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Abstract

Neuropsychologists often diagnose cerebral dysfunction based, in part, on marked variation in an individual’s
cognitive test performance. However, little is known about what constitutes the normal range of intraindividual
variation. In this study, after excluding 54 individuals with significant health problems, we derived 32z-transformed
scores from 15 tests administered to 197 adult participants in a study of normal aging. The difference between each
person’s highest and lowest scores was computed to assess his or her maximum discrepancy (MD). The resulting
MD values ranged from 1.6 to 6.1 meaning that thesmallestMD shown by any person was 1.6 standard deviations
(SDs) and thelargestMD shown by any person was 6.1SDs. Sixty-six percent of participants produced MD values
that exceeded 3SDs. Eliminating each person’s highest and lowest test scores decreased their MDs, but 27% of the
participants still produced MD values exceeding 3. Although MD values appeared to increase with age, adjusting
test scores for age, which is standard in clinical practice, did not correct for this. These data reveal that marked
intraindividual variability is very common in normal adults, and underscore the need to base diagnostic inferences
on clinically recognizable patterns rather than psychometric variability alone. (JINS, 2003,9, 864–870.)

Keywords: Neuropsychology, Clinical inference, Intraindividual variability

INTRODUCTION
A “statistically significant” difference between any given
pair of cognitive test scores means that the probability of
obtaining such a discrepancy by chance or measurement
error is low (e.g.,p , .05) if the “true” difference between
the scores is zero (Matarazzo & Herman, 1985). The under-
lying assumption of this approach to the assessment of in-
traindividual variability is that the person’s “true” abilities
~a1 anda2!, as measured by the test score pair, are identi-
cal. The null hypothesis in this case could be expressed as
H0: a1 5 a2. By extension, when a battery of neuropsycho-
logical tests measuringi abilities is administered, and all
possible pairs of scores are compared, the null hypothesis is
that all of the “true” scores are identical (i.e.,H0: a1 5 a2 5
{{{ai ). However, even among normal, healthy persons there
is little reason to expect that the null hypothesis is correct.

Both the complexity of the human central nervous system
and individual differences in the organization of neural cir-
cuits on which various mental abilities depend argue against
the likelihood that any individual will be endowed with
identical levels of ability across all domains of cognitive
functioning. Empirical evidence also has shown that this
null hypothesis is incorrect for most normal people, even
over the restricted range of abilities assessed by the Wech-
sler Adult Intelligence Scale–Revised (WAIS–R; Wechsler,
1981) or Wechsler Adult Intelligence Scale–Third Edition
(WAIS–III; Wechsler, 1997).

In a series of studies, Matarazzo and colleagues exam-
ined the distributions of Verbal minus Performance IQ score
differences (VIQ–PIQ) and inter-subtest “scatter” pro-
duced by participants in the WAIS–R standardization sam-
ple (Matarazzo & Herman, 1985; Matarazzo et al., 1988;
Matarazzo & Prifitera, 1989). These analyses revealed that
“statistically significant” differences between each per-
son’s highest and lowest WAIS–R subtest scores were the
rule rather than the exception. For example, 86% of partici-

Reprint requests to: David J. Schretlen, Ph.D., Johns Hopkins Hospi-
tal, 600 N. Wolfe St., Meyer 218, Baltimore, MD 21287-7218. E-mail:
dschret@jhmi.edu

Journal of the International Neuropsychological Society(2003),9, 864–870.
Copyright © 2003 INS. Published by Cambridge University Press. Printed in the USA.
DOI: 10.10170S1355617703960061

864

https://doi.org/10.1017/S1355617703960061 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617703960061


pants in the WAIS–R standardization sample and 87% of
those in the WAIS–III standardization sample produced dif-
ferences of$ 5 scaled score points (i.e.,p , .05) between
their highest and lowest subtest scores (Matarazzo & Pri-
fitera, 1989; Wechsler, 1997). In fact, 18.1% of those in the
WAIS–R standardization sample and 17.4% of persons in
the WAIS–III standardization sample produced discrepan-
cies of$ 9 scaled score points (i.e., 3SDs) between their
highest and lowest subtest scores. Given that the WAIS–R
and WAIS–III assess the single construct of intelligence
(with some fractionation of verbal, visual-spatial, process-
ing speed, and working memory abilities), it is possible that
normal persons will show even greater intraindividual vari-
ability across the broader range of abilities measured by a
comprehensive neuropsychological test battery.

