs in headache incidence) 0.08
DIZZIDIF (difference in dizziness incidence} 025
IRRITRIF  (difference in iritability) ¢.141
MEMDIF {difference in memory prablems) 025
CONCUIF  {(difference in concentration problems) 024
FATIGDIF  (ditierence in fatigue) 0.19
VISIODIF  (diffesence ip vision problems) 0.068
NCISEDIF  (difference i nolse intolerance) 856
JUDGDIFF  (difference in judgement problems) 042
ANXDIFF  (difference in anxiety) *0.45

otz "0 < 05

fiz55 - continyed



19.2.3. Relationshi

een Postconcussive Complaitts and Len

of Hospitakzation

Test Score Kensaill Tau
2oL PCL1 {pre-injury Yotaj symptoms) 032
PCL2 {post-injury total symptems) 0.27
PCLOIFF  (difference in totat symptoms} 0.26
PCLPCS?  {pre-injury typical PSC) 0.34
PCLRPCS2  (post-injury typical PCS) ‘G.39
PCLPCDIF  (difference in typicel PCS) *D,38
PCSC PCSCATOT {pre-injury {otal «ymptoms) 0,03
PCSCIFRQ {pre-injury ayrmptom fraquency) 0.12
PCSCIINT  {pre-injumy symptom intensity) -0.05
PCSCIDUR {pre-injury symptom duration) 0.0¢
PCSC2TOT (post-injury total symptoms) *0.4%
PECTRFRQ (post-Irjury symptom frequency) *0,40
PCSC2NT  (postinjury symptom inkensity) *0.39
PCSC2CUR (post-njury sympiom tdutation) *0.41
TOTDIFF  (difference in tota) symptoms) 6,25
FRQDIFF  (differance in symptom frequency) 027
INTDIFF {diffecence In symptom intensity) 027
DURDIFF  (difference In symptom duration) 0.23
HEADACH? (pre-Iniury headaches) -0.05
DIZZINEY  {pre-injury dizziness) 0.32
IRRITABt  {pre-injury irritabikiy} {012
MEMORY1 (pre-injury meracry problems) 0.27
CONCENT1T {pre-injury concentation problems) 0.00
FATIGUEY  (pre-injury fatigue} 0.20
VISIONY {pre-Iinjury vislon problams) 0,15
MNOISIN® (pre-ijury nois - intolerance) -0.18
JUDGEME1 (pre-injury judgeroem problems) 0.04




10.,2.2. Relationshins between Postconcussive Complaiits and Len f Hospitalization - continu

Test Score Kendall Tay
ANXIETY1 (pre-Injury anxdety} 0.01
HEADACHZ (post-ijiry headaches) 0.07
DI yE2  (postinjury dizziness) -0.03
IRRITABZ  {post-injury imitabifity) 0.02
MEMORY2 {post-injury memary problems) *0.46
CONGCENT2 (post-injury concentration problems) “0.54
FATIGUE2 (postinjury faligue) *0.38
VISIONZ {post-injury vision prabiems) 0.31
NOISINZ  {post-injury noise intolerance) .29
JUDGEMER (post-injury judgement problems) *063
ANXIETYZ  (post-injury anxiety) 0.34
HEADADIF (difference in headache incidenice) 115
DI2ZIDIF  (difference in dizziness intidence) 0114
IRRITDIF  (difference in imdability) 032
MEMDIF {difference in memoty problems) 0.32
CONCDIF  {diffavence in concentration problems) *0.51
FATIGDIF  (difference in faligue) 0,18
VISIODIF  {difference in visian problems) 0,09
NOISEDIF  {difference In noise intolerance) 032
JUDGDIFE  (difference in Judgement problems} *0,52
ANXDIFF  (difference in anxiely) 033

Note. "p < .05



2.1.6. Examination of Relationships between
Postconcussive Symptoms and Cognitive

Performance

The injured group was then examined for relationships
between postconcussive complaints and cognitive
performance. Scores denoting current complaints (that is,
post-iniury complaints), and scores denoting perceived
deterioration relative tc pre-injury functioning (that is,
difference acores) were correlated with coganitive scores.
Pearson product-moment correlation coefficients were
generated, which are listed in Table 1l. As above,
significant values are highlighted. Coefficients were not
generated for the BVRT error subscores, given that many
error types were only made by a very small number of
subjects {(see the dataset in Appendix 5). The compesite
Error score was therefore believed to be more useful for

the purposes of this examination.
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1.3, Bosteoneussive Compleints and Petformance on the BVRT and PASAT-R

Test Score PCL2  PGLDIFE PCLPCSZ PCLPCDIF PCSC2TOT PCSC2FRQ  PCSC2NT PCSCZDUR TOTDIFF  FRQDIFF  INTDIFF

SVRT BVCORR_C 0.05 0.08 -6.99 0.09 ©.13 .01 009 -0.29 0.1 0.14 0.12
BVERR C 0.05 -0,08 0.09 0,09 0.13 -0,01 0.09 029 011 -0.14 012
BVCORR_D 0.15 -0.08 0.18 0.2 025 0.2y -0.40 -0.08 037 033 043
BVERR_D 0.44 0.01 020 -0.05 0.20 018 032 - 0.08 022 0.18 0.28

PASAT PASATY 034 027 027 013 029 027 037 -,17 -0.23 -0.23 .26
PASAT2 0,34 027 027 0.13 029 027 037 017 023 023 6,26
PASAT3 0285 -028 -0.18 0.10 021 021 .26 -0.13 024 024 -0.24
PASAT4 -0.07 -0,08 0.05 0.14 0.00 -0.06 -0.04 0.12 9.03 -0.01 .01
PASATTOT £.30 -0.26 0.2t -0.08 -0.24 -0.24 -0.31 042 0.2 -0.21 -023

Nole.*p < .05

11.1. Pasteoncyssive Complaints and Performance on the BVRT and PASAT-R - coninued

Test Score DURDIFF HEADAGHZ DIZZINE2 IRRITAB2 MEMORYZ CONCENT2 FATIGUEZ  VISIONZ NOISINZ JUDGEME2 ANXIETY2
BVRT BVCORR_C 0.96 012 0.25 0.25 0.08 .39 -0.26 0,15 0.04 -0.42 0.05
BVERR_C -0.96 0.12 025 0.25 -0.08 0.39 0.26 6.15 .04 0.42 -0.05
8VCORR_D -0.34 027 026 -0.0¢ -0.40 -0.24 .09 049 -0.09 0.3 -0.08
BVERR_D 0.8 0.20 0.03 0.12 0.26 032 0.3 047 0.07 -0,04 0.1
PASAT PASAT? 017 .51 .35 0.03 033 816 021 .10 0.23 -6.05 0.02
PASAT2 047 ~0.51 -0.25 0,03 -0.33 -0.16 .0.24 -0.10 023 -0.05 0.02
PASAT3 622 .35 017 0.47 0,18 007 -0.31 0.21 0.4 022 013
PASAT4 .42 -8.15 8,14 .05 Q.11 0,10 -0.09 0.5 o1 .00 0.24
PASATTOT -0.15 -0.44 -0.22 0.05 -0.27 -0.10 0.23 012 -0.16 040 0.10
Note. *p < .05
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11.1. Postconcussive Complaints and Petformance on the BVRT and PASAT-R - continued

Test Score HEADADIF DIZZDF IRRITDIF MEMDIF CONCDIF  FATIGDIF ViSIODIF NOISEDIF JUDGIDNFF ANXDIFF
BVRY 8VCORR_C 0.13 027 030 G.18 0.05 0.11 -0.08 -0.03 0.06 0.01
BVERR_C -0.43 -0.27 -0.30 -0.16 -0.05 -G.11 0.08 0.03 -0.06 -0.0
BVCORR_D -0.28 ~0.35 0.14 -0.37 -0.26 £.39 -0.40 .34 0.11 -0.37
BVERR_D 6.18 0.12 -0.21 0.18 0.23 D.19 0.30 0.24 -0.08 028
PASAY PASATI *-0.49 -0.21 0.02 -0.27 0.00 0.14 -0.13 -0.10 024 -0.06
PASAT2 049 -0.21 0,02 0.27 0.00 -0.14 -0.13 -0.10 -0.21 -0.06
PASAT3 ~3.82 -0.13 .13 -0.17 -0.03 0,03 -0.22 -0.14 -0.46 -0.04
PASATS 839 017 0.07 -0.04 025 015 0.04 017 -0.08 6.27
PASATTOT *-0.52 -0.19 0.06 -0.22 0.03 -0.07 -0.14 -0.07 -D.29 0.04
Note, *p < .05
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11.2, Poslconzugsive Complaints and Performance on the Sireop, Rey 15.em lest, and RDS

