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Abstract
Objectives—The validity of memory and
concentration complaints that are often
reported after a whiplash trauma is
controversial. The prevalence of malin-
gering or underperformance in post-
whiplash patients, and its impact on their
cognitive test results were studied.
Methods—The Amsterdam short term
memory (ASTM) test, a recently devel-
oped malingering test, was used as well as
a series of conventional memory and con-
centration tests. The study sample was a
highly selected group of patients, who
were examined either as part of a litiga-
tion procedure (n=36) or in the normal
routine of an outpatient clinic (n=72).
Results—The prevalence of underper-
formance, as defined by a positive score
on the malingering test, was 61% (95% CI:
45–77) in the context of litigation, and 29%
(95% CI: 18–40) in the outpatient clinic
(p=0.003). Furthermore, the scores on the
memory and concentration test of malin-
gering post-whiplash patients (n=43) and
non-malingering post-whiplash patients
(n=65) were compared with the scores of
patients with closed head injury (n=20)
and normal controls (n=46). The malin-
gering post-whiplash patients scored as
low as the patients with closed head injury
on most tests.
Conclusions—The prevalence of malin-
gering or cognitive underperformance in
late post-whiplash patients is substantial,
particularly in litigation contexts. It is not
warranted to explain the mild cognitive
disorders of whiplash patients in terms of
brain damage, as some authors have done.
The cognitive complaints of non-
malingering post-whiplash patients are
more likely a result of chronic pain,
chronic fatigue, or depression.

(J Neurol Neurosurg Psychiatry 1998;64:339–343)
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The status of cognitive complaints in patients
with a chronic pain syndrome after whiplash
injury of the neck is uncertain. Apart from pain
in the head, neck and shoulders, and increased
fatiguability, these patients often complain of
forgetfulness and poor concentration.1–3 In-
deed, neuropsychological studies have found
low scores on tests of memory, attention, and
concentration. Although these studies may be
criticised on methodological grounds,4 their
findings have been ascribed either to damage of

basal frontal and brain stem structures,1 to
intracranial vasomotor dysregulation,5 to ad-
verse eVects of medication,2 or to the debilitat-
ing influence of chronic pain.6 Some neurolo-
gists, on the other hand, emphasise the lack of
evidence of physical damage, and suggest that
many post-whiplash patients exaggerate or
even simulate their complaints, especially when
litigation is involved.7 These accusations are
strengthened by recent reports of regional dif-
ferences with respect to incidence of the
syndrome and insurance claim behaviour.8 9

In view of these suggestions, neuropsycholo-
gists should attempt to rule out the possibility
of malingering when studying post-whiplash
patients. Until now, this issue has been
neglected, which is worrying as it is notoriously
diYcult to detect malingering from the results
of common neuropsychological tests10; it is
quite easy to fabricate an abnormal, yet
credible test profile, even for people who are
not initiated in neuropsychology.11 12 The issue
is especially important when neuropsychologi-
cal tests are applied in litigation procedures.
Moreover, in the context of whiplash, we need
not only to be able to detect plain malingering
(intentionally faking of symptoms), but also
more subtle forms of suboptimal cognitive
performance—for example, of underperform-
ance as a consequence of the patients’ need to
get recognition for their complaints.
The aim of the present study was twofold.

Firstly, we wanted to investigate the extent of
malingering in post-whiplash patients. Sec-
ondly, if we could separate malingerers from
non-malingering post-whiplash patients, we
would be in a better position to appreciate
whether, and if so to what extent, these patients
are cognitively aVected. Therefore, we applied
a test for the detection of malingering (and
other types of suboptimal performance) to a
group of post-whiplash patients as part of a
battery of memory and concentration tests. All
patients were seen either in an outpatient clinic
or during a litigation procedure. We expected
that the prevalence of underperformance
would be higher in the litigation than in the
non-litigation context. Next, to study the
impact of malingering on the cognitive profile,
the post-whiplash patients were divided into
subgroups of malingering and non-malingering
patients, and their scores on conventional
memory and concentration tests were com-
pared with scores of patients with closed head
injury, and normal controls. We expected that
malingerers would perform worse on these
tests than non-malingering post-whiplash pa-
tients, and that the scores of the last group
would lie somewhere between those of patients
with closed head injury and controls.