These findings should concern neuropsychologists, who
often base clinical inferences about the presence of cerebral
dysfunction, at least in part, on marked variation in a pa-
tient’s level of cognitive test performance. Citing Silver-
stein (1982), for example, Lezak (1995) wrote: “The basic
element of test score analysis is a significant discrepancy
between any two or more scores,” and added that “marked
quantitative discrepancies in a person’s performance sug-
gest that some abnormal condition is interfering with that
person’s overall ability to perform at the characteristic level
of cognitive functioning” (p. 165).

The aim of this study was to determine how much intra-
individual variability healthy adults would show on a rea-
sonably comprehensive battery of neuropsychological tests.

METHOD

Participants

During Phase 1 of the Johns Hopkins Aging, Brain Imag-
ing, and Cognition (ABC) study, 214 adults were recruited
primarily through random-digit dialing from households in
the Baltimore metropolitan area. Another 37 participants
were recruited during Phase 2 of the same ongoing study.
Because the ABC study concerns “usual” rather than “op-
timal” aging, a substantial number (54) of the 251 partici-
pants had significant health problems and were excluded
from further analyses. The remaining 197 participants ranged
from 20 years to 92 years of age (M 5 55.1; SD5 19.1).
They included more women (56.9%) than men (43.1%) and
more non-Hispanic Caucasians (79.7%) than African Amer-
icans (18.8%) and persons of other racial0ethnic back-
grounds (1.5%). The participants completed from 3 years to
20 years of schooling (M 513.9;SD5 3.1). They produced
a mean Mini Mental State Examination (MMSE) score of
28.5 (SD5 1.3), a mean WAIS–R Full Scale IQ of 105.9
(SD514.7), and a mean New Adult Reading Test–Revised
(NART–R; Blair & Spreen, 1989) estimated Full Scale IQ
of 103.5 (SD510.9). In short, the final sample was broadly
representative of normal community-dwelling adults.

Procedure

After giving written informed consent to participate in this
study, which was approved by the Johns Hopkins Univer-
sity IRB, each participant provided a health history and
underwent physical and neurological examinations, a struc-
tured psychiatric interview (Schedule for Clinical Assess-
ment in Neuropsychiatry; Wing et al., 1996), brain magnetic
resonance imaging, and neuropsychological testing. The en-
tire assessment required approximately 6 hr to complete.
On completion of the protocol, each person was paid a sti-
pend for his or her participation. Although Phase 2 of the
ABC study includes both cross-sectional and longitudinal
components, only cross-sectional data were used for the
present analyses.

Neuropsychological assessment

Each participant was administered a battery of 15 tests from
which 32 measures were derived. The tests and measures
used for the present analyses included Ward’s (1990) seven-
subtest short form of the WAIS–R from which raw scores
from the Information, Digit Span, Arithmetic, Similarities,
Picture Completion, Block Design, and Digit Symbol sub-
tests were used. To avoid the inclusion of overlapping mea-
sures, WAIS–R Verbal, Performance and Full Scale IQ scores
were not used. Language screening included a 30-item ver-
sion of the Boston Naming Test (BNT; Goodglass & Kap-
lan, 1983) from which the total number of spontaneously
named pictures was used, as well as two tests of Verbal
Fluency, in which the total numbers of acceptable words
beginning with the letters S and P (Letter Fluency) and
animal names and supermarket items (Semantic Fluency)
during consecutive 1-min trials, also were used. The times
required to complete Parts A and B of the Trail Making Test
(Reitan, 1958) were recorded, as were hit reaction times on
the Conners’Continuous Performance Test (CPT) (Conners,
1995). From Nelson’s (1976) modification of the Wiscon-
sin Card Sorting Test (WCST), we recorded the number of
category sorts completed and perseverative errors commit-
ted. We computed total deviation scores for the Cognitive
Estimation Test (Axelrod & Millis, 1994), total correct on
the Brief Test of Attention (Schretlen, 1997), and mean
times to complete the Grooved Pegboard Test (Kløve, 1963)
on two trials with each hand. From the Wechsler Memory
Scale–Revised (WMS–R; Wechsler, 1987), we derived four
measures, including immediate and delayed recall on the
Logical Memory and Visual Reproduction subtests. In ad-
dition, we used measures of total learning over trials, de-
layed free recall, and delayed recognition (“hits” minus “false
positive” errors) from both the Hopkins Verbal Learning
Test–Revised (HVLT–R; Brandt & Benedict, 2001) and the
Brief Visuospatial Memory Test–Revised (BVMT–R; Bene-
dict, 1997). The number of correctly identified faces was
recorded from the Facial Recognition Test (Benton et al.,
1994), as were the total number of acceptable drawings
produced in 4 min for the Design Fluency Test (Jones-
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Gotman & Milner, 1977). Finally, each person’s copy accu-
racy (Meyers & Meyers, 1995) was recorded for the Rey-
Osterrieth Complex Figure Test (Rey, 1993).