Fest Score PCL2 PCLDIFF  PCLPCSZ PCLPCDIF PCSCZTOT PCSC2FRQ  PCSC2INT PCSC2O0UR  TOTIIFF FRQOIFF
STROOP STROOP1 0.15 ‘0.57 0.04 0.2¢ .25 0.27 0.38 0.04 *0.51 "0.50
STRCOP2 ~0.03 933 -0.18 .07 8.05 0.10 021 -0.18 0,33 0.34
“TROOPI 4.08 o4 -0.06 v.lB 0.6 0.24 02§ -0.03 0.35 438
STROOPS 0.06 0.20 -0.16 -0.05 -8.02 -0.03 012 -D.15 028 0.24
8UBT32 015 042 0,08 0.21 0.2% 233 0.24 0.3 0.31 0.34
SUBT42 -0,07 004 0,10 -0.03 -0.07 -0.i4 Q.02 -0.08 0.18 ¢.08
STRIACC -0.18 -0.57 0.00 -0.20 -0.24 -028 -0,36 -0.04 -0.48 -0.48
STR2ACC -0.15 ~0.28 0.0t .08 D24 -0.24 -0.30 017 -0,32 -6.31
STRIACC 0.05 0.24 043 005 -0,16 26 019 -0.068 -0.24 -0.32
STR4ACC 0.10 013 0.26 8186 0.0t -0.08 0.12 .03 0.1 006
REY 15-iTEM FIFTEEN -0.26 -0.48 -0.23 -0.42 *0.56 *.0.68 *.0.59 .32 *9.74 *0.77
RDS RDSFORW 0.40 0.39 0.34 036 0,39 oM 0.38 0.33 a.25 0.27
RDOS8ACK 014 0.0t «0.17 0.06 D2 0.08 0.06 019 6.10 0.16
RDSTOT 0.25 0.32 0.15 .33 o4 0% 035 LiX 3] 0,28 0.29
ROSDIFF 034 0.26 0.34 0.21 0.20 0.2v 0.22 6.1 &.11 0.12
Nete. *p < .05
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Test Score INTDIFF DURDIFF HEADACH2 DIZZINE2 IRRITABZ MEMORY2 CONCENT2 FATIGUE2 VISION2 NOISINZ JUDGEME?2
STROOP STROOP? *0.57 041 046 047 -0.29 032 -0.08 0.39 027 006 0,18
STROOP2 041 .21 038 012 0.28 027 -0.25 022 0.06 .14 0.07
STROOP3 040 025 045 0.2 -0.16 025 -0.12 0.21 015 -0.08 0.12
STROOPS 0.34 0.27 0.48 0.23 -0.06 021 -0.34 0,18 -0.03 -0.2% -0.37
SUBT32 0.31 0.24 045 0.25 0,0t 017 003 0.6 0.21 0.06 0.5
sSUBT42 0.i9 €25 045 0.26 615 .10 .22 010 -0.19 0.27 “0.62
STRIACC ~0.52 0.39 -0.38 -0.2¢9 6.28 -0.45 016 047 ~0.23 805 0.07
STR2ACC -0.34 .29 -0.38 <028 -0.17 <048 0.09 043 0,08 0.16 014
STRIACC -0.21 -0.17 -0.08 .22 040 -0.30 ~0.01 0,31 0,18 030 0.29
STR4ACC 0.12 0.14 020 024 014 0.13 0.13 0.26 £.13 0.1 -0.25
REY 15-[TEM FIFTEEN *0.M *0.59 6.8 043 0.10 *-0.60 041 0.2 054 -0.27 .58
RDS ROSFORW 0.26 0.20 0.22 0.34 0.18 020 0.29 0.21 0,32 049 021
RDSBACK 0.0% o1 -0.16 -0.22 0.10 0.02 0.09 0.04 .20 0406 018
RDSTOT 028 025 0,06 011 022 0.18 .31 0.20 0.40 0.4 0.30
ROSDIFF 0.12 0.07 0.25 0.37 .08 0.13 0.14 012 6,10 030 0.03
Nete. “p < .05
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11.2, Posiconcussive Complaints and Performance on the Strgop, Rey 15-item test, and KPS - continued

Test Score ARNXIETYZ HEADADIF DIZZDIF  IRRITDIF MEMDIF CONCDIF FATIGDIF  VISIODIF NOISEDIF JUDGDIFF  ANXDIFF
STROOP STROOP1 005 *0.76 027 0,00 *0.49 .10 042 .34 0.37 . 048 0.42
STROOP2 -0.12. “‘0.69 2.29 -0.06 0.42 0.09 0.29 027 .14 Q.18 0.12
ST™00P3 .08 ‘0.68 0.28 -0.04 0.38 -0.02 0.20 0.25 0,20 042 012
. x00P4 -0.26 *0.64 .27 -0.03 0.4¢ 0,11 0.44 047 0.04 0.00 0.16
SUBT32 ~0.04 “0.53 024 0.00 0.27 0.05 0,07 0.18 0.23 *0.58 0409
8SUBT42 -0,32 042 0.18 0.00 028 -0.11 045 0.04 Ko -0.14 0.15
STRIACC 0.06 *-0.76 -0.39 810 *-0,56 2.03 -0.46 -0.28 -0.25 -0.27 £0.27
STR2ACC 0.00 044 037 -0.25 *0.54 0.04 -0.48 -0.22 0.00 .05 -0.65
STR3ACC g.12 .27 -0.37 -0,23 -0.33 0,06 -0.06 -£23 ~2.08 -0.32 024
STR4ACC ~0,38 030 0.13 0,10 0.12 0.03 0.23 -0.18 0.03 0.04 0.1
REY 15-TEM FIFTEEN 042 -0.33 *.062 -0.28 *0.62 “0.58 -0,34 *-0.62 *-0.69 “9.55 -0.40
RDS ROSFORW LA 0.28 Q.17 .17 6,18 0.20 .10 0.08 0.23 026 0.22
RDSBACK *0.53 -0.33 -0.04 Q.60 0.09 0.15 019 0.20 023 -0.12 0.31
RDSTOT *0.52 -0.02 0.11 014 022 027 022 022 0.35 0.12 043
RDSDIFF ~0.23 0.39 0.14 0.11 0.08 0.05 -0.05 -0.67 0.02 0.26 -0.04
Note, *p < 05
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2.1.7. Identification of Scores able to
Suggest Malingerering, and the

Development of Tentative Cutoffs

While the purpose of comparing injured subjects with each
other and with noninjured subjects was to identify evidence
of postconcussive sequelae, the purpose of comparing
injured subjects with malingerers was to detect patterns of
malingering and to identify scores that differentiate |

malingerers from actual injured subjects.

Two areas were examined: a} comparisons of test performance
by the total injured group with that of the malingering
group, and b} identification of scores that best
differentiated the malingering and injured groups, and the

development of tentative score cutoffs.

Regarding comparison of the total injured and malingering
groups, results are included in Table 7.7.. Given the
tendency for malingerers to be characterised by an
idiosyncratic response style in terms of error types on the
BVRT (see Table 7.7.), a summary of incidence rate of each
error type within esach main group was also calculated.
Detailed statistics are given in Table 12.1., while a

summary comparison is provided in Table 12.2..
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Table 12,

Percentaqe tects Producing at least One of sl Eror Type
12.1, Mean and n Totat nce of Error ithin G
and Proportion of Subjects with at lesst One of Each E e
n subjects with % subjects with
Group Task Ervor type Mean Median atleast 1 instange atleast 1 instance
Totatipjured Copy  Omissions 0.18 [ 2 125
Distortions 018 0 3 18.75
Perseverations 0 & (1] ¥}
Rotati-ons 0.05 Q 1 8.25
Misplacements 093 0 7 4375
Size efors 0.08 0 1 625
Left-sided erors 0.5 0 4 25
Right-sided emrrrs 093 05 8 50
Recall Omissions &N 0 5 25
Distortions 208 2 13 81.25
Perseverations 1.2% 1 10 62.5
Retations 1.37 1 1 68.75
Misplacements 1.37 1 10 825
Size ertars 0.18 ¢ 2 12.6
Left-sided erors 2.18 2 13 81.25
Right-sided errers 375 3 15 075
Malingering Copy Omissions 0.7 D 5 31.25
Distortions 35 25 12 7%
Pgrseverations 0.06 0 1 625
Rotations 168 1 11 68.7¢
Misplacements 031 05 8 50
Size emors ¢.18 0 2 12,5
Left-sided erors 237 2 11 €8.75

Right-sided ersos 3.25 35 11 64.75




incidepcs of Erfor Tyne Within Groun,
and Proportion of Subjects with at least One of Each Error Type - coptinued

n subjects with % subjects with

Geowp Task Error type Mean  Median at least 1 instance at le.ast 1 mstance
Recall  Omissions 15 o 7 aT5
Dislortions 6.06 85 16 100
Persavesations 0.68 1 9 §6.25

Rotations 75 3 13 8126
Misplacements 1.8t 1 13 8125

Size arrors 0.18 0 3 18.75
Left-slded emors & 6 16 100
Right-sided ervors 6,06 55 15 93.75
Noninjured Copy  Omissions 04 L 5 33
Distortions 06 0 L 3333
Perseverations 0 0 o 0

Rotations 0.33 ] 3 20
Misplacements t4 1 8 §3.33

Size emars 0.06 0 t 8.66
Left-sided emors 0.93 Q 7 46 66
Right-sided emors 1.93 2 12 89

Recall  Omissions 073 Q 3 20
Distortions 2143 1 91 7333
Perseverations t 1 8 5333
Rotations 1138 1 10 66.66
Misplacements 1.26 1 9 60

Stz errors Y 0 ¢ 0
Left-sided errors 233 2 12 80
Right-sided errors 346 3 14 9333




12,2, Symma mparizon: Percantage of $ Yvpe at

Task Ermror type % Tota! tnjured % Malingerers % Tetai Noninjured

Copy Omissions 12,50 31.25. 33.33
Distorticns 18.75 75.00 333
Perseverafions 0.00 6.25 0.00
Rotations 625 £§8.76 20.00
Misplacernents 4375 50.00 53.23
Size enors .25 12.90 667
Left-sided errors 25.00 68.75 4667
Right-sided emors $0.00 68.75 80.00

fecak  Omissions 31.25 43.75 20,00
Distortions 8125 100.08 733
Perseverations 62.50 56.25 53.33
Rotations 68,75 8128 66.67
Misplacements 62.50 8125 60.00
Size enors 12.5¢ 18.7% o.pr
Left-sided errors 8i.28 160.00 80.00
Right-sided emrors 93.75 9375 93.33




)

Tk i 5 ig 43 = 1av s 3 i R B ° %
Tairle 13,1. is a summary of the apilicy oI @ach scocre o
differantiace malingerers frirm indured subiacts. This tapl

iD

was derived rrom Table 7.7., which, as sta<ed apova,
summarises the sigrifizant diiferences, or 2therwise,
between the 3 main groups {injtured, malilingericg, and

noninjured}.

Table 132.2. lists those varilables for which malingerers
scored significantly below injured subjects, and for which
the development of lower cutoffs was believed might be

feasible.

Table 13.3. lists those variables for which malingerers
scored significantly above injured subjects, and for which
the development of upper cutoffs was believed might be

feasible.

I
o



Table 13.