J Neurol Neurosurg Psychiatry 1998;64:339–343 339

Department of
Psychology,
Slotervaartziekenhuis,
Amsterdam
B Schmand
S Schagen
R Heijt

Department of
Neurology, Academic
Medical Centre,
University of
Amsterdam
B Schmand

Department of
Medical Psychology,
Academisch
Ziekenhuis Vrije
Universiteit,
Amsterdam
J Lindeboom
T Koene

Departments of
Neurology and Clinical
Neurophysiology,
Slotervaartziekenhuis,
Amsterdam
H L Hamburger

Correspondence to:
Dr Ben Schmand, Academic
Medical Center, University
of Amsterdam, Department
of Neurology, H2–214, PO
Box 22660, 1100 DD
Amsterdam, The
Netherlands. Telephone
0031 20 566 3590; fax 0031
20 697 1438; email
b.schmand@amc.uva.nl

Received 12 June 1997 and
in revised form 8 September
1997
Accepted 26 September
1997

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jnnp.bm

j.com
/

J N
eurol N

eurosurg P
sychiatry: first published as 10.1136/jnnp.64.3.339 on 1 M

arch 1998. D
ow

nloaded from
 

http://jnnp.bmj.com/


Methods
SUBJECTS

The study was conducted in the psychological
departments of a university hospital and a
teaching hospital in Amsterdam. We examined
108 consecutive neurological outpatients with
a late post-whiplash syndrome, 20 patients
with closed head injury, and 46 controls.
The post-whiplash patients were referred for

neuropsychological evaluation because of
memory or concentration problems, either as
part of a litigation procedure (n=36), or as part
of the neurological evaluation in the participat-
ing outpatient clinics (n=72). Although the
second group was referred within the health
care system, only 12 patients were not involved
in a damage claim or in a workmen’s compen-
sation claim. All patients had had a cervical
acceleration-deceleration trauma, mostly in
traYc accidents (67% rear end collisions).
Exclusion criteria were any kind of head injury,
loss of consciousness, radiographic findings
indicating fractures or dislocations in the upper
spinal cord, psychiatric disorders, and alcohol
or substance misuse. All patients complained
of pain in the neck, head, shoulders, or arms
within the first two days after the accident. The
patients satisfied the Quebec classification cri-
teria of whiplash-associated disorders, grades
I-III.8 The mean interval since the accident was
24 (SD 22) months (range three months to 12
years). This interval was longer in litigation
subjects (32 (SD 15) months) than in clinical
routine subjects (20 (SD 23) months;
p<0.0001, Mann-Whitney test). Thirty one
per cent used analgesics, 7% benzodiazepines,
2% antidepressants, and 20% some combina-
tion of these medications. The remaining 40%
used no medication. Forty four per cent were
not working and received either a permanent
disability benefit (19%), or a temporary
sickness benefit (25%). Twenty five per cent
had made some arrangement to reduce their
work load (for example, part time, or reduced
number of tasks), and the remaining 31% con-
tinued working as before the accident. Mean
age of the post-whiplash patients was 38.9 (SD
10.7) years. Litigation subjects were signifi-
cantly older (42.4 (SD 10.8) years, than
non-litigation subjects (36.8 (SD 10.3) years,
p=0.01, t test). There were no significant sub-
group diVerences in sex or educational level.
Data from two control groups were used: 20

patients with memory and concentration disor-
ders due to severe closed head injury, and 46
healthy control subjects. The patients with
closed head injury had been included in a pre-
vious validation study of the malingering test.13