Data Analysis

First, the data from 54 participants whose examinations or
health histories revealed moderate or severe health prob-
lems, such as dementia, Parkinson’s disease, multiple scle-
rosis, current major depression, a history of stroke or
traumatic brain injury with. 1 hr loss of consciousness,
alcohol or drug dependence, and other conditions thought
to involve the central nervous system, or who earned MMSE
(Folstein et al., 1975) scores below 24030, were excluded.
Then, the 197 participants’ scores on each of the 32 neuro-
psychological measures described above werez-transformed
using SPSS for Windows Release 10.0.5 (SPSS, Inc.). Tests
for which higher scores denote worse performance were
multiplied by21 to ensure that positive values always re-
flected better performance than negative values. Finally,
the maximum discrepancy (MD) between each person’s
highest and lowest scores was derived as follows: Initially,
each participant was assigned a single row of data, with the
columns consisting of his or herz-transformed test scores.
To derive MD values, the columns and rows were trans-
posed, so that each person was assigned to acolumn, and
each neuropsychological test variable was assigned to a

row. Thereafter, each person’s lowest score was subtracted
from his or her highest score, yielding an MD value in
standard deviation units for each participant.

RESULTS

For descriptive purposes, the means and standard devia-
tions of performance on each neuropsychological test mea-
sure are shown in Table 1.

The MD values ranged from 1.6 to 6.1, with a mean of
3.4 (SD5 0.8), indicating that the smallest MD shown by
any participant was 1.6SDs, and the largest MD value shown
by any participant was 6.1SDs. As shown in Figure 1 (black
bars), 65% of the participants produced MD values of 3.0
or greater, meaning that their best and worst cognitive test
performances differed by at least 3SDs (i.e., 45 standard
score points), and 20% of the participants produced MD
values of 4.0 or greater, meaning that their best and worst
test scores differed by at least 4SDs (i.e., 60 standard score
points). To assess whether a few test score “outliers” in-
flated the MD distribution, we also computed MD values
after removing each person’s single highest and lowest
z-scores.* As intended, doing so attenuated the range of
z-transformed test scores. This shifted the distribution of

*Due to changes in the study protocol and technical problems, 37
(18.8%) participants were missing 1 or 2 test scores, and another 5 (2.5%)
were missing 3 or 4 test scores.

