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a  b  s  t  r  a  c  t

Introduction.  – The  Wechsler  Intelligence  Scale  for Adults  - 4th Edition  (WAIS-IV)  is  widely  used in France
and  French-speaking  countries  for  clinical  assessment  and  research.  This  scale  has  excellent  metric  qual-
ities;  there  is  ample  evidence  of  the  validity  and  reliability  of  its scores.  However,  it  takes  60  to 90 min
to  complete  the  full  test.  That  can  be  problematic  in  research  where  time  is  limited  and  when  examining
very  disturbed  patients.  In such  cases,  a short  form  of  the WAIS-IV  may  be  useful.  Unfortunately,  no short
form  of the French  version  of WAIS-IV  has  yet  been  validated  using  the  standardization  sample.
Objective.  – The  aim  of  the  present  study  was to identify  an abbreviated  form  of WAIS-IV  with  sufficient
validity  and  reliability  to replace,  in  some  cases,  the  full  test.
Method.  –  Four  short  forms  were  developed  taking  into  account  the  fidelity  and  the  correlation  with  the
FIQ  of  the  subtests  included  in each  of  form.  The metric  qualities  the  four  short  forms  were  compared
using  the  standardization  data  of  the  French  WAIS-IV.  The  standardization  was  done  using  the  results  of
a  sample  of  876  individuals  representative  of the French  population  from  16  to 79  years  11  months.
Results.  – The  analyzes  showed  that  a short  form  including  Information,  Matrices,  Arithmetic  and  Code
provides  a fairly  good  estimate  of the FIQ.  The  fidelity  of  the  estimated  IQ  was 0.94  and  its  correlation
with  the  FIQ  was  0.91. However,  the  average  of  the  absolute  differences  between  the  IQ  calculated  with
this short  form  and  the  IQ calculated  with  the  full  form  was  4.24 points,  with  a  standard  deviation  of  3.15
points.  These  differences  could  lead  to  misidentification  of  some  individuals  tested  with  the  short  form.
Conclusion.  – The  proposed  short  form  provides  a sufficient  approximation  of  the  FIQ  to be  used  in research
where  the collective  results  are  more  important  than  those  of individuals.  This  short  form,  however,  does
not provide  an  IQ  measure  as robust  as  the  full form.  It should  therefore  be  used  with  caution  only  when
using  the  full  form  is  not  possible.

©  2021  Elsevier  Masson  SAS.  All  rights  reserved.
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utilisée  en  France  et  dans  les  pays  de  langue  franç aise  pour  les  examens  cliniques  et  pour  la  recherche.
Cette  échelle  possède  de  solides  qualités  métriques;  les  preuves  de  la  validité  et  de  la  fidélité  de  ses
scores  sont  nombreuses.  Toutefois,  elle nécessite  un  temps  de  passation  60  à 90  min. Ce qui  peut  poser
Évaluation
 problème  dans  le  cadre  de  recherches  où le  temps  disponible  est limité  et lors  d’examens  de  patients  très
fatigables.  Dans  de  tels  cas,  une  forme  abrégée  de  la WAIS-IV  peut  se  révéler  utile.  Malheureusement,
aucune  forme  abrégée  de  la version  franç aise  de  la  WAIS-IV  n’a  encore  été  validée  sur  la base  des  données
de  l’échantillon  d’étalonnage.
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Objectif.  –  La  présente  étude  vise  à  identifier  une  forme  abrégée  de  la WAIS-IV  dont  la  validité  et  la  fidélité
soient suffisantes  pour  remplacer,  dans  certains  cas,  la  forme  complète  du  test.
Méthode. – Quatre formes  abrégées  ont  été  construites  en  prenant  en  compte  la fidélité  et  la  corrélation
avec  le QIT  des  subtests  inclus  dans  chacune  de  ces  formes.  Leurs  qualités  métriques  ont  été comparées  en
utilisant  les  données  d’étalonnage  de  la version  franç aise  de  la WAIS-IV.  Cet  étalonnage  a été  réalisé  sur
la  base  des  résultats  d’un  échantillon  de  876  personnes  représentatives  de la  population  franç aise  âgée
de 16 à  79  ans  et  11  mois.
Résultats. – Les  analyses  montrent  qu’une  forme  abrégée  comprenant:  Information,  Matrices,  Arithmétique
et Code permet  une assez  bonne  estimation  du QIT.  La  fidélité  du  QI estimé  est  de  0,94  et  sa  corrélation
avec  le  QIT  est  de  0,91.  Toutefois,  la  moyenne  des  différences  absolues  entre  le  QI calculé  avec  la forme
abrégée  et  celui  calculé  avec  la forme  complète  est de  4,24  points,  avec  un  écart-type  de  3,15  points.
Ces différences  peuvent  conduire  à des  erreurs  d’identification  de  certains  individus  testés  avec  la  forme
abrégée.
Conclusion.  – La  forme  abrégée  qui  a été  identifiée  permet  une  approximation  suffisante  du QIT  pour  être
utilisée  dans  le cadre  de  recherches  où  les  résultats  collectifs  sont  plus  importants  que  ceux  des  individus.
Cette  forme  abrégée  ne permet  toutefois  pas une  mesure  aussi  robuste  du  QI que  la forme  complète.  Elle
ne  devrait  dès  lors  être  utilisée  qu’avec  précaution  lorsque  la passation  de  la forme  complète  n’est  pas
possible.
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In French, the fourth edition of the Wechsler Adult Intelligence
Scale (WAIS-IV; Wechsler, 2009) is undoubtedly the intelligence
test most often used in clinical practice. This test measures a Full
Scale IQ (FSIQ) and four index scales: Verbal Comprehension (VCI),
Perceptual Reasoning (PRI), Working Memory (WMI) and Process-
ing Speed (PSI) derived from ten subtest scores. These four index
scales were developed to match the main group factors of the
second stratum of the hierarchical model of intelligence named
CHC, which is the acronym of the founding fathers of this model:
Cattell, Horn and Cattell (McGrew, 2009). VCI is a measure of
Comprehension-knowledge (Gc), PRI is a composite measure of Fluid
reasoning (Gf) and Visual processing (Gv), WMI  is a measure of Short-
term memory (Gsm) and PSI is a measure of Processing speed (Gs).

