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This study reports base rate data for 113 family practice patients with no
history of head trauma or toxic exposure, 68 family practice patients with
a history of head trauma or toxic exposure, and 156 personal injury claimants
with no history of toxic exposure or head trauma who presented for a
psychological evaluation due to emotional distress. Personal injury claimants
reported suffering from significantly more neurotoxic and neuropsychologic
symptoms than subjects with a reported history of head trauma and/or toxic
exposure. The authors urge that evaluating psychologists consider the base
rate of these symptoms in litigating populations and use caution in relying
on self-reported symptoms as evidence of injury when patients are in
litigation.

Various self-reported symptoms and complaints are associated with brain damage
caused by head injury and exposure to neurotoxins. (For example, see Anger, 1990;
Anger & Johnson, 1985; Baker, 1988; Beaumont, 1990; Cook, 1989; Gibbs, 1986; Hart-
man, 1988; James, 1985; Johnson, 1990; Lave & Upton, 1987; Lezak, 1983: Markowitz
& Gutterman, 1986; Marquis, 1989; Oddy, Coughlan, Tyerman, & Jenkins, 1985; Oddy,
Humphrey, & Uttely, 1978; Proctor, Hughes, & Fischman, 1988; R. Russell, Flattau,
& Pope, 1990; W. Russell, 1932; Rutherford, Merrett & McDonald, 1977.) Several struc-
tured protocols and symptom checklists have been developed to elicit symptoms from
patients suspected of having neurotoxic disorders. (For example, see O’'Donnell, De Soto,
& De Soto, 1993; R. Russell et al., 1990; Williamson, 1990.)

In forensic evaluations, examiners frequently rely on self-reported symptoms as
partial evidence of neuropsychological deficits or brain injury caused by toxic exposure.
These self-reported symptoms frequently are used as supporting evidence for diagnoses
that fall under the general DSM-III-R diagnostic category of Organic Mental Disorders
and DSM-IV categories such as Substance-Related Disorders and Delirium, Dementia,
and Amnestic and Other Cognitive Disorders. Also, we have seen self-reported symptoms
presented by clinicians as the only support for diagnostic labels.

Echoing Meehl’s classic argument (Meehl, 1960; Meehl & Rosen, 1955), Gass (1991)
and Ziskin and Faust (1988) have argued that there is a need for examiners to consider
and account for the base rates of neuropsychological and neurotoxic symptoms in the
general population prior to making diagnostic decisions. Failure to consider the prior
probabilities of symptoms when using these symptoms as support for diagnostic im-
pressions may render these diagnoses erroneous. Recent research has focused attention
on the problem of failing to consider symptom base rates in the evaluations of personal
injury claimants (e.g., Elwood, 1993; Matarazzo, 1987, 1990; Matarazzo, Daniel,
Prifitera, & Herman, 1988; Matarazzo & Prifitera, 1989).
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The problem of failing to consider base rates of neuropsychological symptoms in
forensic examinations may be compounded by the effects of litigation on patient behavior
in evaluations. The process or context of personal injury litigation is suggested as affect-
ing patient behavior in ways that serve to undermine the validity of clinical assessment
procedures (Fox, 1994; Lees-Haley, 1989, 1990; Lees-Haley & Fox, 1990; Weismann,
1990). The purpose of this study was to explore the influence of symptom base rates
and litigation on self-reports of neurotoxic and neuropsychological symptoms.

Base Rates and Litigation

Due to the unique context of litigation and the effects it may have on patient behavior
evaluations, Lees-Haley (1992) investigated the neuropsychological complaint base rates
of personal injury claimants who were making claims of emotional distress. Claimants
had no known history of brain injury, toxic exposure, or documented neuropsychological
impairment. Subjects who presented for psychological evaluations and were in litiga-
tion, but had no history of head injury (i.e., personal injury claimants), reported ex-
periencing symptoms associated with neuropsychological impairment at high rates. For
example, 91% of the sample reported headaches, 83% concentration problems, 647
reported feeling disorganized, 53% numbness, 50% dizziness, 48% memory problems,
and 33% reported word-finding problems. However, the sample size was relatively small,
and no control group was utilized in this study.