They had been admitted to hospital after
closed head injury with loss of consciousness
ranging from 15 minutes to 13 weeks (median
two weeks). Their mean Glasgow coma scale
score at admission was 9.3 (SD 3.5); mean
duration of post-traumatic amnesia was 35
(SD 36) days. All patients with closed head
injury had subjective memory complaints at
the time of testing, confirmed by a relative, and
corroborated by abnormal memory test scores.
The patients with closed head injury in this
study were aVected by their cognitive disorders
to such an extent that they had been unable to
resume their work. Mean interval since injury
was 3.8 years.
The normal control subjects were chosen

from a panel of research volunteers consisting
mainly of hospital personnel and their friends
and relatives. This panel represents a wide
range of professions. Subjects with psychiatric
disorders or alcohol or other substance misuse
were excluded from all groups. Table 1 shows
their demographic characteristics.

PROCEDURE

The post-whiplash patients underwent a stand-
ard neuropsychological examination, including
an interview of about 45 minutes in which a
psychological history was taken, followed by a
cognitive test programme lasting two to three
hours (with a 10–15 minute break). The
patients with closed head injury and controls
received a test programme of similar duration.

TESTS

The test programmes diVered in the two
participating centres and were tailored to the
individual post-whiplash patients. However, an
overlapping core battery consisted of the
following tests.

The Amsterdam short term memory test (ASTM)
for the detection of malingering.13

This test has been constructed using a “symp-
tom validity testing” paradigm.10 The test con-
sists of 30 items and two practice items. In each
item the subject is presented with five printed
words from the same semantic category (for
example, Holland, France, Belgium, England,
Germany), which he has to read aloud and try
to remember. Then he is distracted with a sim-
ple written addition or subtraction task (for
example, 27+15=), which he has to solve men-
tally. Finally, five words from the same seman-
tic category as before are presented. The
subject has to indicate the three words that
were also presented in the first series (for
example: Russia, France, Germany, Greece,

Table 1 Demographic characteristics of non-malingering and malingering patients after whiplash, patients after closed
head injury, and normal controls

Whiplash
non-malingering
(n=65)

Whiplash
malingering
(n=43)

Closed head
injury (n=20)

Normal controls
(n=46) p Value

Male/female 31/34 14/29 12/8 17/29 0.14 (÷2)
Age (mean (SD)) 37.2 (10.3) 41.0 (11.1) 37.7 (14.3) 33.9 (14.3) 0.06 (ANOVA)
Education (mean (SD))* 5.2 (1.1) 4.9 (1.3) 5.2 (1.2) 4.7 (1.4) 0.12 (ANOVA)
DART-IQ (mean (SD)) 98.8 (13.9) 94.8 (13.1) 97.3 (16.4) 96.4 (14.2) 0.59 (ANOVA)
ASTM test (range) 86–90 71–85 87–90 88–90

*Level of education is scored on a 7 point scale: 1=primary school not finished; 2=primary school (6 y); 5=intermediate professional
school (about 10 y); 7=university (about 17 y). ASTM=Amsterdam short term memory test; DART=Dutch adult reading test.
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Belgium). Feedback on the number of cor-
rectly recognised words is given to induce a
tendency to malinger, if any. The maximum
score is 90 points (30 items×three words
correct). Patients with memory disorders due
to closed head injury as well as patients with
amnesic syndromes of various origins perform
very well on this test (score range 87–90). The
validation study showed that the test discrimi-
nated perfectly between patients with closed
head injury and healthy control subjects who
had received a malingering instruction (score
range 75–85).13 Scores below 86 points were
therefore considered to be indicative of subop-
timal performance. Contrary to a layman’s
expectation, the task does not tax memory to a
great extent. The short distraction (addition,
substraction) increases the perceived diYculty
of the test, but interferes minimally with the
memory task itself.

