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Abstract

Since memory performance expectations may be 1Q-based, unidirectional base rate data for IQ-Memory Score
discrepancies are provided in tléAIS—IIl/WMS—III Technical ManualThe utility of these data partially rests on

the assumption that discrepancy base rates do not vary across ability levels. FSIQ stratified base rate data generated
from the standardization sample, however, demonstrate substantial variability across the 1Q spectrum. A superiority
of memory score over FSIQ is typical at lower IQ levels, whereas the converse is true at higher 1Q levels. These

data indicate that the use of IQ—memory score unstratified “simple difference” tables could lead to erroneous
conclusions for clients with low or high 1Q. IQ stratified standardization base rate data are provided as a

complement to the “predicted difference” method detailed inTiaehnical Manual (JINS 2001,7, 875—-880.)
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INTRODUCTION range of examinees rests in part upon the assumption that

IQ—memory discrepancy base rates do not differ across the

One method of examining for memory decllne.has ok t(?jlbilityspectrum.There isreasonto doubtthatthisisthe case,
compare memory and FSIQ data. Discrepancies of the or:

der of 15 points or 20 points h b lored since difference scores between two variables will reflect a
dero poInts or 29 points have been explored as SlJpporl;'egression to the mean effect inversely proportional to the
ing the possibility of a loss in memory capacity or the

p diti h terized b X - correlation between them (Horowitz, 1974). When one score
presence ot a condition characterized by memory impairig high, the contrasted score is likely to be lower; when one is
ment, subject to the usual caveat that findings be inter

. . . Tow, the other is likely to be higher. Highly correlated vari-
preted in the light of history, suspected presence of a releva fbles display smaller regression to the mean effects than more
injury or disease process, other cognitive data, and so fort eakly related variables. Since FSIQ and GMI correlate
(Bornstein et al., 1989; Butters & Cermack, 1980). only moderately in the standardization sample (.60; Psycho-

The conorming of the WMS—III with the WAIS—III places !

. . . > logical Corporation, 1997) large effects of 1Q level upon
IQ—memory data discrepancy analysis on firmer footing, g P ) larg Q P

since score comparisons previously incorporated errorVa“intellectual—memory discrepancy base rates are to be ex-
ance due to the F():ierivatiorr: of scoreys frompdifferin norma pected: high 1Q subjects will show lower memory scores,
9 nd low 1Q subjects higher memory scores.

g\./ﬁe bases. Tgble? prggdmg base—ratﬁ.dat? for Ltlrr:ldlreg:lonaﬁ One way to understand the relationship of variable cor-
iffierences (i.e., for differences resulting from the su raCelation to discrepancy magnitude is to consider a situation

tloln'\;)f merlngry s;:}o:e f_r0n|1C|:Q) are Frowfge;;n g\ﬁlﬁfhm-h where the variables do not correlate 0). In this case, the
cal Manual(Psychological Corporation, )- ough a yagt prediction of the mean of a second score (e.g., mem-

major advance, the utility of these tables across the ful ry) given knowledge of the first (e.g., 1Q), is 100, no mat-
ter how bright (or dull) the sample is. A sample with a mean

IQ of 125 will show very large IQ—memory discrepancies
Reprint requests to: Keith A. Hawkins, Yale University School of Q y large 1Q y P

Medicine, CMHC, Room 530, 34 Park Street, New Haven, CT 06519.(ave'tagmg 25 p.OII’?tS or SO), an'd agroup with a mean 1Q of
E-mail: keith.hawkins@yale.edu 75 will show a similarly large discrepancy but in the oppo-
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site direction, with memory considerably higher. The 1Q—100
memory discrepancy magnitude and directionality displayed

within the standardization data should represent an inter-

mediate position between this example (of no correlation) g | 86.6%
and the situation that would emerge if IQ and memory scores
correlated perfectly, in which case all discrepancies will be 70 1
zero. The purpose of this study is to explore the extent of

IQ—GM discrepancy base-rate variability across IQ levels, | 59.4%
and to generate 1Q-stratified base-rate data to complementy |
those provided in th&echnical Manual 48.4%

40
METHODS 30 4 32.3%
Sample 207

16.1%

The study sample consists of the WMS-III standardization 10 1
sample (weighted\ = 1250 adults) containing individuals

16 to 89 years of age administered both the WAIS-IIl and 1Q<380 80-89 90-109 110-119 120+
WMS-III. Inclusion criteria and demographics are detailed Standardization FSIQ Group

in the Technlpal Manual fqr these instruments (P_sycholog—Fig_ 1. Percentage of sample with FSI9 GMI by FSIQ level,
ical Corporation, 1997), with further elaboration in Tulsky

and Ledbetter (2000).