Table 1. Means and standard deviations of raw scores for each neuropsychological test measure

Test measurea n M 6 SD Test measurea n M 6 SD

WAIS–R Infob 197 20.16 5.4 BNT–30 196 28.46 2.4
WAIS–R DSpb 197 15.06 3.8 VFT (letter) 197 27.36 8.4
WAIS–R Arithb 197 11.76 3.6 VFT (category) 197 42.96 10.4
WAIS–R Simb 197 19.26 4.5 Design Fluency 195 15.16 7.6
WAIS–R PCb 197 14.66 2.9 Facial Recognition 196 22.16 2.3
WAIS–R BDb 197 26.86 9.6 Rey CFT (copy) 197 30.86 4.3
WAIS–R DSymb 197 48.56 12.5 WMS–R LM–I 197 26.76 6.9
GPT Dom (s) 169 81.36 27.2 WMS–R LM–D 197 22.66 7.6
GPT N-Dom (s) 168 92.66 36.4 WMS–R VR–I 197 32.96 5.8
Trail Making A (s) 197 35.36 15.0 WMS–R VR–D 197 23.66 10.3
Trail Making B (s) 196 92.56 57.1 HVLT–R (trials 1–3) 197 24.56 4.8
Brief Test of Attention 197 14.96 3.8 HVLT–R (delay) 197 8.86 2.6
mWCST (cat.) 196 5.36 1.2 HVLT–R (recog.) 197 10.46 1.4
mWCST (per. err.) 195 2.46 3.3 BVMT–R (trials 1–3) 197 22.76 7.2
CPT Hit RT (ms) 190 4366 66 BVMT–R (delay) 197 8.96 2.5
Cognitive Estimation 193 4.86 2.5 BVMT–R (recog.) 197 5.66 0.7

aWAIS–R Info, DSp, Arith, PC, BD, and DSym5 Information, Digit Span, Arithmetic, Picture Completion, Block Design, and Digit
Symbol, respectively; GPT Dom and N-Dom5 Grooved Pegboard Test dominant and nondominant hands, respectively; mWCST cat.
and per. err.5 modified Wisconsin Card Sorting Test category sorts and perseverative errors, respectively; CPT Hit RT5 “hit”
reaction time; VFT letter and category5 Verbal Fluency Test for letter (S & P) and semantic category (animal names & supermarket
items) cues, respectively; WMS–R LM–I, LM–D, VR–I and VR–D5 Wechsler Memory Scale–Revised Logical Memory (immediate
and delayed) and Visual Reproduction (immediate and delayed), respectively; HVLT–R and BVMT–R trials 1–3, delay, and recog-
nition 5 learning over trials, delayed recall, and delayed recognition (“hits” minus “false positive” errors), respectively, for the
Hopkins Verbal Learning Test–Revised and Brief Visuospatial Memory Test–Revised.
bFor ease of interpretation, mean (6 SD) age-corrected subtest scores for the WAIS–R were: Information511.06 3.2, Digit Span5
10.56 2.6, Arithmetic510.36 2.9, Similarities511.06 2.6, Picture Completion511.16 2.6, Block Design510.96 2.7, and Digit
Symbol5 10.76 2.4.
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MD values downward, so that they then ranged from 1.4
SDs to 5.1SDs, with a mean of 2.7 (Figure 1, white bars).
Nevertheless, 27% of the participants still produced MD
values of 3 or more standard deviations based on their re-
maining test scores. Not a single person showed “consis-
tent” performance, when consistency was defined by an
MD of 1 SDor less.

It could be argued that clinicians are more concerned
with test scores that are very low than very high, and that
many practitioners base their expectations of a given pa-
tient’s neuropsychological test performance on his or her
estimated “premorbid” ability. For this reason, we next con-
verted each participant’s NART–R estimated Full Scale IQ
to a z-score, and then subtracted the lowest of his or her
z-scores on the other 32 test measures from that. The result-
ing discrepancy scores ranged from2.6 to 5.1 (M 5 1.9;
SD5 1.1). This indicates that the average person’s lowest
neuropsychological test score fell 1.9SDs below his or her
estimated “premorbid” IQ. In fact, the lowestz-score fell
more than 2SDs below the estimated IQs for 86 (44%)
participants, and more than 3SDs below the estimated IQs
for 35 (18%) participants. For purposes of comparison, each
person’sz-transformed IQ estimate also was subtracted from
the highest of his or her otherz-scores. The resulting dif-
ferences ranged from2.5 to 3.6 (M 5 1.5; SD5 .9). This
indicates that the average person’s highest neuropsycholog-
ical test score exceeded his or her estimated “premorbid”
IQ by 1.5 SDs. In fact, the highestz-score exceeded esti-
mated IQ by at least 2SDs for 63 (32%) participants and by
at least 3SDs for 14 (7%) participants. Seven individuals
produced NART–R estimated IQs that were lower than their
z-scores on all of the other test measures, and eight individ-
uals produced NART–R estimated IQs that exceeded their
z-scores on all of the other cognitive measures.