Summary of Scores found to Differentiate Malingeters from the Total tnjured Group

13.1._Alt Variables

Test Score Difference

PCL PCLI (pre-mjury total syinptoms) MAL <IN
PCL2 {post-injury total symptoms) ING < MAL
PCLDIFE (difference in total symptoms}) INJ < MAL
PCLPCSY {pre-njury fyplcal PSC) MAL < INJ
PCLPCS2 {post-injury typicat PCS} INJ < MAL
PCLPCDIF (difference In typical PCS) INJ < MAL

PCSC PCSCITOT  (pre-injury total symptoms} MAL <INJ
PCSCIFRQ  [pre-injury sympiom frequency} No significant difference
PCSCIINT {pre-injury symptom intensity) No significant differense
PCSCIDUR  (pre-injury symptom duration) No significant difference
PCSC2TOT  {postinjur, total symploms) INJ < MAL
PSCSZFRG  {post-injury sy nptora fraquency) INJS < MAL
PCSC2INT postinjury syraptom inten ..iv} INJ < MAI,
PCSC2DUR  (pestinjury symasvim duritior , No significanl difference
TOWIFF (differ ava intotal  jmptams} INJ < MAL
FRQDIFF {dilference in Symptom frequancy) INJ < MAL _
INTDIFE (difference in symptom intensity) INJ < MAL
DURDIFF {difference in symptom dtiration) INJ < MAL
HEADACH1  {pse-injury headaches) No significant difference
DIZZINEA (pre-injury dizziness} No significant difference
IRRIVAB1 {pre-injury imtability) No significant difference
MEMORY1 {pse-injucy mernory problems) Ny significant difference
CONCENT1  (pre-injury conceniralion problems) No significast difference
FATIGUET (pre-injury fatigue) No significant difference
VISION1 {pre-injury vision problems} No signifizant difference




3.1, All Variables - continued

Test Score Oifference
NOISINT {pre-injury noise intolerance) No significant difference
JUDGEME®  (pre-injury judgement problems) No significant diﬂere;lce
ANXIETY1 (pre-injury ardety) No significunt difsrence
HEADACHZ  (post-injury tieadaches) INJ < MAL
DIZZINE2 {post-injury dizzihess) INJ < MAL
IRRITAB2 {post-injury kritability} INS <« MAL
WEMORY2  {post-injury memory problems) No significant difference

CONGENT2  (postinjury convontration problems)  No significant ditference

FATIGUE2 {post-injury fatigus) No significant difference
VISION2 {post-injury vision problems) No significant difference
NOISIN2 {post-Injury noise intolerance) INS < MAL

JUDGEME2  {post-injury judgement problems) Ne significant difference
ANXIETY2 {post-injury anxiety) INJ < MAL
HEADAOIF  {difference in headache incidence) INJS < MAL
DIZZIDIF {difference in dizziness incidence) INS < MAL
IRRITDIF {ditference in ircitability) INJ < MAL
MEMODIF {difference in memory problems) INJ < MAL
CONCDF {difference in concentraton problems) INJ < MAL

FATIGDIF {difference in fatigue) INJ < MAL
VISIODIF {difference {n vision problems) INJ < MAS,
NOISEDIF {difference in noise intolerance) INJ < MAL

JUDGOIFF (difference In judgement problems)  INJ < MAL

ANXDIFF {difference in anxiety) INJ < MAL
BVRT BVCORR_GC  (copy task correst) MAL<INJ
BVERR_C {copy task emvors) INJ < MAL
OoMis_C {copy task amissions) No sighificant «ifference

DISTOR.C  ({copy task distortions) INJ < MAL.




13.1, All Vadables - contined

Test Seore Differance
PERSEV.C  {copy task perseverations) No significant difference
ROTAT_C (copy task ratations) INJ < MAL
MISPLA_C (copy task misp'acements) No significant difference
SIZe ¢ {copy sk size amors) No significant difference
LEFT_C {copy task left-sidad amors) INJ < MAL
RIGHT_C (copy task right-sided errors} INJ < MAL
BVCORR_D  {recafi task comect) MAL < INJ
BVERR_D {recali task errors) iNJ < MAL
OoMis_D {recell task omissions) Ne significant difference
DISTOR_D {recalt task distortions} INJ < MAL
PERSEV_D  (recall task perseverations) No significant difference
{recall task sotations) No significant difference-
MISPLA_D {recall task misplacements) No significant difference
SIZE_D {recall task sive ~7orS) iNJ < MAL
LEFT_D {recall task Jeft-sided esrors) INJ < MAL
RIGHT_D {recali task right-sided emors) No significant difference
PASAT PASATI (irial 1) No significant difference
PASAT2 {trial 2} MAL < INJ
PASATI (wal 3) MAL < 1NS
PASAT4 {trial 4) MAL < INS
PASATIOT  (total score) MAL < INJ
STROGP STROOP! {trial 1: spead) No significant difference
STROOP2 {trial 2: speed) No significant difference
STROOP3 {trial 3; speed) No eignificant difference
STROOP4 (tdal 4; speed} No significant difference
sUBT2 {speed difference: trials 3 and 2) No sigrificant difference




13.1._Al Vanables - continyed

Test Score Difference
SUBT42 {speed difference: friais 4 and 2) No significant ditference
STRIACC {trial 1; accuracy) No siqnificant difference
STR2ACC {zrial 2; accuracy) MAL < INJ
STR3IACC { ¢iaf 3; accuracy) MAL « INJ
STR4ACC (trial 4: accuracy) MAL ~ INJ
REY 15ITEM FIFTEEN {total carrect) MAL < INJ
ROS RIOSFORW  (total coore forwaid} MAL < INJ
RDSBACK {total score backwards} MAL < INJ
RDSTOT {overall total) MAL < INJ

ROSDIFE {forward miniz. Jackward score) No significant difference




13.2, Significant Groun Differences suggesting Possible Lower Cutoffs

Test Scote Difference

PCL beLi {pre-injury lotal symploms} MAL < iNJ
PCLPCS1 {pre-injury typical PCS MAL < INJ.
PCSC GSCITOT  (pre-injuey total symptoms) MAL <INJ
BVRT BVCORR_C  {copy task comect) MAL < INJ
BVCORR P  (recal task correct) MAL < NS
PASAT PASAT2 {trial 2) MAL < INJ
PASATS {trial 3) MAL < INJ
PASATY {rial 4) MAL < INJ
PASATTOT  (folal score) MAL < INS
STROOP STR2ACC (trial 2: speed) MAL < INS
STR3ACC {trial 3: speed) MAL < INJ
STR4ACC  ifrial 4; speed) MAL < i
REY $54TEM FIFTEEN {total correct) MAL < (N
RDS RDSFORW  {total score forward) MAL. < INJ
RDSBACK  (total score backwards) MAL < INJ

ROSTOT {overall {ofal) MAL < INJ




13.2. Signflicant Group Bifferences sugossting Fussible Upper Cutoffs

Test Score Ditference
PCL PCL2 {post-injury total symptoms) INJ < MAL
PCLDIFF (difference in lofal symptoms} INJ < MAL
PCLPCS2 (post-injury typical PCS) INJ < MAL
PCLPCOIF  (difference i typical PCS) INJS < MAL
PCSC PCSC2TOT  {post-injury total symiptoms) INJ < MAL

PSCS2FRQ  (postnjury symplom frequency) iNJ < MAL
PCSC2INT  {postinjury symptom intensity) INJ < MAL
TOTDIFF {difference in total symptoms} INJ = MAL
FRQDIFF {difference in symptom frequency) M) < MAL
INTDIFF {differ “1ce in symplom intensity} INJ < MAL
DURBIFF {difference in sympiom duration) INJ < MAL

HEADACH2  {postinjury beadaches) iNJ < MAL
DIZZINEZ {post-injury dizziness} INJ < MAL
IRRITAB2 (postinjury kritabifity) INJ < MAL
NQISINZ (postdnjury noise intolerance) INJ < MAL
ANXIETY2 (oost-injury anxety} INJ < MAL

HEADADIF  {differsnce in headache incldence) INJ <« MAL
D1ZZIDIF (difference in dizziness incldence) INJ < MAL
IRRITDIF (difference in iritability) INJ < MAL
MEMDIF {difference in memoty problems) NS < MAL
CONCDIF {diiference in concentration prabiems) (NJ < MAL

FATIGDIF {difference in fatigue) NS < MAL
VISICDIF {difference in vision problems) INJ < MAL
NOQISEDIF {difference in noise intolerance) INJ < MAL

JUDGDIFF (difference in judgement problems)  INJ < MAL
ANXDIFF {ditference in arxiety) INS <MAL
BVRT BVERR C {copy task emors} INJ < MAL
DISTOR_C  {copy task distortions) NS < MAL




Test Scote Difference
ROTAT_C {copy task rotaticns) INJ < MAL
LEFT_C {copy task leR-sided emors} wid < MAL
RIGHT_C {copy task fight-sided emors) NS < MAL
BVERR_D {recal task emors) INJ < MAL
DISTOR_ D (recall task distortions} INJ < MAL
LEFT D (recal task left-sided emors) INJ < MAL

~



Tentative cutoffs were then calculated following
Greiffenstein et al. {1994). These researchers aimed for
their cutoffs to have a 90 percent specificty for the
injured group, assuming a normal distribution (that is,
that 90 percent of injured subjects would be classified as
injured). The cutoff scor’ 18 therefore set at 1.3
standard deviations below the i1eference group mean. An
incremental hit rate was calculated, which was the
improvement over the base rate incidence of malingerers as
a proportion of the group usec (noninjured and
malingerers). This study repeated this metheod, and the

resulting cutoffs are listed in Table 14..