RESULTS of cases with FSIQ less than 90, over 33% of standard-
Base rates for FSIQ—-General Memory Index discrepancieiation cases with an 1Q exceeding 119 exhibit such a dis-
varied considerably with level of FSIQ. crepancy. Since the unusualness of a given FSIQ-GMI
discrepancy varies dramatically with level of 1Q, we have
generated base rate data for clinical reference purposes.
Table 1 presents directional base rate data from the stan-

There is virtually an even split between cases exhibiting ajardization sample (that is, the frequency data are always
superiority of IQ and cases exhibiting a superiority of GMI for FSIQ minus GMI).

within the standardization sub-sample with FSIQs between
90 and 109. However, FSIQ exceeded GMI in just 16.1% of
cases in the sub-sample of individuals with FSIQs lower
than 80. In striking contrast, at IQ levels of 1:2Qhe trend

is reversed, with FSIQ exceeding GMI in 86.6% of cases. 3
This shift in dominance from the lower 1Q levels, where 33.1%
memory is superior, to the higher, where 1Q dominates, is 30 -
remarkably regular across the 1Q bands, as seen in Fig-
ures 1 and 2.

Discrepancy Directionality

25 4

Discrepancy Magnitude

20 - 20.5%
Since there is greater latitude for differences to emerge at

higher score levels, larger IQ—GMI discrepancies might be
expected at higher ability levels. Larger discrepancies

somewhat more common with higher levels of FSIQ, but
this trend is not as pronounced as might be expected. Thel0 1
standard deviations for the discrepancy distributions differ
only modestly between the lowest and highest FSIQ groups s |

9.7%

(10.4 cf. 12.1), reflecting distribution curves that are simi- 4.5%
i i 1%
lar in breadth (see Figure 3). o %
_ 1Q< 80 80-89 90-109 110119 1Q 120+
Discrepancy Base Rates Standardization FSIQ Group

Whereas a superiority of FSIQ over GMI of 15 points is Fig. 2. Percentage of sample with FSIGMI by 15+ by FSIQ
seen in only 1% of 1Q cases below 80, and in less than 4%evel.
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Fig. 3. Distributions of discrepancy scores for standardization sample group 8Q and 1Q group 128.
DISCUSSION have an IQ superiority of 6 points or greater (Table 1, this

; : . ..._paper).
The existence of substantial 1Q-level dependent varlab|l|t)P IFr)1 c)ontrast the 9-point difference between Case 1's pre-

in tT.e ttmgse—;at?i fgrtIQ—C%[h/lt! dlsc];crlepal\r;lues hals g’rOfg.un%icted (117) and obtained (108) GMI scores is not statisti-
implications Torihe interpretation o .Q_ emory Index dis- cally significant. Although the difference between the actual
crepancy data. In one of the following hypothetical casesIQ and GMI scores of 21 points seems large, it is exceeded

the _mggnitud_e qf. the superiority of 1Q over GMI is both by 17.3% of the FSIG= 120+ segment of the standardiza-
statistically significant and uncommon. In the other casey . sample

the difference is neither significant nor rare.

Case 1 is a 35-year-old with memory complaints who i .
generates a FSIQ of 129 and a General Memory Index ofQ—Memory Discrepancy Analysis:
108. Case 2 is a 35-year-old with memory complaints whd<linical Considerations
generates a FSIQ of 79, and a General Memory Ir)dex.(GMl]Q level and differential risk for false positive
of 73. Since FSIQ exceeds memory by 21 points in the .
1st case, but only 6 in the 2nd, it might seem obvious thaf’ hegative errors
Case 1 rather than Case 2 features the statistically signifithe preceding case studies demonstrate a differential risk
cant and uncommon, and therefore potentially meaningfulfor different types of diagnostic error across 1Q strata. With
discrepancy. lower IQ subjects there is a heightened false negative risk:

In fact, due to the impact of IQ upon the base rates, CasB)Q—GMI discrepancies are likely to be interpreted as not
2 features the significant and unusual discrepancy. Usingroviding evidence for memory decline, when in fact mem-
the predicted difference method, the GMI predicted by aory decline has occurred. A higher GMI (than FSIQ) is the
FSIQ of 79 is 87 Technical Manualp. 264). The differ- norm; therefore, counterintuitive though it seems, a small
ence between the actual GMI score (73) and this predictiodiscrepancy in favor of IQ may speak to a relative weak-
is 14 points, which is statistically significant at .05 for sub- ness in memory (or at least, an imbalance between IQ and
jects of this age (Table B.4 of theechnical ManuglPsy-  memory relative to the normal picture in similarly intellec-
chological Corporation, 1997). In addition, consistent withtually endowed individuals). Neuropsychologically, this may
the finding that at lower 1Q levels memory scores typically be important to note when assessing for early Alzheimer’s
exceed 1Q, 94% of the Standardization Sample with IQ lesslisease, and in traumatic brain injury, where patients with a
than 80 exhibit amallerlQ minus GM difference; just 6% lower than average premorbid IQ appear to be dispropor-
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Table 1. FSIQ—-GMI discrepancy standardization sample base rates stratified by FSIQ