Because our participants ranged from 20 years to 92 years
of age, and some cognitive tests are more affected by age
than others, we hypothesized that age-effects might have
inflated the MD values. Correlation of the MD values with
age yielded a Pearsonr of .22 (p , .002), indicating that

advancing age was associated with greater intraindividual
variability in cognitive test performance. To further assess
this, we regressed each cognitive measure on age, saved the
residuals asz-transformed scores, and again computed MD
values following the procedures described above. Contrary
to our hypothesis, this didnot reduce the resulting MD
values, which then ranged from 1.7 to 6.2, with a mean of
3.5. Taken together, these findings suggest that intraindivid-
ual variability increases with age, and that age-adjusting
the test scores does not appear to correct for this.

In an effort to determine whether a few specific tests
with limited variance or highly skewed distributions, such
as the BNT, might account for most of the extreme MD
values, we reviewed the test scores of all 39 individuals
whose MD values were 4.0 or greater. Altogether, 27 of the
32 test measures appeared as the highest or lowestz-score
of at least one of these participants. Only five measures
appeared as the highest or lowest score in more than four
extreme MD score pairs. These included the HVLT–R (de-
layed recognition), BVMT-R (delayed recognition), Verbal
Fluency (letters S & P), Cognitive Estimation, and CPT
“hit” reaction time. Although Verbal Fluency invariably ap-
peared as the high score in extreme MD score pairs, the
other four measures appeared about equally often as the
highest or lowest test score in extreme MD score pairs.
Twenty-two test measures appeared as the highest or lowest
score in 1–4 extreme MD score pairs. The only test vari-
ables that never appeared as the highest or lowest score of
participants with extreme intraindividual variability in-
cluded the BVMT–R (learning over trials), Block Design
and Digit Symbol from the WAIS–R, Verbal Fluency (se-
mantic), and the WMS–R Visual Reproduction subtest (im-
mediate recall). Finally, contrary to expectation, four of the
test measures that appeared most frequently in extreme MD
score pairs showed less skewness (2.91 to .11) and kurtosis
(2.27 to .74) than most of the other 27 test measures, whose
skewness and kurtosis estimates ranged from22.40 to .71
and from2.86 to 7.30, respectively. The BVMT–R delayed
recognition measure appeared in six extreme MD score pairs

Fig. 1. Frequency distribution show-
ing the percent of participants who pro-
duced MD values within specified
ranges (expressed inSD units). The
black bars depict the distribution of MD
values based on 100% of each person’s
non-age-corrected cognitive test
z-scores. The white bars depict the dis-
tribution of MD values after each per-
son’s highest and lowest test scores were
excluded (Hi0Lo exclusion).
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(as highest in 3 and lowest in 3), and was found to be both
negatively skewed (22.07) and lepokurtic (4.25).Apart from
this single measure, however, the present results suggest
that even extreme MD values were not artifacts of just a
few tests with peculiar distributions. Rather, 27 of the 32
measures that comprised our cognitive test battery ap-
peared as the highest or lowest score for at least one of the
39 participants with extreme intraindividual variability. Only
five of these test measures appeared in more than four ex-
treme MD score pairs.

Finally, because increasing IQ has been associated with
greater inter-subtest scatter and larger VIQ–PIQ discrepan-
cies on the WAIS–R and WAIS–III, we examined the rela-
tionship between MD and IQ in the present sample.
Surprisingly, MD values showed weakly negative Pearson
correlations with WAIS–R Full Scale IQ scores (r 5 2.14;
p5 .043) and NART–R IQ estimates (r 5 2.17;p5 .014).
These mean that intraindividual variability did not increase
with better performance on the WAIS–R or NART–R and,
if anything, actually declined. Further, the correlation be-
tween MD and the mean of each participant’s cognitive test
z-scores was2.51 (p , .0001), indicating that intraindi-
vidual variability actually increased withpooreroverall cog-
nitive test performance, as shown in Figure 2.