The cutoffs were applied to a group consisting of all
injured and noninjured subjects. Specificity {the
percentage of injured subjects correctly classified as
such), sensitivity (the percentage of malingerers correctly
classified as malingering), total hit rate (the total
percentage of subjects correctly classified as either
injured or malingering), and incremental hit rate were
calculated. The incremental hit rate refers to the
improvement of the base rate incidence of melingering (that
is, 50 percent, when the 16 injured subjects and 16
malingering subjects are combined). One would expect to
obtain a hit rate equal to the base rate incidence of
malingering, if one's degision was based on guessing. The
incremental hit rate therefore indicates the improvement

over guessing.
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After developing these cuteffs, incremental hit rates were
examined and those scores with the best ability to
discriminate were identified. This is dealt wiih in the

biscussion section.
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Tatle 14,

Tentatve Cistolfs for individyal Scorec

14,1, Lowey Cuttoffs {Mafingerers tend to score Below tha Cutol)

Test Score Cutoff  Specificity  Sensitivity  Mitrate Incramemia) bitrate
PCL PCL1 362 9375 68.75 81.25 3125
PCLPCSY 0.87 93.75 75,00 84.38 3438
PCSC PCSLATOT 232 87.50 25.00 5625 628
BVRT BVRCOR_C 6.08 93.75 56.25 75.00 25.00
BVRCOR_D 224 B7.50 4375 A523 1563
PASAT PASATZ 7.5 93.75 6625 75.00 25.00
PASAT3 454 87.50 3155 59.38 g.38
PASAT4 437 8125 F4.75 75.00 25,00
PASATTOT 2515 100.00 3750 68.75 1875
STRQJP STR2ACC 91.99 93.75 43.75 68.75 18.75
STR3ACC 9279 93.75 3750 65.53 16,63
STR4ACC §1.00 87.50 50,00 68.75 18.75
REY 15-ITEM FIFTEEN 10.99 87.50 75.00 81.25 3998
RDS RDSFORW 422 87.50 56.25 71.88 21,88
ROSBACK 258 §6.25 8135 68.75 18,75
RDSTOT 7.58 £62.50 68.75 65,63 15,63




14.2. Uppey Cutoffs (Maingerers tend 1o score Abcve the Cuto

Test Score Cutof*  Specificty  Sensitivity Hirate Incremental hitrate
PCL PCi2 25.58 87.50 £62.50 75.00 2500
PCLDIFF 9.09 87.50 too.00 9375 43.75
PCLPCSZ f2.81 81.25 6256 7188 21.88
PCLPCRIF 6.05 81.25 100.00 2063 40,63
PCSC PCSC2TOT 103.34 87.50 62.50 75.00 25.00
PCSC2FRQ 34,07 8750 88.75 78.13 28.13
PCSC2ZINT 34.44 87.50 B8.75 7843 2813
TOTDIFE 56.24 87.50 75.00 8125 3125
FRQDIFF 168.75 87.50 75.00 3126 3125
INTDIFF 19.94 87.50 52,50 75.00 25.00
DURDIFF 1820 8125 68.7" 78.00 25.00
HEADAGH?2 1319 81.25 3125 5625 6.2%
DIZZINE2 10.66 8750 3125 59,38 9.38
IRRITAB2 102 93.75 31256 62,50 1250
NOiSIN2 1233 8750 §0.00 8875 18.75
ANXIETY2 11.35 87.50 75.00 B1.25 31.25
HEADADIF 7.38 81.25 4375 62.50 12.50
DIzz0oIF 6.654 87.50 12,50 5000 0.00
IRRITDIF 393 8125 68,75 75.00 25.00
MEMDIF 7.99 8125 31.25 §6.25 §28
CONCDIF 6.68 93.75 50.00 71.88 21.68
FATIGDIF 8.25 74.00 12.50 4375 £.25
VISIOOIF 8.83 87.5¢ 18.75 53.13 313
NOISEDIF 7.00 87.50 56.25 71.88 21.88
JUDGOIFF 832 81.25 62.50 71.88 21.88
ANXDIFF 558 §7.50 75.00 B325 31.25




14.2. Unper Cutoffs - ontioyed

Test Score Cutoff  Specificty  Sensitivity Hitrale  Incremental hit rate
BVRT BVRERR_C 3.92 93,78 68.78 81.25 31.28
DISTOR_C 07t 81.25 . 75.00 7313 28.13
ROTAT_C 0.39 0.00 100.00 §0.00 0.00
LEFT_C 184 87.50 §6.25 71.88 21.88
RIGHT_G 261 61.25 56.25 68.75 18.76
BVRERR_D 11.84 82.50 56.25 7t.88 21.88
DISTOR_D 405 81.25 75,00 7813 28.13

LEFT_D 4,57 87.5¢ 56.25 71.88 21.88




2.2. Findings

Description of findings will take place in terms of each
the three main areas of examination: possible cognit.ve
deficits, subjective postconcussive complaints, and

identification of incomplete effort.

2.2.1. Cognitive Sequelae
1. Natur and Incidence of Cognitive
Deficits

The main groups and subgroups were compared for
differential performance on tests of visuzl memory,
sustained attention, and divided attention. Chronicity of

complaints was alsc investigated.
1, Memory (BVRT)

The total inju~ed and noninjured groups were not
significantly different in terms of performance on the task
of visual memory (see the BVRT scores in Table 7.7.). The
recently injured, intermediate injured, and long term
injured groups were also not differentiable from the
noninjured group in terms of performance on the visual
memory task ({see the BVRT scores in Table 8.2.1.2., Table

8.2.1.2., and Table 8.2.1.4.).
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Some significant difference in performance was nevertheless
was noted in comparing the recently injured, intermediate
and long term injured groups. The intermediate group tended
to make more errors of misplacement than the long term -

group (see BVRT scores in Table 8.2.1.1.!}.

2. Attention and Information

Processing
1. Divided Attention (PASAT-R)

No differences were noted in the performance of the total
injured and noninjured groups (see PASAT-R scores in Table
7.7.). This applied te the total score, as well as to
performance at varying degrees of time pressure (that is,

trials 1 to 4).

The same pattern was noted in the performance of tne
recently injured group, relative to that of the nominjured
group (see PASAT-R scores in Table 8.2.1.2.). The
intermediate injured group, however, scored more poorly on
the least demanding task of divided attention {trial 1}
than did the noninjured group {see PASAT-R scores in Table

8.2.1.3.}.

No differences were noted in the performance of the long
term injured group and the noninjured group (see PASAT-R

scores in Table 8.2.1.4.).
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Once again, some differentiation was noted within the
injured group. The intermediate group tended to obtain
poorer scores than the long term group on trials 1 and 2

(see PASAT-R scores in Table 8.2.1.1.).
2. Sustained Attention {Stroop)

The injured group p2rformed significantly more slowly than
the noninjured group on trial 1 of the Stroop (see Stroop

scores in Table 7.7.).

No differences were found in comparing the recently injured
and noninjared groups, in terms of speed or accuracy {see
Stroop scores in Table 8.2.1.2.). The intermediate group,
however, performed more siowly trial 2 than did the
noninjured group. Mo differences were found in terms of
accuracy of performance between these two groups [see

Stroop scores in Table 8.2.1.3.}.

No differences were found between the perxformance of the
long term injured and the noninjured groups, either in
terms of speed of performance, or in terms of accuracy of

performance (see Stroop scores in Table 8.2.1.4.).

Again, some differentiation was found within the injured
group. While there were no differences in terms of speed of

performance, the intermediate group scored more poorly than
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the long term group in terms of accuracy on trial 2 (see

Stroop scores in Table 8.2.1.1.}.
3. Tests of Malingering

No differences were found between the injured and
noninjured groups on.the Rey 15~item test of incomplete
effort (see Ruy 15-item scores in Table 7.7.). This finding
also applied to the recently injured, intermediate injured
and long term injured groups relative to the noninjured
grcup {see Rey 15-item sccres in Tables 8.2.1.2. to
8.2.1.4.). No differences were noted between the three
injured subgroups {see Rey 1l5~item scores in Table

8.2.1.1.).

On the RDS, no differences were noted in tihe performance of
the injured groups relative to the noninjured group. This
applied to all injured groups: the total injured group (see
RDS scores in Table 7.7.), as well as the recently injured,
intermediate, and long term injured group (see RDS scores
in Tables 8.2.1.2. to 8.2.1.4., respectively). No
differences were noted between the three injured subgroups

{see RDS scores in Table 8.2.1.1.).

performance on the BVRT, also used to detect incomplete

effort, is described above.
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2. Injury Characteristics and Performance
on Cognitive Tests, and Tests of

Malingering
1. Injury Severity

Injury characteristics were correlated with cognitive
scores. No correlation coefficients were generated for the
subscores of the BVRT, however, given the small numbers
involved. Post-traumatic amnesia, loss of consciousness,
and length of hospitalisation were examined. Results are

shown in Tables 10.1.1. to 10.1.3., respectively.

The longer the reported period of post-traumatic amnesia,
the quicker performance on trials 1, 2, and 4 of the Stroop
(see Stroop scores in Table 10.1.1.). In addition, the
longef the reported post-trawmnatic amnesia, the less time
difference between trials 2 and 4. At the same time, the
longer the period of post~traumatic amnesia, the more
accurate performance on trial 1 of the Stroop, but the less

accurate performance on trial 4.

Length of loss of consciocusness was also positively

correlated with the performance on the RDS (see RDS scores

in Table 10.1.2.).

Length of hospitalisation was positively correlated with

SUBT42, Thus, the greater the length of hospitalisation,
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the less difference in speed between trials 4 and 2 (see

Table 10.1.3.).
2. Time Since Injury

Significant relationships were found between time since
injury and the Correct and Error scores on the copy task of
the BVRT (positive and negative relationships respectively:

see Table 9.1.2.).

Inspection of the median scores of the 3 subgroups, defined
in terms of time since injury, suggests that, rather than
recently injured subjects tending to produce more errors
and fewer correct responses, these results were the result
of a tendency for more long term injured subjects to
produce fewer errors and more correct responses (see Table
8). Median Correct and Error scores for the recently
injured group were equal to those of the noninjured group,
while the long term injured group produced had higher
median scores on both measures than the noninjured group

{although neither difference was significant: see Table

8.2.1.}).

Time since injury did not have a significant relationship

with any other cognitive scores.
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3. Other Demographic Characteristics

No significant associations were found between age and

cognitive performance ({see Table 9.1.1.).

Only the SUBT42 score was significantly associated with
years of educz’ ton, being positively correlated {see Table
9.1.1.). Thus, subjects with more years of schooling were
more likely to take longer on trial 4 of the Stroop,

relative to time taken on trial 2.

2.2.2. Post~concussive Comy laints (PCL and

PCSC)

The study examined differences in reporting of
postconcussive complaints bhetween the total injured group
and the noninjured group, as well as differences between
injured groups of different chronicity and the noninjured
group. The injured subgroups were also compared with each
other. Links between postconcussive complaints and
cognitive performance were then investigated, as were
factors associated with the development of postconcussive

complaints.
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1. Differential Reporting of

Postconcussive Complaints

Perceived Pre-Injury Status:

On the PCL, no differences were found regarding pre-injury
feotal symptoms, as well as pre-injury occurrence of typical
postconcussive symptoms. This was found for the total
injured group (see pre-injury PCL scores in Table 7.7.}, as
well as for the recent, intermediate, and lorg term injured
subgroups, relative to the noninjured group. For the
latter, see the pre-injury PCL scores in Tables 8.2.1.2. to
8.2.1.4., respectively. In addifion, no differences were
found when the injured subgroups were compared with each

other (see pre-injury PCL scores in Table 8.2.1.1.}.