Dutch adult reading test (DART)14 15

The Dutch adult reading test (DART) is the
Dutch adaptation of the national adult reading
test (NART),16 a short reading test for the esti-
mation of premorbid verbal IQ (population
mean=100 (SD 15)).

Verbal fluency17

The verbal fluency test consists of naming ani-
mals, and professions, during one minute each.
Raw scores are transformed into age corrected
t scores (population mean 50 (SD 10)).

Symbol digit modalities test
The symbol digit modalities test or substitution
subtest from the Dutch version of the Wechsler
adult intelligence scale (WAIS) was used.18 The
task is to write digits under nine arbitrary sym-
bols as quickly as possible during 90 seconds.
At the top of the test sheet is a printed key that
pairs each symbol with a digit. The substitution
test is considered to be a test of visual scanning,
manual response speed, visuomotor coordina-
tion, and sustained attention.19 Scores are age
corrected t scores (population mean 50 (SD
10)).

Trail making test
The trail making test part A and part B from
the army individual test battery was used.20

The task is to connect numbers (part A), and to
connect numbers alternating with letters (part
B) on a sheet of paper. This is a test of visual
scanning, visuomotor and conceptual tracking,
mental flexibility, and motor speed.19 The score
is the time to completion in seconds.

Stroop test21

This test consists of three cards with 100 black
printed colour words, 100 coloured rectangles,
and 100 colour printed colour words respec-
tively. The task is to read aloud the colour
words of card 1, name the colour of the rectan-
gles of card 2, and name the colour of ink of the
colour words of card 3, as quickly as possible.
The colour of the ink is diVerent from the
meaning of each colour word. The Stroop test
is a measure of perceptual interference, re-
sponse inhibition, and selective attention.19

The score is the time to completion in seconds.

Auditory verbal learning test (AVLT)22

The subject has to memorise a series of 15
unrelated concrete nouns in five learning trials.
After an interval of 20 minutes he has to recall
the words, followed by recognition of the 15
items between 15 distractor words. Raw scores
are used. The (theoretically) maximum learn-
ing score is 75, maximum recall score is 15,
maximum recognition score is 30.

Logical memory (story recall) of the Rivermead
behavioural memory test23

A 21 item news message is read to the subject,
who repeats as many items as he can
remember. After a 15 minute interval he is
asked to recall the message again. The score is
the number of items recalled.
More elaborate descriptions and references

for most of these tests are given by Lezak.19

ANALYSES

Firstly, the frequency of subnormal scores
(<86)13 on the ASTM malingering test was
established in the post-whiplash patients. The
prevalences of underperformance in litigation
and non-litigation subjects were compared by
÷2 test (with Yates’ correction). Secondly, the
total whiplash group was divided into sub-
groups of malingering (ASTM score <86) and
non-malingering post-whiplash patients
(ASTM score >85). Then the scores on
conventional memory and attention tests of
these subgroups were compared with those of
patients with closed head injury and normal
controls. Raw scores on the Stroop and trail
making tests were log transformed before
statistical testing to normalise the distributions.
Overall group comparisons were done by
univariate analyses of variance (ANOVA) with
the exception of the AVLT recognition score,
which was assessed by Kruskal-Wallis test. To
control for multiple comparisons, significance
was accepted at a Bonferroni corrected level of
0.003. When a variable showed significant
overall group diVerences, post hoc analyses
were performed with ScheVé test at a signifi-
cance level of 0.05. All reported p values are
two tailed.