In a follow-up study, Lees-Haley and Brown (1993) compared neuropsychological
complaint base rates of a much larger sample of personal injury claimants with a con-
trol group not involved in litigation. Subjects in both groups had no known history of
head injury, toxic exposure, seizure disorder, or neuropsychological impairment. Sig-
nificant differences were found between groups on a majority of complaints and symp-
toms associated with neuropsychological impairment and brain injury. Personal injury
claimants reported experiencing significantly more neuropsychological symptoms than
the control group.

Based on these findings, Lees-Haley and Brown (1993) cautioned that clinicians
who rely in part on subjective self-reports of symptoms by claimants and those clini-
cians who use symptom checklists as evidence of brain injury need to consider the base
rates of neuropsychological symptoms in specific populations. The authors also cau-
tioned that the iatrogenic effects of symptom checklists on claimants need to be con-
sidered in forensic evaluations and that further research on base rate phenomena is
needed.

The present research expanded upon the Lees-Haley and Brown (1993) study by
including neurotoxic symptoms and a third group of subjects who reported a history
of head injury or toxic exposure (brain-injured group) for comparison. To the extent
that head injury or toxic exposure results in any long-term effects, it was hypothesized
that subjects in the brain-injured group would endorse head-trauma and neurotoxic symp-
toms more frequently than subjects in either the personal-injury or noninjured subjects.
In addition, based on previous research (Lees-Haley, 1992; Lees-Haley & Brown, 1993),
it was hypothesized that personal-injury subjects would endorse symptoms more fre-
quently than noninjured subjects.

METHOD

Subjects

The personal-injury group consisted of 88 males and 68 females (N = 156), with
a mean age of 36.44 years (SD = 13.11). These subjects were personal-injury claimants
with no reported history of head injury or toxic exposure who presented for a com-
prehensive psychological evaluation due to claims of emotional distress. During the
forensic evaluation, these subjects reported psychological injuries as the result of a diverse
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range of emotionally stressful and upsetting experiences, such as overwork, wrongful
termination, verbal harassment by co-workers or supervisors, discrimination, physical
injuries, pain syndromes, motor vehicle accidents, sexual assaults, physical assaults, and
various types of accidents. Some personal-injury subjects complained of orthopedic
problems and muscle pains.

The noninjured group consisted of 113 patients with no reported history of head
injury or toxic exposure who were seeking an examination or treatment with their family
physician. This group contained 39 males and 74 females. Mean age for the control
group was 35.04 (SD = 13.16).

The brain-injured group consisted of 68 patients who reported a history of head
injury and/or toxic exposure. The brain-injured group consisted of 30 males and 33
females (N = 63), with a mean age of 36.7 years (SD = 9.27). Five subjects failed to
report their gender. These subjects also were seeking examination or treatment with their
family physician. Forty-nine subjects reported having experienced a head injury. Eight
subjects reported experiencing a toxic exposure, and 11 subjects reported experiencing
both a head injury and toxic exposure. The mean time since injury or exposure was
12.5 years.

Measures

Because there is no standardized symptom checklist that includes both neurotoxic
and neuropsychologic symptoms and because the available published checklists do not
include distractor items, a 63-item symptom checklist was developed and used in this
study. This 63-item checklist was based on symptoms reported in the research (Anger,
1990; Beaumont, 1990; Cook, 1989; Gibbs, 1986; Hartman, 1988; Lezak, 1983;
Markowitz & Gutterman, 1986; Marquis, 1989; Oddy et al., 1985; Oddy et al., 1978;
W. Russell, 1932; Rutherford et al., 1977).

Fifty-four symptoms on the 63-item checklist were neuropsychological complaints
commonly reported by patients subsequent to head trauma or toxic exposure. Nine items
were distractor symptoms that are not generally recognized as being associated with brain
injury due to head trauma or toxic exposure (e.g., bleeding, constipation, elbow pain,
shoulder pain, and foot pain). Distractor symptoms were included to allow for a com-
parison of claimants and controls on symptoms not generally recognized as being
associated with head injury or toxic exposure.