On the PCSC, however, the total injured group reported
significantly lower pre-injury symptom incidence than the
noninjured group. This applied to total symptoms, symptom
intensity, and symptom duration. The total injured group
also reported lower incidence of pre~injury fatigue, noise
intolerance, and anxiety (see pre-injury PCSC scores in

Table 7.7.).

As regards the responses of the three injured subgroups on
the PCSC, the recently injured group displayed different
responses to the total group. No differences were found

between this injured group and the noninjured group in
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terms of pre-injury total symptoms, or in terms of symptom
frequency, intensity, or duration. The recently injured
grovp nevertheless reported lower pre-injury incidence of

anxiety {(see pre-injury PCSC scores in Table 8.2.1.2.}.

In terms of pre-injury total symptoms, the intermediate
group reported only lower pre-injury symptom intensity than
the noninjured group. With regard to specific symgptoms,
they reported less pre-injury anxiety and fatigue than the
noninjured group (see pre-injury PCSC scores in Table

8,2.1.3.).

The long term injured group reported lower incidence of
total pre-injury symptoms than the noninjured group, as
well as less intensity and duration of such symptoms. As
did the recently injured group, they also reported lower
levels of p;e—injury anxiety (see pre-injury PCSC scores in
Table 8.2.1.4.). No pre-injury differences were found
between the 3 injured subgroups, defined in terms of time
since injury, either in terms of total symptoms, symptom
frequency, intensity, or duration, or in terms of specific
postconcussive symptoms (see pre-injury PCSC scoxes in

Table 8.2.1.1.}.
Perceivaed Post~Injury Status:

On the 'L, no differences were found between the total

injured and noninjured groups regarding post-injury total
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symptoms, as well as post-injury occurrence of typical
postconcussive symptoms {See post-injury PCL scores in
Table 7.7.}. No differences were found between the
noninjured group and any of the three injured subgroups
{recent, intermediate, and long term). See post-injury PCL
scores in Tables 8.2.1.2. t0 8.2.1.4.). There were also na
differences between the injured subgroups {see post-injury

PCL scores in Table 8.2.1.1.).

On the PCSC, too, no differences were found between the
total injured group and the noninjured group in reporting
of current symptoms. This applied to total symptoms, as
well as symptom freqguency, intensity, and duration. There
were also no differences in specific post-injury symptoms

{see pgnst~injury PCSC scores in Table 7.7.).

With regard to the injured subgroups, the recently injured
group reporied greater absolute incidence of post-injury
anxiety than the noninjured group (see Table 8.2.1.2.). The
intermediate and long term groups, by contrast, did not
report differently to the total injured group, either in
terms of total post-injury symptoms, or in terms of
specific post-injury symptoms (see Tables 8.2.1.3. and

8.2.1.4., respectively}.

No significant differences ware found between the 3 injured
subgroups themselves, in terms of absolute incidence of

post—-injury symptoms, symptoms frequency, intensity, or
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duration, or in terms of specific post-injury symptors.
Nevertheless, the long term group reported significantly
more deterioration in terms of judgement ability than the
intermediate group (the recently injured group was not -
significantly different to either of the Jroups). See

Table 8.2.1.1..

Thus, in summary, the following breakdown of specific

symptcms relative to the noninjured group was found:

* The total injured group reported less pre-injury
fatigue, noise intolerance, and anxiety than the
noninjured group, but did not differ from the

noninjured group in terms of any post-injury symptoms.

¥ The recently injured group reported less pre-injury
anxiety than the noninjured group, and they also
reported more post—-injury anxiety than the nonin;..ced

group.

* The intermediate injured group reported less pre-
injury anxiety and fatigue than the noninjured group,
but did not differ from the noninjured group in terms

of any post~injury symptoms.

* The long term injured group reported less pre-injury
anxiety than the noninjured group, but did not differ

from the noninjured group in terms of any post-injury
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symptons.

Therefore, when u2ing the noninjured group to estimate base
rate symptoms, postconcussive complaints within the ‘
noninjurad group as a whole tended to consist of
differences in terms of fatigue, noise intolerance, and
anxiety. Only the recently injured group reported more
absolute post-injury symptoms, however. The post-injury
symptoms repeorted by the intermediate and long term groups
were not significantly different to those reported by the

noninjured group.

wWhen the total injured group was looked with reference only
to itself {correlating tir+ since injury with reported
¢omplaints), time since injury was found to be associated
with several perceptions of pre- and post-injury
functioning {see Table 9.1.?7 *. Tnus, as time since injury
increased, so subjects tended to report lower incidence of
pre-injury concentration difficulties (that is, their
perception of their pre-injury status became more
favourable), as well as greater post-iniury deterioration
relative te pré-injury functioning {greater deterioration

in terms of irritability, concentrati:zn, and judgement),
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2. Relationships between Postconcussive
Complaints and Performance on Cognitive

and Malingering Tests

Associaticns between reporting of present complaints and
cognitive performance, as weil as between perceived
deterioration welative to pre-~injury functioning and
cognitive performance, were investigated. Correlations are

presented in Table 11.

Several symptoms were significantly associated with
performance on cognitive tests, although some of those
symptoms were also significantly correlated with
performance on tests of incomplete effort. The remaining
symptoms were significantly associated only with
performance on actual cognitive tests. For clarity of
presentation, these two groups of symptoms are describecd

separately.

1. Complaints associated with Poorer
Performance on Tests of Incomplete

Effort

Subjects reporting greater post-injury total symptoms
incidence, and those reporting greater injury frequency or
intensity, were more likely to perform poorly on the Rey

1%-item test. Those reporting greater deterioration
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relative to pre-injury functioning in terms of total
symptoms, symptom frequency, or symptom intensity, were
also likely to score more poorly on Rey 15-item test, as
well as to work more slowly on trial 1 of the Stroop. ‘

Subjects complaining of greater deterioration in terms of

symptom intensity were also mere likely to obtain lower

accuracy scores on trial 1 of the Stroop. Subjects

reporting greater deterioration in terms of symptom -
duration, and those reporting greater post-injury incidence
of memory difficulties, were also likely to perform more

poorly on the Rey 15-item test.

Regarding absolute incidence of specific symptoms, claims
of post-injury difficulties with memory and vision were
associated with poorer performance on the Rey lS5-item test
only. Reported post-injury difficulties with judgement were
associated with poorer performance on the Rey 1l5-item test,
as well as with the SUBT42 of the Stroop {that is, the
greatar the reported post-injury judgement difficulties,
the less likely that performance on trials 2 and 4 of the

Stroop differed in terms of speed}.

In contrast, the greater the reported levels of post-injury
anxiety, the better performance on the RDS (alsc included

to detect incomplete effort).

Reported deterioration in terms of specific symptoms,

relative to pre~injury functioning, was examined. The

255



following types of deterioration were associated with
poorer performance on the Rey 15-item test only: increased
dizziness, increased concentration difficulties, worsened
vision, and increased noise intolerance. Reported '
deterioration in memoxry was associated with worse
performance on the Rey 15-item test, as well as with lower
accuracy on trials 1 and 2 of the Stroop. Reported
deterioration in terms of judgement was associated with an
increase in the SUBT32 score of the Stroop (that is, the
greater the deterioration reported, the slower performance

on trial 3 was, relative to trial 2).

2. Complaints associated only with
Poorer Performance on Cognitive

Tests

Perceived deterioration in terms of total sympioms was
associated with accuracy on trial 2 of the Stroop.
Perceived deterioration in terms of headache incidence had
a significant positive correlation with time scores on
‘trials i, 2, 3, and 4 of the Stroop (that is, the greater
the deterioration, the slower the performance on these
trials). A significant positive correlation also existed
with the SUBT32 score of the Stroop {(that i, the greater
the reported deterioration, the slower the performance on

trial 3, relative to trial 2j.
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In addition, reporting of deterioration in terms of
headache (HEADADIF) was significantly associated with lower
scores on trials 1, 2, and 3 of the PASAT-R, as well as on
the PASAT-R total score. Reporting of higher incidence of
absolute post-injury headache incidence (HEADACHZ) was also
significantly negatively related to trials 1 and 2 of the
PASAT.

3. Factors Associated with Development and

Incidence of Postconcussive Complaints
1. Pre~injury Factors

Several pre-injury factors and the association of each with
reporting of postconcussive complaints, were investigated.
More specifically, age, gender, region, and level of

education were considered.

Examination of correlations between the available ages and
posteoncussive complaints found ne significant

relationships (see Table £.2.1.}.

Regarding gender, females complained of greater post-injury
complaints, both with regard to complaints in general, as

well as with regard to typical postconcussive complaints in
particular. They complained of greater total post~oncussive

symptom incidence, as well as greater post-injury symptom
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frequency, intensity, and duration. They also complained of
greater deterioration since the injury in terms of total
symptoms, typical postconcussive symptoms, and symptom
frequency, intensity, and duration. In terms of specificl
symptoms, females complained of greater post-injury
absolute incidence of headaches, memory problems, and
fatigue. They also reported relative post-injury
deterioration in terms of memory difficulties, and fatigue.

See Table 8.2.2.1.).

There were no significant gender differences in scores of -
postconcussive complaints within the noninjured group (see

Table 8.2.2.2.}.

In terms of reaional effects within the injured group,
Gauteng residents tended to report worse post~injury
concentration than Mpumalanga residents {see Table
8.3.2.1.). Regional differences were also noted in the
noninjured group. Gauteng residents tended to report fewer
pre- and post-injury memory difficulties than Mpumalanga

residents {see Table 8.3.2.2.).

Those with higher levels of education tended to report
lower incidence of pre-injury total symptoms, as well as
lower pre-injury symptom frequency. Nevertheless, they also
tended to complain of fewer post-injury symptoms, including
total symptoms, typical postconcussive symptoms, frequency,

intensity, and duration of symptoms, and fewer post-injury
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difficulties in terms of memory, corncentration, fatigue,
vision, noise intolerance, and judgement. They were also
reported less deterxioration, relative to pre-injury
functioning, in erms of total symptoms, typical
postconcussive symptoms, frequency, intensity, and duration
of symptoms, and deterioration in terms of memory. See

Table 9.2.2.).

2. Peri~ and Post-injury Factors
1. Physical Factors

Relationships between indices of injury severity ang
postconcussive complaints were investigated. More
specifically, length of hospitalisation, period of loss of
conaciousness, and period of post-traumatic amnesia were
exanmined in terms of relationships to postconcussive

complaints.