FSIQ Cumulative percentages stratified by FSIQ FSIQ
minus minus
GMI FSIQ < 80 80-89 90-99 100-109 110-119 120-129 FSIQ#130 GMI
-2 74 -2
-1 78 -1
0 84 0
1 1
2 87 74 2
3 88 77 3
4 78 4
5 94 79 73 5
6 95 84 76 6
7 96 87 80 7
8 97 87 81 8
9 88 84 73 9
10 91 85 77 10
11 92 87 81 75 11
12 94 89 84 76 12
13 99 95 90 85 78 13
14 96 93 88 80 14
15 94 89 83 73 15
16 94 91 85 77 16
17 96 95 92 86 78 17
18 96 93 89 78 18
19 100 98 96 95 80 19
20 96 96 87 20
21 99 97 97 90 88 21
22 98 97 22
23 98 92 90 23
24 98 94 92 24
25 98 98 95 25
26 99 99 96 70 26
27 99 97 85 27
28 100 97 93 28
29 29
30 97 30
31 31
32 99 94 90 32
33 100 100 33
34 96 34
35 35
36 100 97 36
37 37
38 98 38
39 39
40 99 40
41 100 41
42 95 42
43 43
44 44
45 45
46 46
47 100 47

tionately represented (Putnam & Adams, 1992; Rimel et al.false positive decisions. Clinicians unaware that one-third
1981). of subjects with 1Q exceeding 119 exhibit a discrepancy of