Procedure

Immediately prior to a comprehensive forensic psychological evaluation, the
personal-injury subjects were administered the 63-item symptom checklist and asked
to endorse symptoms that they have experienced since their injury. The checklist was
administered at the outset of the examination, prior to any testing or potentially sug-
gestive clinical interviewing. Noninjured subjects and head-injured subjects were ad-
ministered the same checklist with identical instructions prior to undergoing examina-
tion or treatment with their family physician.

REsSULTS

Initial analyses were conducted to test the homogeneity of the three groups on age
and gender composition. Analyses of variance (ANOVA) revealed that the groups did
not differ by age, FI)(2,329) = .533, p > .58, but the groups did differ by gender com-
position, F(2) = 12.67, p < .002. Whereas the personal-injury group was predominately
comprised of males (88/156, 56%), and the head-injured group was split roughly evenly
(30 male, 33 female, and 5 unreported), the non-head-injured group consisted of a greater
proportion of women (74/113, 65%). To investigate the possible influence of gender
on symptom reporting, an aggregate variable of total symptoms was created by
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summing the total number of symptoms endorsed for each subject (range = 0-63). An
ANOVA revealed that no significant difference existed between males and females on
total number of symptoms endorsed, F(2,342) = .648, p > .42, so gender no longer
was considered in further analyses.

Group differences on symptom total revealed that the personal-injury group endorsed
more symptoms (M = 25.17) than the head-injured group (M = 14.04), or the non-
injured group (M = 8.57), F(2,329) = 68.58, p < .001. Individual group comparisons
showed that the personal-injury group endorsed more symptoms than the head-injured
group, #(222) = 5.72, p < .001, and the non-head-injured group, #266) = 11.05,
p < .001. In addition, the head-injured group endorsed significantly more symptoms
than did the non-head-injured group, ((178) = —4.17, p < .001.

To examine differences among groups in individual symptom endorsement, chi-
square analyses were conducted on each of the 63 variables on the symptom inventory.
An overall chi-square between the three groups yielded significant differences for 55 of
the 63 (87%) symptoms. (See Table 1.) The following eight symptoms showed no differen-
tial responding rates between groups and are not included in Table 1: back pain, bleeding,
broken bone, constipation, fear of cancer, foot pain, not knowing who I am, and seizures.
Of these eight, six are distractor items (back pain, bleeding, broken bone, constipation,
foot pain, and fear of cancer).

Table 1
Symptom Frequencies and Group Comparisons for Personal Injury (Non Brain) (n = 156), Head
Injured/Toxic (n = 68), and Family Medicine Controls (n = 113) Groups

P.l.vs. P.Lvs. F.M.Cul

Symptom P.I. H.I. F.M.Cul. ChiSq. Sig. H.I. F M.Cul. wvs H.L
Anxiety 86.50 55.90 40.70 63.59 [ [ c

Trouble sleeping 81.40 39.70 29.50 80.06 [ c g

Headaches 76.90 57.40 50.40 21.65 [ b [S

Depression 76.30 41.20 26.50 69.39 [ [ [

Tension 74.40 39.70 24.10 69.91 ¢ ¢ [ a
Concentration problems 71.20  33.80 21.20 71.39 ¢ n c

Fatigue 71.20 55.90 26.60 31.68 ¢ a ¢ a
Difficulty concentrating 69.20 32.40 17.70 75.55 ¢ ¢ ¢ a
Impatience 64.10 41.20 32.70 27.85 ¢ b ¢

Irritability 62.80 30.90 26.50 41.09 ¢ ¢ [

Restlessness 62.80 36.80 16.10 5944 ¢ ¢ & b
Confusion 57.70 17.60 5.30 90.68 ¢ c c a
Feeling disorganized 57.70 32.40 19.50 41.92 c ¢ ¢

Thinking clearly 57.10 26.50 10.60 64.76 ¢ ¢ ¢ b
Neck pain* 55.80 39.70 31.30 16.62 ¢ a ¢