Length of hospitalisation was significantly associated with
incidence of several measures of post-injury complaints
{see Table 10.2.3.}. On the PCL, longer hospitalisation was
associated with greater incidence of typical postconcussive
symptoms, as well as greater perceived deterioration,
relative to pre-injury status, in terms of typical
postconcussive symptoms..On the PCSC, longer

hospitalisation was associated with more post-injury total
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symptoms, as well as ¢greater fremency, intensity, and
duration of such symptoms. In terms of specific symptoms,
greater absolute post-injury difficulties were reported in
terms of memory, concentration, fatigue, and judgement. .
Greater deterioration was reported relative to post-injury

status in terms of concentration and judgement.

Increased loss of consciousness was associated with
increasad absclute experience of memory difficulties post-
injury, as well as greater perceived deterioration relative
to-pre~injury functioning in terms of anxiety (see Table

10.2.2.}.

The longer the period of posttraumatic amnesia reported,
the greater the reported pre-injury incidence of typical
postconcussive complaints, and the greater the incidence of
total pre-injury postconcussive complaints, and the greater
their frequency. In terms of specific symptoms, more pre-
injury memory @ifficulties and vision difficulties were
reported {(a corollary of the above findings is that those
subjects with shorter periods of posttraumatic amnesia
tended to report lower pre-injury symptom levels). See

Table 10.2.1..

260



2. Psychosocial Factors

Twa factors were investigated: circumstances of injury, and
blaming another party for the injury (versus absence of

blame} .

A comparison was made between mildly head injured subjects
who had sustained their injuries in sports incidents, and
those who had been involwed in incidents of wviolence (see
Table 8.2.4.). Sports-injured subjects reported fewer total
post~injury complaints, as well as less deterioration
relative to pre-injury status in te-ms of total symptoms.
They also reported lower frequency of symptoms, and fewer

problems in terms of post-injury memory and fatigue.

No effects for blame were found (see Table 8.2.5.}.
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2.2.3. Incomplete Effort

1. Nature of the malingering responses

1. Subjectively Reported Postconcussive

Complaints

1. Comparison of Malingerers relative

to Injured Subjects

Comparisons are summarised in Table 7.7..

Responses regarding pre-injury status were not consistent
across both questionnaires used. For this reason, each will
be described separately. Malingerers tended to claim a
lower incidence of pre~injury symptoms than the total
injured group, when the PCL was used. This applied to total
pre-injury complaints (PCLl), as well as pre-injury
iccidence of typical postconcussive symptoms (PCLPCS1).
They did not, however, report differently on pre-injuzry

in.idence of symptoms when the PCSC was used.

Regarding post-injury complaints, the results for the two
questionnaires were more consistent. Mallingerers reported
greater incidence of post-injury complaints than injured
subjects, both in terms of total complaints (PCL2), as well
as in terms of typical postconcussive complaints in

particular (PCLPCS2). They reported greater post-injury
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total symptems (PCSC2TOT), as well as greater symptom
frequency (PCSC2FRQ) and intensity {PCSC2INT). Malingerers
reported moxe current difficulties than injured subjects in
terms of headaches, dizziness, irritability, noise |

intolerance, and anxiety.

Malingere- also obtained greater different scores on the
PCL than injured subjects. This applied to perceived
deterioration in terms of total complaints (PCIDIFF), as
well as in terms of typical postconcussive compliaints
(PCLPCDIF). They also reported a greater relative increase
in total symptoms on the PCSC (TOTDIFF), as well as in
symptom frequency (FRQDIFF), intensity (INTDIFF), and
duration {DURDIFF). Relative to pre-injury functioning,
they reported deterioration in all ten symptoms queried by
the PCSC, compared to the injured group (Lhe symptoms are:
headaches, dizziness, irritability, memory difficulties,
concentration difficulties, fatigue, vision difficulties,

noise intolerance, judgement difficulties, and anxiety).

Resarding a comparison of the injured subgroups (recent,
intermediate, and long term) with the malingering group, a
consistent pattern was seen. The malingering group
consistently reported fewer pre-injury symptoms than any of
the injured swbgroups, while they alsc reported more post~
injury complaints. At the same time, the number of scoxes
for which this was found decreased from the recently

injured group to the intermediate injured group, with the
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long term injured group reporting the fewest differences.
{For comparisons between the malingering group and the
recently injured, intermediate, and long term injured
groups respectively, see the PCL and PCSC scores in Tablés

8.2.1.2., 8.2.1.3., and 8.2.1.4..)

Thus, on the PCL, the malingering group reported
significantly lower pre~injury incidence of total symptoms
than both the recenfly injured and intermediate injured
groups, and fewer typically postconcussive symptoms than
both the intermediate and long term injured groups.
Malingering subjects reported more post-injury incidence of
total symptoms and typically postconcussive symptoms than
both the recently injured and intermediate injured groups.
Greater deterioration in terms of total symptom occurrence,
relative to pre-injury functioning, was reported by the
rmalingering cioui. This was found in relation to all three
injured subgroup.. The malingering group alsc reported
greacer post-injury deterioration in terms of typical
postconcussive symptoms, than did the recently injured or

intermediate injured groups.

On the PCSC, malingerers reported fewer total pie~injury
symptoms than did recently injured subject, and more total
post-injury symptoms than recently injured ox intermediate
injured subjects. Greater past-injury symptom frequency and
intensity was reported by the malingering group than by the

recently injured or intermediate injured groups.
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Malingerers also reported more deteri ation, relative to
pre-injury functioning, “han the recen.iy injured or
intermediate injured groups, in terms total symptoms, and

symptom frequency, intersity, and duration.

In term of specific symptoms, malingerers reported fewer

pre-injury difficulties than recently injured subjects in

tex.rs of vision and anxiety, and more post-injury dizziness

than recently injured or intermediate injured subjects.
They reported more pest-injury irritability than
intermediate injured subjects, a1 more post=-injury memory
difficulties than recently inju..:. ubjects. Malingerers
also reported more post-injury concentration problems than
intermediate injured subjects, and greater post-injury
noise intolerance than recently injured or intermediate
injured subjects. Malinyerers reported greater post-injury
judgement problems than intermediate injured subjects, and
more post-injury anxiety than recently injured or

intermediate injured subjects.

The pattern of differences between the injured groups and
the malingering group decrzasing, as time since injury
increased, is most strikingly evident in looking at the
difference scores for spacific symptoms. The recently
injured group reported less deterioxation than the
malingering group in terms of all 10 symptoms listed in the
PCSC. The intermediate group, by contrast, reported less

deterioration than the malingering group for 6 of the 10
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symptoms (not reporting significantly differently regarding
deterioration in terms of headache, memory difficulties,
fatigue, and visual difficulties). The long term injured
group reported less deterioration on only 2 of the 10 -
symptoms (they differed only with regard %o deterioration

in terms of anxziety and headaches}).

2. Comparison of Malingerers relative

to Noninjured Subjects

In addition to comparing the response patterns of
malingerers to injured subjects, their responses were also
looked at relative to noninjured subjects (see Table 7.7

for comparisons).

On the PCL, malingerers reported fewer total pre~injury
symptoms (PCLl), and less pre~injury incidence of typical
postconcussive symptoms (PCLPCS1) than noninjured subjects.
Post-injury, both categories of symptoms were significantly
greater than those of the noninjured group {(PCLZ and

PCLPCS2).

On the PCSC, malingerers reported lower incidence of total
pre-injury symptoms than the noninjured group {PCSC1T0T),
as well as lower frequency {PCSC1FRQ), intensity
{PCSC1INT), and duration (PCSCIDUR} of such symptoms. In
terms of specific symptoms, they reported fewer pre-injury

headaches and memory problems, less fatigue, less noise
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intolerance, and less anxiety than noninjured subjects,

Post-injury, they reported more total symptoms {PCSC2TOT)
than noninjured subjects, as well as greater freqguency ‘
{(PCSCZFRQ}, intensity (PCSC2INT), and duration (PCSC2DUR;
of such symptoms than noninjured subjects. More
specifically, they reported greater pcst-injury incidence
of headaches, dizziness, irritability, meiory problems,
concentration difficulties, judgement difficulties, noise

intolerance, and anxiety than noninjured subjects.

2. Performance .2 Cognitive Tests, and

Tests of Malingexing

1. Copying Ability and Visval Memory

{Benton Visual Retention Test)

Malingerers fended to perform more pooriy on the copying
task than did injured subjects. This applied both to total
production of correct designs, as well as to total
production of incorrect designs. In addition, malingerers
tended to have idiosyncratic error styles. In copying
figures, they make more errors of distoxtion and rotation,
as well as more errors involving the visual field (both

right-sided and left-sided). See Table 7.7..

With regard to visual memory (the recall task), malingerers

tended to produce more incorrect designs overall, as well
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as fewer correct designs. With regard to specific error
types, malingerers tended to produce more errors of
distortion, as well as errors within the left visual Field.

See Table 7.7..

When considering the proportion of subjects within each
group producing particular error types, the above patterns

were maintained. These percentages are listed in Table 12..

For each of the following error types, a majority of the
malingering group produced at least one instance of the
following error types on the copy task: distortions,
rotations left-sided errors, and right-sided errors. By
contrast, for each of the latter error categories except
right-sided errors, only a2 minority of genuinely injured
subjects produced at least one error of that type. Half of
the injured subjects produced at least one right-sided
error, as opposed to a majority of malingering subjects

{see Table 12.2.).

For the recall task, all of the malingering subjects were
found to have produced at least one error of distortion.
The same applied to left-sided erroxrs. However, for both of
these errors types, a (smaller) majority the noninjured
subjects also produced at least one errcr of that type (see

Table 12.2.).
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2. Divided Attention {PASAT-R)

Malingerers tended to perform more poorly than injured
subjects in relation to divided attention. This did not
apply to the subtask involving the least time pressure
(trial 1}, but did apply to the three subsequent trials of
increasing time pressure, as well as to the total score.

see Table 7.7..