Results
Forty three post-whiplash patients scored
below the cut oV value on the ASTM
malingering test. The prevalence of underper-
formance in the litigation patients was 0.61 (22
of 36; 95% confidence interval (95% CI)
0.45–0.77). The prevalence in the non-
litigation patients was 0.29 (21 of 72; 95% CI
0.18–0.40). The diVerence was significant
(Yates corrected ÷2=8.93, df=1, p=0.003). The
prevalence among the outpatients who were
involved in a damage or workmen’s compensa-
tion claim was 0.33 (20 of 60; 95% CI
0.21–0.45), whereas it was only 0.08 (1 of 12;
95% CI 0–0.24) in those who had no such
claims. Although suggestive, this diVerence was
not significant (Yates corrected ÷2=1.94, df=1,
p>0.20).
Table 1 shows the demographic characteris-

tics of the post-whiplash subgroups, patients
with closed head injury, and control subjects.
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The groups were not significantly diVerent
from each other for sex, age, educational level,
or premorbid intelligence as measured by
DART-IQ.
Table 2 shows the results of the memory and

concentration tests. All these tests showed sig-
nificant diVerences across the four groups.
ScheVé tests showed that the malingering
group performed as poorly as patients with
closed head injury in most instances, whereas
the non-malingering post-whiplash patients
scored better than these two groups, but worse
than the normal controls. The recognition
score of the word learning task (AVLT) was
significantly lower in the malingering group
than in the two other patient groups.

Discussion
The main result of our study is that a
significant proportion of post-whiplash pa-
tients seemed to be performing below their
actual capacities. In the clinical sample this
proportion is about one out of three or four
patients; in the context of litigation the
prevalence of underperformance is twice as
high. Furthermore, both malingering and non-
malingering patients scored below normal
controls on memory and concentration tests.
This result replicates earlier findings of com-
promised memory and attention in late post-
whiplash patients.1–3 5 However, the malinger-
ing post-whiplash patients performed as poorly
as the patients with closed head injury. The
patients with closed head injury were purposely
selected because of incapacitating cognitive
disorders as a consequence of documented
severe brain damage. Our results suggest that
the extremely poor performance of some post-
whiplash patients is not caused by organic
brain disorder but can be explained by under-
performance. This alternative explanation does
not only depend on the ASTM malingering
test, but is also supported by the results of the
word learning test (AVLT). The malingerers
had low recognition scores compared with the
patients with closed head injury, whereas the
recall scores of these two groups were not
significantly diVerent. This dissociation is gen-
erally regarded as another sign of
malingering.10–12 19

The finding that underperformance was
twice as frequent in litigation cases as in clini-
cal patients suggests that financial claims may
strongly influence test behaviour. This is
consistent with a recent meta-analysis of
research on closed head injury,24 which con-
cluded that “patients with less severe injuries,
as measured by post-traumatic neurological
data, are more likely to seek monetary
compensation”. It underscores the importance
of applying formal tests of motivation and
eVort in the examination of patients who
present with questionable syndromes, or who
have financial claims.
The non-malingering post-whiplash patients

scored about 1 SD below normal controls on
the memory and concentration tasks. This is a
clinically significant finding which cannot be
explained as the result of malingering. Its order
of magnitude is similar to that of the mild cog-
nitive disorders found in patients with other
types of chronic pain,6 chronic fatigue,25 and
non-psychotic depression.26 Thus it seems
plausible that the reduced cognitive function in
non-malingering post-whiplash patients is a
consequence of (a combination of) these
factors.
Some remarks on methodology are in order.

Firstly, our sample is not representative for
post-whiplash patients in general. We exam-
ined our patients two to three years after the
accident, and all of them had cognitive
complaints. Ây contrast, most whiplash cases
that come to medical attention do not develop
a chronic condition, and less than half of
them report memory or concentration
problems.1–3 8 27 Secondly, we defined malinger-
ing by ASTM scores less than 86 points, based
on the validation study.13 In view of the score
range of the patients with closed head injury
this was perhaps too conservative. With a
sharper cut oV (<87) the prevalence figures
would have been higher.However, we preferred
to remain on the safe side, as the ASTM test is
a new test with as yet relatively few validity
data. Thirdly, it could be argued that low scores
on the ASTM test are perhaps due to the effect
of fatigue. Although we did not expressly
examine this possibility in an experimental
way, we think that it is unlikely. In one of the