Loss of interest 5130 14.70 13.30 54.88 c c c

Easily distracted 49.40 23.50 15.00 38.31 c c c

Loss of efficiency 49.40 13.20 9.70 60.24 c ¢ B

Loss of temper 48.70 19.10 10.60 50,10 g C ¢

Attention problems 47.70 25.00 9.80 478 ¢ b ¢ a
Memory problems 45.50 20.60 12.40 37.82 ¢ [ c

Word finding 45,50 23.50 11.60 3743 ¢ b ¢

Feeling partially disabled 44.20 16.20 3.50 61.46 C ¢ c b
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Table 1 (continued)

P.LLvs, P,Lvs F M. Cul

Symptom P.I. H.1. F.M.Cul. ChiSq. Sig. H.1. F M Cul. vs.H. I
Weakness 43.60 14.70 6.30 53.16 c c c
Dizziness 41.00 27.90 21.20 12,41 b c
Nausea 39.10 3240 19.50 11.83 b ¢
Sexual problems 38.50 17.60 8.00 34.93 ¢ b ¢
Shoulder pain* 37.80 23.50 14.30 18.83 c c
Slowed thinking 37.80 16.20 5.40 41.27 c b [ a
Blurred vision 37.20 32.40 17.70 12.21 b [ a
Rapid heartbeat 36.50 19.10 15.00 17.80 N a c
Poor judgment 34,60 16.20 3.60 39.49 c b c b
Recent memory problems  34.60 17.60 5.40 3387 «¢ a C a
Chest pressure 34.00 13.20 13.30 20.40 c b c
Trouble hearing 34.00 27.90 12,40 16.32 [ g a
Numbness 34.00 20.60 5.40 31.46 ¢ e b
Painful tingling 34.00 16.20 5.40 33.49 c a g a
Visual problems 34.00 20.60 7.10 27.21 ¢ ¢ a
Trouble reading 3330 590 90 56.13 C c C
Fear of non-cancer illness 32.70 19.10 6.20 27.86 ¢ [ a
Trouble walking 32,10 590 3.50 45.05 ¢ C ¢
Trembling 30.80 14.70 5.40 28.34 c a c
Feeling totally disabled 30.10  2.90 2.70 48.08 ¢ ¢ c
Bumping into things 29.50 13.20 14.20 1240 b a b
Diarrhea® 28.20 47.10 25.70 10.23 b b b
Perspiring for no reason  25.60 13.20 4.50 22.18 [ c
Loss of common sense 2440  5.90 3.50 28.45 c b [
Marital problems 23,70 11.80 8.80 11.90 b b
Fine motor coordination  19.90  4.40 1.80 26.01 ¢ b ¢
Long-term memory

problems 17.90 17.40 .00 24.30 c c a
Speech problems 17.30  5.90 1.80 19.22 ¢ a c
Slurred speech 15.40 5.90 90 18.17 > c
Elbow pain* 13.50 22.10 8.00 729 a a
Impotence 13.50 1,50 3.50 13,72 b a a
Not knowing where | am 11.50 4.40 .00 15.30 c c

= Mean No, Symptoms  25.17 14,04 B.57

Note. — *Indicates that the symptom is a distractor item. The lower case letters indicate the significance
level for that particular group comparison: a = significant difference at p < .05; b = significant difference
at p < .0l; ¢ = significant difference at p < .001.

Given the large number of comparisons (63), significant differences would be ex-
pected to result by chance. However, these data reveal significant differences on 51 of
54 (94%) non-distractor items, which indicates a considerable difference among the three
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groups in neuropsychologic and neurotoxic symptom endorsement. Interestingly, the
order of frequency of endorsement was remarkably consistent; the personal-injury group
almost always endorsed the symptom most frequently (exceptions are limited to the
distractor items of diarrhea and elbow pain), followed by the head-injured group, with
the non-head-injured group reporting symptoms with the lowest frequency.

Additional comparisons revealed that the personal-injury group differed markedly
from both the head-injured sample and the noninjured group on most symptoms. In
addition, comparisons between the head-injured group and the noninjured group in-
dicate significant differences in a number of symptoms. (See Table 1, last column.) The
mean time since head injury toxic exposure in this sample was in excess of 12 years,
yet significant differences in symptom endorsement were found for nearly half of the
neuropsychologic and neurotoxic symptoms, when head-injured and noninjured patients
were compared.