3. Sustained Attention (Stroop Colour

Word Task)

With regard to sustained attention, the malingering group
was not ¢learly different from the injured group in terms
of speed of performance. This applies to al four trials, as
well as to the two interference scores. Accuracy scores,
however, clearly differentiated malingerers from injured
subjects. As mentioned above, there was a tendency for some
subjects to produce exaggeratedly incorrect responses. As
explained above, these scores were eliminated, using as a
rough guide the criterion of one guarter or fewer correct
responses. It was believed that such subjects would be
readily identifiable as malingering, as their case
histories would be so at odds with their performance. With
regard to the remaining, more subtle responses, malingerers
scored significantly less accurately than injured subjects

ot trials 2, 3, and 4, Comparisons are set our in Table

T.7..
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4, Specific Tests of Incomplekte

Effort

The malingering group performed more poorly tha» injured
subjects on both tasks included to detect incomplete
effort. With regard to the RDS specifically, malingerers
performed more poorly than injured subjects on both the
Forwaxd and Backwards tasks. Their total RDS scores were
also significantly poorer than those of irjured subjects,
altbough this groups scores denoting the difference in
performance between the Forward and Backwards tasks
(RDSDIFF) did not differ significantly from those of the

injured group. See Table 7.7..
Performance on the BVRT has beenr described zbove.

2. Ability of Cutoffs to Differentiate

Malingerers

Cutoffs and accompanying incremental hit rates are
presented in Table 14. Cutoffs for tests of incomplicte
effort (that is, the RDS, the Rey 15-item test, and ihe
BVRT) had incremental hit rates ranging from 18.75 percent
to 31.25 percent. The best rates were found for the
following scores: FIFTEEN, and BVERR C (both 31.25
percent}, DISTOR_C and DISTOR D (both 28.13 percent),

RDSFORW, LEFT_C, BVERR D, and LEFT_D {all 21.88 percent).



Other scores, not specifically included to detect
incomplete effort, had incremental hit rates ranging from 0
‘percent to 40.63 percent, The lowest incremental hit ratés
were obtained for the following scores: PCSCITOT, PASAT3,
HEADACHZ, DIZZIDIF, MEMDIF, FATIGDIF, VISIOD.F, and
ROTAT C. The following scores had incremental hit rates at,
or above, 31.25 percent (the highest rate for any score on
the tests included to detect incomplete effort): PCL,
PCLPCS1, PCLDIFF, PCLPCDIF, TOTDIFF, FRQDIFF, ANXIETYZ, and

ANXDIFY¥.

More detailed consideration is given to the cutoffis in the

Discussion section.
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CHAPTER &: DISCUSSION

Discussion of results wili tzke place in terms of each the
three main areas of examinaticn: cognitive deficits, -
subjective postconcussive complaints, and identification of
incomplete effert. Since tests not specifically included to
suggest incomplete effort nevertheless appeared able to do
so, these findiangs will also be discussed. For the sake of
clarity, performance will be discussed first in terms of
cognitive deficits revealed, after which each instrument will
be discussed in terms of ability to detect incomplete effort.
This has been done in order to provide a focused discussion
of results, rather than attempting to carry ocut two

discussions simuiltaneously.
As stated above, post-injury outcome was not assessed in

terms of external c¢riteria such as return to work, but rather

in terms of comparability of performance in the assessment.
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I Post-injury Sequelae

1.1. Cognitive Sequelas

§-3
.

(™)
=

Performance on Cognitive Tests

The main groups and subgroups were compared for differential
performance on tests of visual memory, sustained attention,
and divided attention. Chronicity of complaints was aluo

investigated.

The assessment found no evidence suggesting visual memory
deficits among any of the injured subgroups, relative to the
roninjured group. The results of the assessment also do not
suggest deficits in divided attention among the injured

group, relative to the noninjured group.

Although the intermediate injured group scored significantly
more poorly than the noninjured group on the least demanding
task of divided attention (trial 1 of the PASAT-~R), this
seems unlikely to be related to differences in divided
attention abiliity, given that performance on the more
demanding tasks did not differ. One would expect such
difficulties to have manifested in performance on the more

demanding tasks of divided attention as well.

The specific category of time since injury for which this

effect was found (that is, the intermediate injured group) is
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also difficulf te integrate with the literature. It would
have been less surprising had the recently iniured group
performed most poorly, given claims that deficits are mos:
noticeabls in the more acute stages (for example, Miller,
1996} . It would alsc have peen less surprising had the most
chronic group performed poorly, given claims that long term

deficits in cognitive performance may be emotiona..y based

{also, for example, Miller, 193%6). There was no evidence of
incomplete effort on the part of the intermediate injured
group {see helow), and this therefore also does not

© gonstitute a viable potential explanation for the effact

found.

Some differentiation was also noted within the injured group
itself. The intermediate subgroup tended to obtain poorer
scores than the long term subgroup group on trials 1 and 2 of
the Stroop. The remarks made above with regard to the
anomalous performance of L = intermediate group apply equally

to this finding.

Demographically, the groups were not significantly different
in terms of the information collected, and this therefore
cannot be posed as an alternative explanation for the
findings. It is nevertheless possible that other group
differences exist, which were not assessed, It may be, for
examrie, that the intermediate injured group took longer to

acclimatise to the task at hand.
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Nevertheless, the statistically stronger compariscon of the
total injured greup with the noniniured group, as well as
comparisons bectween all groups with regard to the more
demanding subtasks, suggest that, relative te thz noninjured
group, the total injured grour did not display deficits in
divided attention. It is most likely that the effects seen in
the intermediate group were an artifact of the limitations of

the samples used, particularly their small sizes.

With regard to sustailned attention, the total injured group
was found to have performed significantly more slowly than
the nhninjured group on the least demanding trial. Once
again, it is difficult to attribute this to difficulties with
sustained attention, given that the affect was not found in
the more demanding trials, either in terms of speed or
accuracy. It seems unlikely that this difference was as a
result of either differences in reading ability, or in terms
of deficits in sustained attention among the injured group.
If either explanation applied, one would expect to see this
effect carried through to other trials that also demanded
these skills, in addition to bkeing more demanding in terms of
sustained attention. Once again, it may be that the injured
group took longer to acclimatise to the demands of the task,
possibly because of increased anxiety. Since xiety levels

were not assessed, however, this is speculation.

As with divided attention, the intermediate injured group

performed more slowly on one of the least demanding trials
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{trial 2), than the noninijured grcup. Once again, this i-
difficult to attribute teo difficulcies with sustained
attention. Trial 2 establishes a baselins level of ability to
identify and rame colours as gquickly as possible {an abiliﬁy
that is crucial for later trials'. Given the lack of
significant differences on other trials, it is likely that
the «difference found was as a ressult of either difficulty
with identifying and naming colours, or difficulty with
sustained actention.

The recently injured group's slower performance on trial 2z of
the Stroop also does not appear to be the result of group
differences in sustained attention, or in anility to name
colours, The same reasons given above with regard to
performance by the intermediate group relative to the
noninjured group, apply here. It is alsc difficult to
attribute this finding to differences in identifying and
naming colours, or to differenccs in sustained attention.
Once again, slower acclimatization to the demands of the task

may have occurred, although this is speculation.

Overall, the resuits do not suggest deficits in sustained
attention within any of the injured groups relative to the

noninjured group.

The modified tosk suggested by Bohnen, Jolles, and Twijnstra

{1992) was not useful in differentiating injured and
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noninjured subjects. This aprlied to the extra task itself
{trial 4}, as well as the diffaerence score derived from in
(BUBT42). Nevertheless, the present sample differed from that
of Bohnen ef£ al., ir terms of time since injury {(the mediaﬁ
posttraumatic interval of the recently injured group was 5.5
nmonths, while intervals for the study cited had a range of 6
to 14 days). The present study is not able to comment on the
usefulness or otherwise of the modified task in the acute
stages of injury, and defers to the findings of Bohnen et
al.. It nevertheless appears that whatever deficits may
occur, do not persist into the periods examined by the

present study.

Thus, it is concluded that there was no convincing evidence
of cognitive difficulties, in terms of sustained attention,
divided attention, and (verbal) memory, ameng the injured
subjects, relative to the noninjured subjects. Once again, it
is not possible to generalise this finding to all stages of
injury, but it does not appear that deficits persisted into

the posttraumatic periods assessed.

1.1.2. Performance on Tests of Malingering (Rey

15-item, RDS, and BVRT)

performance on the tests of malingering provided no evidence
to suggest incomplete effort by the injured group a- a whole,
or by any of the 3 subgroups compared (recently injured,

intermediate, and long term injured). There therefore ic .0
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evidence to suggest the injured qreoups were less motivated to

do well than the noniniured group.

Given that these three tests ail effectively differentiated
injured and malingering subjects (see the Results section, as
well as later in * e discussion), but not injured and
noninjured subjiects, this study appears to support their use
as tests of malingering., This is discussed further in the

section dealing with incomplete effort.
1.2. Factors Affecting Cognitive Sequelae

The injured grouvp's performance is discussed in terms of
three characteristics: posttraumatic interval, injury

severity, and other demographic characteristics.
1.2.1. Time Since Injury

There was some differentiation within the injured group on
the copy task of the BVRT, with more long term injured
subjects performing at a higher level than more recently
injured subjects. It appears that the effect found was as the
result of the more long term injured subjects performing
particularly well, rather than the more recently injured
subjects performing poorly. An alternative explanation, that
the more recently injured subjects had gifficulty vith the
copy task of the BVRT, but that this may have resolved with

time in the more long term injured group, does not appear a
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plausikle possibility. If acutely injured subjects did in
fact have difficulty with the copy task, this would sugaest
possible visuomotor or visuospatial difficulties, which would
be difficult to reconcile with the fact that no such
significant relationship was noted on the recall task. In
addition to demanding visual memory, the recall task also
requires visuospatial and visuomotor ability. One would
therefore expect the effect to have carried through to the
recall task, whereas the Correct and Error scores showed no

significant relationship with time since injury.

While the evidence is incomplete, and any conclusions reached
cannot be entirely satisfactory, it is concluded from the
available evidence that the significant relationships found
do not suggest deficits associated with acuteness of injury,
but that the most likely explanation is that thesy are an
artifact of the sm2ll sample sizes, and the specific
characteristics of the more long term injured subjects
(although the data that was collected does not appear to
offer suggestions as to what these characteristics might bej.
No evidence was found of deficits, relative to the noninjured
group, within either of the three subgroups (recent,
intermediate, and long term). Any difrerences are therefore

slight.