Table 2 Test scores of non-malingering and malingering patients after whiplash, patients with closed head injury, and
normal controls

Whiplash
non-malingering
(n=65) group 1

Whiplash
malingering (n=43)
group 2

Closed head
injury (n=20)
group 3

Normal controls
(n=46) group 4 ScheVeé p value <0.05

Fluency animals 55.0 (9.8) 49.0 (10.2) 51.2 (9.2) 56.2 (6.6) ** 2<1<4
Professions 53.6 (9.9) 48.5 (8.8) 50.6 (8.0) 54.4 (8.0) *
WAIS substitution 57.9 (10.3) 49.5 (13.0) 50.7 (10.7) 64.0 (8.8) *** 2,3<1<4
Stroop card 1 47 (13) 59 (30) 51 (11) 41 (6) ** 2>1,4 3>4
Stroop card 2 63 (17) 78 (32) 68 (17) 54 (7) *** 2>1,4 3>4
Stroop card 3 99 (30) 140 (83) 112 (38) 86 (17) *** 2>1,4
Trail making A 35 (13) 50 (28) 40 (19) 30 (10) ** 2>1,4
Trail making B 69 (23) 114 (57) 88 (45) 60 (22) *** 2>1,4 3>4
AVLT learning 48.6 (8.8) 37.7 (8.8) 37.6 (11.0) 54.9 (8.2) *** 2,3<1<4
AVLT recall 10.6 (2.8) 6.7 (3.0) 7.0 (4.0) 12.3 (2.5) *** 2,3<1<4
AVLT recognition 28.4 (2.7) 25.2 (3.4) 26.8 (3.4) 29.7 (0.9) *** 2,3<1<4
Logical memory 9.8 (3.6) 7.9 (3.1) 8.1 (2.6) 11.9 (1.5) *** 2<11,2,3<4
Logical memory recall 8.3 (3.9) 5.8 (2.9) 5.8 (3.2) 10.1 (1.7) *** 2,3<1<4

*p< 0.01, **p< 0.001, ***p< 0.0001 (2 tailed). Values are mean (SD).
AVLT=auditory verbal learning test. All group diVerences were tested by ANOVA with ScheVé post hoc analyses, except AVLT rec-
ognition which was tested by Kruskal-Wallis test (with subgroup comparisons by Mann-Whitney U test).
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participating centres the tests were always
administered in the same order. The data from
this centre (not reported), did not show a trend
indicating a build up of fatigue.
Finally, we stress that the concept of

malingering was used in this paper not only to
mean deliberate fabrication of bad test results,
but also in the sense of a possibly unconscious
tendency to perform below the actual level of
competency. Such a tendency might be in-
duced by factors such as assumption of patient
role, the need to get recognition for complaints
in the face of medical scepticism, or perhaps by
a strategy of self protection against exhaustion.
There might also be an element of self
deception, in that the patients’ beliefs about
their complaints change in a direction of
greater consonance with their illness
behaviour.28 It is impossible to distinguish
between these alternatives with the ASTM or
similar malingering tests.
We do not conclude that the problems of

patients with late post-whiplash complaints are
mere products of their imagination. On the
contrary, we think that the complaints should
be taken seriously. Whenever it has to be
assumed that an underperforming post-
whiplash patient is acting in good faith, it is
relevant to thoroughly assess the emotional
aspects and the behavioural consequences of
his situation.4 29 30 This is important in view of
patient management, rehabilitation, and pre-
vention of medical shopping. Our findings only
indicate that the neuropsychological test re-
sults of groups of post-whiplash patients are
strongly influenced by a subgroup of patients
who perform way below their actual level.
Explanations of the poor results of this
subgroup in terms of brain damage are not
warranted.

We are grateful to M Fiedeldij Dop, Dr B P Radanov, and Pro-
fessor J Stam for their helpful comments.
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