DISCUSSION

In this study, 197 healthy adults demonstrated marked in-
traindividual variability in their performances on 32 mea-
sures derived from 15 neuropsychological tests. Only four
participants (2% of the sample) produced discrepancies of
less than2 SDs between their highest and lowest test scores,
while 130 (66% of the sample) showed discrepancies of 3

or more standard deviations between their highest and low-
est test scores. Excluding each person’s highest and lowest
test scores attenuated the range of intraindividual variabil-
ity. However, 53 individuals (27% of the sample) still showed
discrepancies of at least 3SDs between the highest and
lowest of their remaining test scores. If one defines “con-
sistent” neuropsychological test performance by scores that
all fall within 61 SDof each other, no participant demon-
strated “consistent” performance across the test measure-
ments included in this battery.

Considered in the context of “premorbid” ability, each
person’s lowestz-score on the 32 test measures fell a mean
of 1.9 SDs below his or her NART–R Full Scale IQ esti-
mate. Conversely, each person’s highestz-score on the 32
measures exceeded his or her NART–R IQ estimate by a
mean of 1.5SDs. These findings suggest that marked “down-
ward” discrepancies between a person’s estimated IQ and
his or her poorest cognitive test performance are slightly
more common than “upward” discrepancies. In any case,
these findings clearly refute the notion that most individu-
als are endowed with equal ability across the spectrum of
cognitive functions.

At one level, these findings are hardly surprising: Both
the complexity of the central nervous system and minor
variations in cerebral architecture make it highly unlikely
that the “null hypothesis” of equal endowment in all abili-
ties would hold true for most persons. Indeed, statistically
significant differences between various WAIS–R and WAIS–
III score pairs have been shown to characterize most nor-
mal individuals, despite the fact that these test batteries
assess a relatively narrow range of abilities (Matarazzo &
Herman, 1985; Matarazzo & Prifitera, 1989; Wechsler,
1997). More surprising was the magnitude of intraindivid-
ual variability that emerged and its persistence after elimi-
nating each person’s highest and lowest test scores. Perhaps
most surprising, however, was the fact that many tests—
rather than just a few—contributed extreme scores to the
profiles of those who showed the largest intraindividual
variations in performance. In fact, only five tests appeared
in more than four of 39 score pairs with extreme MD val-
ues, and the distributions of most of these showed less skew-
ness and kurtosis than many other tests (including some
WAIS–R subtests). Thus, the intraindividual variability
shown by this study cannot be attributed to a small number
of tests with peculiar psychometric characteristics.

Interindividual variability in cognitive test performance
has been found to increase with advancing age (Christensen
et al., 1999; Schaie, 1994). Although the impact of age on
intraindividual variability has received less research atten-
tion, Hultsch et al. (2002) recently reported that older adults
showed greater intraindividual variability in reaction times
than younger adults. Consistent with this, the present study
revealed that MD values increased with age. However, the
correlation was modest, as age accounted for only about
5% of the variance in MD values. Further, age-correcting
the cognitive test scores, as is usually done in clinical prac-
tice, didnot reduce intraindividual variability.

Fig. 2. Scatterplot depicting each participant’s MD (inSDunits)
as a function of the mean of his or herz scores on all 32 cognitive
test measures. The Pearsonr was2.51, indicating that intraindi-
vidual variability decreased with better overall cognitive test per-
formance.
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The finding that intraindividual variability showed only
a modest inverse correlation with IQ is interesting. It con-
trasts with previous demonstrations that within-person inter-
subtest “scatter” and VIQ–PIQ discrepancies increase with
better overall performance on the WAIS–R and WAIS–III
(Matarazzo & Herman, 1985; Matarazzo & Prifitera, 1989;
Wechsler, 1997). In the present study, MD values not only
failed to correlate positively with IQ, they actually showed
a significant negative correlation with mean performance
on the 32 measures that comprised our neuropsychological
test battery. One possible explanation of this apparent con-
tradiction is that the WAIS–R and WAIS–III were designed
to measure abilities rather than deficits. As such, they gen-
erally yield score distributions that are more Gaussian than
those of most neuropsychological measures. Because mean
scores on several neuropsychological tests (e.g., Boston
Naming, Wisconsin Card Sorting, Trail Making, and
Grooved Pegboard) are relatively close to their ceilings,
there might be less “opportunity” for normal persons to
demonstrate marked intraindividual variability at the upper
ends of the distributions on these tasks. This could explain
why the average lowestz-score for those 39 individuals
with extreme MD values was23.1, whereas the average
highestz-score for the same individuals was 1.5.