Posttravmatic interval did not have a significant

ralsticnship with any other cognitive scores. The evidence

276



there.ore dces suggest rescluticn or deteriocratiorn of
cogaitive complaints over tims. At the same time, the sample
included few subjects in the very acute stages of injury
{(withir 3 months}, during which, it has been claimed,
deficits are greatest and resclution of symptoms over time
most dramatic (for example, Miller, 1996). More detailed
research, utilizing more subjects, particularly within the
acute stages of injury, may have come to different

conclusions to the above,
1.2.2. Injury Severity

A significant positive relationship was found between length
of posttraumatic amnesia and speed of performance on most of
the measures of sustained attention. The reasons fcr this
relationship are not clear, but it may be that such subjects
were especially motivated to do well. This is supported by
findings in the present study with regard to performance on
the RDS, for which a positive correlation existed between
several scores and post-traumatic amnesia (a negative
correlation would suggest poor motivation), atthough no
similar effect was found for the Rey 15-item test. This
suggestion is consistent with performance on the least
demanding trial of the Strocp {trial 1), where increased
posttraumatic amnesia was associated with greater accuracy.
The negative association between length of posttraumatic
amnesia and accuracy on trial 4 may have occurred despite (or

even because of) attempts to work quickly. Altewnatively, it
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traumatic amnesia. The evidence is not, howevel, shron
encugh t< move beyond thess zentazive suggestions. What is
clear, however, 1s that it is limiting to focus on speed of
performance, without also considering accuracy of
performance, when using the Stroop. In this respect, the
studies cited, which only examined spead of performance on
the Stroor, ignoring accuracy, should ke criticized fc- not
considering the total responses of their subjects {for
example, Bohnen, Jolles, and Twiinstra, 1957, as well as

Batchelor et al., 1995).

No significant relationships were found between length of
loss of ccnsciousness and cognitive performance. Less of
consciousness did, however, have a significant positively
correlaticn with performance on the RDS. The results
therefore appear to suggest that the longes the period of
posttraumatic amnesia or loss of consciousness, the less
likely incompiete effort. This is not implausible, given that
such subjects may have been particularly concerned about
their injuries, and eager to participate fully. In the
absence of more detailed research findings, however, the
above suggestion is largely speculation. The suggestion is
also weakened by the lack of a significant relationship
between period ¢f loss of consciousness and performance on

the Rey 13-item test.
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Lengtn of hospitalisation was significantly positively
cerrelated with one cognitive score (SUBT42). Thus, th
longer the period c¢f hospitalization, the slewer the
"subject's performance on trial 4 of the Stroop, compared to
erial 2. When trialils 2 and 4 were examined on their own,
however, as opposed to their combination into a2 composite
score, no significant relationships were noted between length
of hospitalisation and spezsd scores for either trial 2 or
trial 4, or with accuracy scores for either of these two
trials. Length of hospitalisation had nc significant
relationship with any other cognitive scores. Given the
above, there may be some evidence of ¥ fferentiation in term
of sustained attention under more demanding conditions,
depending on length of hospitalization. It may be that those
subjects with longer periods of hospitalization had to
perform especially slowly on the more difficult task, in
order not to sacrific¢e accuracy. Such an effect did not,
however, manifest sufficiently for the injured group, as a
whole, to perform differently to the noninjured group in

terms of sustained attention.

Overall, theve was limited evidence for differentiation
within the injured group in terms of injury severity and
corresponding cognitive performance. No evidence of deficits
in visual memory or divided attention were found, although
there were suggestions of differentiation in terms of

sustained attention. In this respect, the best barometer of
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injury severity appeared to be lergth of post-traumatic
amnesia. This finding is consistent wit' « view of concussion
that emphasizes the presence of amnesi:. Szymanski and Linn
{19%92) define concussio™ as "an acceleration/deceleration.
injury to the head almost always associated with a period of
amnesia, ard followed by a characteristic set of symptoms"
(p. 358). The association with amnesia is also broadly
consi< it previous literature in which posttraumatic amnesia
is usea co define injury severity: for example, Russel
{1971), cited in Bohnen and Jolles {1992), who based his
differentiation of mild, moderate, and severe head injury on
lenyth of posttraumatic amnesia (although other writers, such

as Gouvier et al. (1992} see this as problematic).

The finu.ugs should, however, be treated cautiously.
Infcrmation about injury severity was based on personal
recollection, which may have been ir ‘ccurate. It may also be
that within the mild head injury group, the members of which
were selected according to fairly stringent criteria, farther
differentiation was not meaningful, particularly given the
small numbers involved. Given that there were no meaningful
differences between the injured groups and the noninjured
group, any effects were slight, possibly even an artifact of
individual characteristics not controlled for. On the other
hand, it may be useful to further investigate relative
deficit in sustained attention, using larger samples, and
more precise differentiations of injury severity. Further

research may clarify the findings.
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1.2.3. Other Demographic Characteristics

Within the injured group, the effects of age and educatioﬁ
were examined. No significant associations were found between
age and cognitive performance. Nevertheless, the actual range
of subjects was fairly restricted (mean 25,06 years, standard
deviation 8.8 years), and age differences may exist over a

wider range.

Only score SUBT42 was significanily associated with years of
education {a positive association). Thus, more educated
subjects tended to perform more siowly on task 4, relative to
task 2. This is difficult tc explain, given that the obvious
possible factor of differential reading ability would suggest
a negative relationship. In addition, the range of education
within the injured group was restricted (mean 10.88 years,
standard deviation 1.26 years}, with all subjects having a
fairly high level of schooling (range: 9 to 12 years). It may
be that subjects with higher levels of education were wore
cautious, &1d in this regard, it may be that the inclusion of
adult education college students and adolescent high school
students within the same group was problematic. Confounding
variables, such as the reasons behind belated education, may
have played a role. Unfortunately, the study design neglected
to take this factor into gccount, and any suggested
explanations would be s-eculation. It is difficult to know

how much importance to give to the finding, but the presence
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of the finding, in the absence of informstion that might

explain it, nevertheless points to a weakness of the study.

1.2.4. Conclusions

Previous research has suggested that mild head injury is
followed by difficulties with memory and attention (for
example, Jacobson, 1995, and Bohnen and Jolles, 1892). There
is nevertheless debate as to how long these difficulties
persist. Kibby and Long (1996), for example, state that it is
unlikely that the physical process of mild head injury alone
would result in cognitive deficits beyond three months
duiation. On the other hand, Beers et al. {1994) maintain

that cogrnitive daeficits persist for years after the injury.

This study found little evidence to suggest that cognitive
deficits existed within the injured group, relative to the
noninjured group. It is nevertheless important to note that,
for even the most acutely injured suogroup, the median time
since injury exceeded three months (the recently injured
group had a median posttraumatic interval of 5.5 months). The
present study is therefors not able to commwent on the very
acute stages of injury, but it does appear that cognitive
deficits were not present, in later stages. Although some
associations were found between indices of injury severity
and measures of sustained attention, these effects were not

significant relative to the noninjured group.
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The above findings are compatille with two views: that no
cognitive deficits had esver existed, or that any cogritive
difficulties had resolved by the time of the assessment. This
study is not able to comment on the former, and would chooée
to defer te the many studies having found deficits 'in the
acute stages of injury. It appears most likely that the
latter possibility holds: that recovery generally occurs,
following mild head injury, and that persistent deficits,
beyond the first few months post-injury, are uncommoen.
Nevertheless, this conclusion deriwves from the assumption
that the noninjured group constitute a wvalid control, and is
weakened by any limitations to this assumption, as well as

any other limitations to the study.

It has been recognised by previous researchers that the
categories of mild and moderate injury have been
insufficiently separated, and that the characteristics of
each differ {for example, Kibby and Long, 1996). It may
therefore be that the present sample included subjects that
could have been classified as moderately injured {for
example, three subjects had a PTA duration of “"about™ or “anot
more than" one hour). Nevertheless, such an explanation for
the findings, if valid, is problematic to the classification
system itself. Those borderline periods that were included,
were only dore so after care ully examining likely GCS scores
on hospital admission. Thus, for these, or other possibly
moderately injured subjects, deviations from the criteria, if

any, would have been slight.
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It could b. .argued that while the definitions for either type
of injury may be discretz, it is misleading to see them as
so. The extreme cases of sach may be difficult to classiff.
Foxr example, Kibby and Long differeatiate the categories as
f llows: mild head injury is characterised by a GCS of 13 or
highexr, and PTA of less than one hour; moderate head injuny
is characterised by a GCS of 9 to 12, and PTA of ong to 24
hours. The grey nature of borderline cases is especially
pertinent when, as in the present study, subjective memory is
relied on to obtain the necessary indices. It is suggested by
this author that the issue is less one of possible
misclassification, and mcre one of the greyness of the
transition from mild to moderate injury. Given that
differential classification carries with it differential
assumptions (particularly wiih regard to litigation). it is
argued that categorization that is crudely and absolutely
armlied, is potentially extremel unfair to litigants. Even
within the context of precisely defined classification
criteria, it may be that degrees of severity exist. It is

suggested that this be investigated in further research.

Overall, however, the findings of this study do not appear to
provide support for viewpoints that see chronic psychological
complaints as being based on significant cognitive deficits,

relative to a noninjured baseline (for example, Beers et al.,
1994} . The above is not necessarily evidence that subjects do

not experience prohlems, but only that chronic problens do
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not appear to be rooted in significant deterioration in
cognitive capacity. The discrepancy between this finding and
the personal perceptions reported by injured subjects will be
discussed in the section dealing with postconcussive .
complaints. Assoclations between perceived absolute post-
injury complaints and cognitive performance, as well as
between perceived deterioration relative to pre-injury status

and cognitive performance, will be discussed.
1.2. Post-concussive Complaints (PCL and PCSC)

Whniles the often long post-injury intervals in this study were
at odds with studies involving cognitive deficits (for
example, Kibby and Long (1996) report that recovery generally
occurs within 3 months}, these perinds were less unusual in
the context of studies looking at persistent psychological
sequelae {(for example, Mittenberg et «l. (1996) report that
35 to 50 percent of patients report symptoms one to three
years post-injury, and Beers et al. (1984) found evidence of

sequelae persisting for yeérs).

It was not possible to calculate rate of incidence of the
postconcussive syndrome, given that postconcussive symptoms,
rather than a syndrome as such, were investigated. The reason
that the syndrome concept was not employed, was that it was
found to be of limited use, given that the sysndrome has been

so vaguely and so disparately defined in the literature.
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