Conversely, given that 1Q increasingly outstrips GMI as 15 or higher are at risk of interpreting such data as indicat-
FSIQ rises above the average range, so too does the risk farg memory decline.
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Implications of insult-associated 1Q decline In each of these examples the decline in 1Q accompany-
ing the onset of the condition has not resulted in substan-
Inferences based upon a discrepancy between a memotially greater danger of a false negative clinical decision.
score and IQ could be subject to error due to the probabilitfeach, however, involves a decline in IQ from a higher to
that 1Q has been depressed along with memory by the insulower 1Q stratum. What if the decline occurs within a stra-
at issue. A drop in 1Q and memory score in roughly equaltum? This constitutes a threat, but not a great one, since any
measure will obviously obscure memory decline. When therappreciable 1Q decline (e.g., 6 points or greater) will typi-
is reason to believe that intellectual capacity has also sufeally result in the application of base rates from a lower
fered, the lack of a discrepancy between memory and IGtratum being applied. In generating FSIQ—GMI base rates
obviously should not be employed to infer that there haswve divided the average 1Q standardization sample into two
notbeen a loss in memory capacity. (90-99; 100-109), and the superior and above sample into
But what if memory loss is suspected based on the prob120-129 and 130 groups, to lessen the frequency of within-
able presence of a condition known to have a differentiallystrata IQ declines, since such declines will lessen the sen-
greater impact upon memory? How does a coexisting, thoughitivity of 1Q-GM discrepancy to memory impairment. In
lesser, decline in IQ play out with regard to discrepancyany event, the clinician should view discrepancy analysis
analysis? as just one source of inference, and should interpret the data
This is less of a problem than it first appears, as the effecin light of the broader neuropsychological exam, referral
of the 1Q decline is countered by two factors acting to-information, and personal history.
gether: the greater impact upon memory of the condition, A critical implication of these base rate data is that, with
combined with the increasing rarity of any given discrep-regard to IQ—memory data, the unstratified simple differ-
ancy as the IQ strata are descended. This is best explainethces method (Psychological Corporation, 1997) of deter-
via some additional hypothetical examples (not to be conmining the rarity of a given discrepancy and its statistical
fused with the cases discussed earlier), where we assunsgnificance will be misleading much of the time. The pre-
divine knowledge of the premorbid 1Q for each case. Fordicted differences method offers greater protection against
simplicity, we will further assume that each referral in- errors arising from regression effects (Horowitz, 1974; Reyn-
volves suspected early Alzheimer’s disease (AD), a condields, 1985) such as the vast differences in discrepancy di-
tion for which memory impairment is prototypical and a rection that exist for IQ—Memory data across the 1Q strata.
common reason for neuropsychological referral. We willTheTechnical Manuaénd scoring software (Psychological
look at several examples spanning the IQ spectrum. Corporation, 1997) offer predicted differences data be-
In Case 1, the premorbid 1Q of 125 has declined to 118 atween FSIQ, VIQ, or PIQ and WMS-III index scores. For
the time of diagnostic testing. The GMI at testing is 92. Thethe purposes of this paper we have opted to focus on FSIQ-
difference between the diagnostic testing FSIQ (118) an@GMI discrepancy base rates to complement thiessnical
GMI (92) is 26 points, a discrepancy seen in less than 5% oManual data, since the FSIQ and GMI constitute the larg-
standardization sample cases in the FSIQ 110-119 stratuest, and likely most robust, of composite scores for their
(Table 1). The premorbid IQersuscurrent GMI discrep- respective domains. A large number of other WAISAIII
ancy (125vs. 92) of 33 is larger, but of no greater rarity WMS—III IQ-index and index—index contrasts are of course
when assessed against the base rates for the applicable pp@ssible. Most such across-test comparisons manifest a sim-
morbid 1Q stratum (IQ 120-129). ilar influence of IQ on discrepancy base-rate direction, and
In Case 2, the premorbid 1Q has dropped from 112 to 98to that end the FSIQ—GMI contrast serves as an exemplar
and the diagnostic testing GMI is 82. The discrepancy infor other pairings. Comprehensive WAIS—III Index—-WMS—
hand of 16 is seen in no more than 6% of 1Q 90-99 cased|l Index base-rate data are in preparation and will be pre-
but in 15% of high average cases. The large 30-point dissented in the context of a larger discussion of discrepancy
crepancy between premorbid IQ and current GMI is ofanalysis as a method of neuropsychological inference (Hawk-
greater rarity, but when matched against the premorbid (higins & Tulsky, in press).
average) 1Q stratum base-rates the difference (cumulative Although the provision of 1Q stratified base rates en-
percentage 9Ys.94; Table 1) is far from critical. hances the utility of IQ—GMI discrepancy analysis, we wish
In Case 3, the decline is from a premorbid IQ of 97 to 88,to stress that thealidity of clinical interpretationsnade on
and the diagnostic testing GMI is 75. The current discrepthe basis of discrepancy infrequency is a more complex
ancy of 13 is exceeded by no more than 5% of low averagenatter. We concur with Bornstein et al.’s (1989) warning
IQ standardization cases, a base rate only marginally greaténat IQ—Memory Index discrepancies should not be used in
than that for the premorbid IQ—current GMI discrepancy ofisolation to identify memory deficits. In addition to the chal-
22 within the average 1Q group. lenges posed by the nuances of memory and its disorders,
In Case 4, the FSIQ drops from 85 to 78, and the GMI iswe recognize that the diagnostic utility of WAIS-IWMS—
70. The current 8-point discrepancy is equaled or exceedeldl discrepancy analysis (both within and across the tests)
by 3% of borderline 1Q cases, virtually identical to the low largely awaits determination. Preliminary clinical data show
average IQ base rate for the 15-point premorbid IQ—currenéncouraging group discrepancies for several common con-
GMI discrepancy. ditions (Hawkins, 1998; Psychological Corporation, 1997),
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but sensitivity, specificity, and other relevant data such aBornstein, R.A., Chelune G.J., & Prifitera, A. (1989). IQ—memory
diagnosis specific odds ratios (Bieliauskas et al., 1997; lvnik discrepancies in normal and clinical samplBsychological
et al., 2000) are largely lacking. At least in older subjects Assessment, 203-206.
some composite scores may be less stable over time thdtytters, N. & Cermack, L.S. (1980Rlcohol Korsakoff's syn-
orthodox reliability data indicate (Ivnik et al., 1995, 2000), y df_me EEXV Y‘l’ggsAC?dgm'c Presfs'b - dvsfunction derived
a finding that possibly complicates these issues. awkins, K.A. (1998). Indicators of brain dysfunction derive

; S . . from graphic representations of the WAIS/WMS-III Tech-

Despite these concerns, clinicians will continue to exam-

. h |ati hio of intell | d in thei nical Manual clinical samples data: A preliminary approach to
Ine the relationship of intellectual to memory data in their clinical utility. Clinical Neuropsychologistl2, 535-551.

neuropsychological analysis of memory complaints. The aykins. KA. & Tulsky, David S. (in press). Discrepancy analy-
provision of 1Q stratified FSIQ—-GMI base rates leaves them  sjs with the WAIS—IIyWMS-—III. In D. Tulsky & D. Saklofske
better equipped to do so. (Eds.), New approaches to clinical interpretation using the
WAIS—IIl and WMS IlINew York: Academic Press.
Horowitz, L.M. (1974).Elements of statistics for psychology and
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