DiscussioN

Results of this study showed that personal-injury litigants with no reported history
of head injury or toxic exposure endorsed neurotoxic and neuropsychologic symptoms
at a significantly higher rate than did nonlitigant subjects who reported having suffered
head trauma or toxic exposure. These unexpected results are inconsistent with the initial
hypothesis of this study. However, results of this study are consistent with previous
research (Lees-Haley & Brown, 1993) in that personal-injury litigants did endorse symp-
toms at a significantly higher rate than did nonlitigant subjects with no reported history
of head trauma or toxic exposure. Thus, the second hypothesis of this study was sup-
ported by these results.

These data are consistent with the view that there are chronic neuropsychologic
or neurotoxic complaints associated with head injury and toxic exposure, although this
study does not clarify the extent to which these complaints pre-existed or were caused
by the exposure or injury. Given the evidence that symptomatic individuals are more
likely to suffer injuries (e.g., Cottrol & Frances, 1993; Sims, Bivins, & Obeid, 1989;
Van der Kilk, 1987), this is an area that merits further investigation.

The results with regard to symptom endorsement rates of personal-injury litigants
support the opinion that the significance of self-reported symptoms should be considered
cautiously in forensic settings. Due to the high base rate of neuropsychological and
neurotoxic symptom reporting in personal-injury litigants, the claim that the patient
has suffered neuropsychological impairment due to a toxic exposure or traumatic brain
injury should not be based solely on self-report in forensic cases. Given the opinion
of some that examiners are increasingly reliant on self-report measures to assess neuro-
psychological status (O’Donnell et al., 1993), caution is especially advised.

This is consistent with Matarazzo’s (1990) APA presidential address, in which he
reports that some testifying psychologists are unfamiliar with the effects on neuro-
psychological tests of age, education, 1Q, gender, and alcohol use in healthy individuals.
These psychologists go on to conclude erroneously the presence of neuropsychological
impairment when, in fact, the so-called impaired test scores are actually a function of
advancing age, poor education, low IQ, substance abuse, etc. Thus, Matarazzo (1990)
argues that to increase the validity of psychological assessments, issues such as base rates
need to be considered.

Examiners should consider research that indicates that many symptoms considered
neuropsychological in nature are common in the general population. Gouvier, Uddo-
Crane, and Brown (1988) report that several of the cognitive, physical, and psychological
subjective complaints that comprise the constellation of symptoms in “post-concussional
syndrome” are common in a normal population. These authors found that in most cases
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there were no significant differences between the frequency of symptoms reported by
the head-injured group and the uninjured groups.

Further, Hartman (1988) points out that many neurotoxic and neuropsychologic
symptoms are nonspecific (e.g., headache, depression, forgetfulness, etc.) and that a
psychological history will allow the examiner to consider alternative explanations for
these complaints. An example of the overlap and ambiguity of such symptoms is found
in the diagnosis of post-concussion syndrome. Post-concussion syndrome is defined in
the glossary of mental disorders contained in the International Classification of Diseases —
9th Revision (ICD-9) (Med-Index, 1991) as, “States occurring after generalized contu-
sion of the brain, in which the symptom picture may resemble that of frontal lobe syn-
drome or that of any of the neurotic disorders . . . The symptoms are more common
in persons who have previously suffered from neurotic or personality disorders, or when
there is the possibility of compensation” (p. 297). This definition indicates that the symp-
tom picture of post-concussion syndrome mimics that of neurotic disorders and some
personality disorders. This definition further supports the need to obtain base rate data
on neuropsychological and neurotoxic symptoms, particularly in cases in which com-
pensation is available.

We strongly recommend further research on base rates of neuropsychological com-
plaints among multiple populations, including forensic and nonforensic, neurological,
family practice, psychiatric, and nondiseased populations. Without base rate data, we
have to agree with Reitan (1992) that neuropsychologists do not know what normal is
and that unless we know what the norm is, we cannot identify the exception to the norm.
Because the overwhelming majority of neuropsychological measures are norm-based
measures, we believe that basic research on normative behavior is essential to the validity
of our enterprise.
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