Though perhaps not surprising in themselves, the present
findings have important implications for clinical neuropsy-
chological inference. As in any medical diagnostic work-
up, the process of reaching a diagnostic neuropsychological
formulation begins with the question of whether a given
patient’s examination is normal or abnormal. To answer
this question, the neuropsychologist will consider the pa-
tient’s presenting complaints, other diagnostic test results,
history, appearance and behavior, and approach to cogni-
tive tasks. In addition, a critical component of clinical neuro-
psychological inference involves the determination of
whether a patient demonstrates “marked quantitative dis-
crepancies” among his test scores (Lezak, 1995). To the
extent that neuropsychologists approach the process of clin-
ical inference in this fashion, the present findings should
concern every practitioner because they show that many
healthy adults demonstrate “marked quantitative discrepan-
cies” among their cognitive test performances. Indeed, such
discrepancies appear to be the rule rather than the exception.

Anticipating the question of whether some characteristic
of our sample or some aspect of our approach to the data
analysis might have inflated the degree of intraindividual
variability observed here, we took steps tominimizevari-
ability. First, we excluded 54 participants with significant
health problems in order to reduce the possibility that per-
sons with cognitive deficits might inflate the range of intra-
individual variability. Second, we derived all of the measures
used for statistical analyses from the distributions of test
scores produced by the sample, rather than from published
norms, to avoid spuriously inflating MD values due to dif-
ferences among the samples used for the standardization of
each test. For both of these reasons, we believe that the
maximum discrepancy values reported here are no larger

than one would find with a similar cognitive test battery
using tabled values to compute the age-adjusted scores.

Although all of the participants in this study lived inde-
pendently in the community and were recruited for a study
of normal aging, we cannot exclude the possibility that a
few suffered from undiagnosed cognitive disorders that in-
flated the magnitude of observed intraindividual variability
in cognitive test performance. However, each participant
provided a health history and received thorough physical,
neurological, and psychiatric examinations, on the basis of
which we excluded 22% of the participants due to medical,
neurological, or psychiatric illness in order to reduce this
risk. Furthermore, our sample produced a mean prorated
WAIS–R Full Scale IQ of 105.9 (SD514.7), which is quite
close to what one would expect from a broadly representa-
tive sample of normal, healthy adults. Thus, we doubt that
undiagnosed cognitive disorders significantly increased the
intraindividual variability observed in this study.

It could be argued that because short forms of tests gen-
erally are associated with lower reliability than long forms,
our use of several short forms might have inflated the ob-
tained estimates of intraindividual variability. However, this
is unlikely for several reasons. First, only five of the 32
cognitive test measures were based on short forms. These
included the BNT (based on 30 items), WCST category
sorts and perseverative errors (based on 48 cards), Letter
Word Fluency (based on the letters S & Prather than F, A,
& S), and Facial Recognition Test (based on 27 items). This
concern about the use of short forms does not apply to the
WAIS–R because all seven subtests were administered in
their entirety and IQ scores were not included with the 32
z-scores used to compute MD values. Further, only one of
the short form tests appeared in more than four extreme
MD score pairs. Finally, most short form measures, except
for those derived from the modified WCST, showed very
little skewness or kurtosis.

Ultimately, the findings reported here underscore the im-
portance of basing clinical neuropsychological inferences
about cerebral dysfunction on clinically recognizable pat-
terns of performance in the context of other historical, be-
havioral, and diagnostic information, rather than on
psychometric variability alone.
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