The FSIQ is calculated on the basis of all ten subtests and thus
reflects the main components of the CHC model. The indices are
calculated on the basis of the following subsets of subtests:

• VCI = Similarities + Vocabulary + Information;
• PRI = Block Design + Matrix Reasoning + Visual Puzzles;
• WMI  = Digit Span + Arithmetic;
• PSI = Symbol Search + Coding.

In addition to the ten core subtests used to calculate the FSIQ
and the indices, the WAIS-IV includes five additional subtests that
can be used to supplement the information provided by the core
subtests or, on occasion, to replace one of them. Because the addi-
tional subtests are not normally used to calculate the FSIQ, they
have not been taken into account in this research.

The French WAIS-IV is the adaptation of the American test of the
same name (Wechsler, 2008). French norms have been established
on the basis of a sample of 876 subjects representative of the entire
population, from 16 years to 79 years and 11 months of age. Several
evidences of validity and reliability ensure the relevance and accu-
racy of the FSIQ and those of the indices calculated using this scale.

Administration of the ten core subtests of the WAIS-IV takes
67 min  on average (Wechsler, 2008). This time can vary from one
hour to one and a half hours depending on the intellectual level of
the subjects, their age and any pathologies likely to interfere with
taking the test. The higher the intellectual level of the subjects, the
greater the number of items presented, which prolongs the test-
ing process accordingly. Despite the length of this administration
process, it is recommended that all the subtests be taken in most

clinical situations, as it provides a robust measurement of the FSIQ
and the four indices, and allows a broad array of information useful
in diagnosis to be collected.
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In some cases, however, complete administration of the WAIS-
V can pose a problem. Some patients may  be incapable of taking
ll ten of the core subtests due to their pathology. The most seri-
us problem emerges in clinical or experimental research, where
Q measurement is only one element in a long evaluation proto-
ol. Administration of the entire WAIS-IV can lead to tiredness,
assitude and a risk of discontinuation by the participants. Use  of
n abridged version of the test can then prove to be appropriate.
aufman and Kaufman (2001) have, however, questioned the rel-
vance of the short forms of the intelligence tests, because their
eliability and validity are lower than those of the full scales. These
uthors stress that the norms of the tests have been established on
he basis of the complete version, following a sequence of admin-
stering the subtests that is no longer followed in the short forms.
hese criticisms are valid, but nevertheless should not lead to rejec-
ion of all the short forms. If they are constructed with care and
rovide sufficient evidence of validity and reliability, and if the
ractitioners comply with the conditions for use, they can be highly
seful.

Several researchers have created short forms of the WAIS-IV,
nsuring that their validity and reliability are as high as possible.
hese short forms have been developed on the basis of the Ameri-
an version of the WAIS-IV or its adaptation into other languages. To
ur knowledge, a single short form has been created on the basis of
he French version of the WAIS-IV (Bulzacka et al., 2016). Unfortu-
ately, the utility of this short form remains limited due to its length
seven subtests), its complex calculation procedure and insufficient
vidences of validity, based on a sample of 70 patients who are
chizophrenic or have a schizoaffective disorder. In this research,
e wanted to make available to practitioners and researchers a

hort form of the French WAIS-IV that is shorter, uses a simple
alculation formula and presents strong evidences of validity and
eliability based on the data of the French standardization sample
n = 876).

We  first examined the various short forms of the WAIS-IV
eveloped in other languages. They are composed of two to seven
ubtests, with a preponderance of combinations of four subtests.
he shortest form, proposed by Girard, Axelrod, Patel and Crawford
2015), includes only two subtests, Coding and Information, and
equires less than 15 min  of testing time. It was constructed on the
asis of a sample of 482 patients examined in neuropsychological
onsultation. Its correlation with the FSIQ is 0.86. On the basis of

heir score on this short form, 83% of the patients lie in an inter-
al of plus or minus 10 points around the FSIQ obtained with the
omplete form.
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Table 1 presents the two metric properties, the associated
indices and the administration duration of the ten core subtests
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The longest form, proposed by Meyers, Zellinger, Kockler,
Wagner, & Miller (2013), includes seven subtests: Block Design,
Similarities, Digit Span, Arithmetic, Information, Coding and Picture
Completion. The composition of this form retains that proposed by
Ward (1990) for the WAIS-R. The same composition of subtests was
used for a short form of the WAIS-III by Pilgrim, Meyers, Bayless,
& Whetstone (1999), and by Axelrod, Rayan, and Ward (2001) in
the context of neuropsychological evaluations. Meyers et al. (2013)
presented evidence of the validity of this short form of the WAIS-IV
from the results for 70 patients divided into two groups depending
on their pathology. The authors report a correlation of 0.99 between
the score on this abridged version and the FSIQ. Despite this high
correlation, this short form raises several problems. The first is its
length. Reducing test administration to seven subtests does not
save a great deal of time, but has the disadvantage of precluding
calculation of the indices. The second problem is the use of a sub-
test, Picture Completion that is not part of the ten core subtests.
Finally, the third problem is the omission of the subtest Matrix Rea-
soning, which measures an important component of intelligence,
i.e. fluid reasoning (Gf).

The other short forms of the WAIS-IV proposed by researchers
include four subtests. This number of subtests seems to allow the
best balance between a substantial reduction in testing time and a
sufficiently accurate estimate of the FSIQ.

With the Dutch version of the WAIS-IV, van Ool et al. (2018)
have evaluated the metric properties of five short forms including
four subtests on a group of 324 adults with various neurological
disorders. The form including the subtests Visual Puzzles, Symbol
Search, Vocabulary and Arithmetic appears to be the most satisfac-
tory. Its correlation with the FSIQ is 0.73 and 0.82, depending on
whether the FSIQ is below 80 or greater than or equal to this value.
Merz, Lace, Eisenstein and Grant (2019) used data from 318 patients
seen in outpatient consultation for psychological problems to iden-
tify the best short forms among thirty-six possible combinations of
four subtests. Using regression analyses, they highlighted the three
combinations that allow the best prediction of the FSIQ. Among
these, the short form including Vocabulary, Block Design, Arithmetic
and Coding stands out slightly. With this short form, 97.9% of the
patients obtain an estimated IQ lying within an interval of plus or
minus ten points around the FSIQ obtained with the complete form.
Fan et al. (2019) used the standardization sample of the Chinese
WAIS-IV (n = 1.757) and a sample of 239 patients presenting vari-
ous psychological disorders to identify the best short form of four
subtests. They identified the combination of Block Design, Informa-
tion, Arithmetic and Coding as the best, as it is the best correlated
with the FSIQ (r = .95). Moreover, the Bland-Altman plot showed
that the differences between the scores on this short form and the
FSIQ are in a rather narrow interval. Chen and Hua (2020) used
the Taiwanese standardization sample of the WAIS-IV (n = 1.105) to
determine the best combination of four subtests for a short form.
They took account of the test administration time, the correlation
between the score on the short form and the FSIQ, the magnitude
of the deviations from the FSIQ and the percentage of correct rank-
ings in five categories of FSIQ. On the basis of these criteria, several
combinations turn out to be satisfactory. The form including Infor-
mation, Visual Puzzles, Digit Span and Symbol Search allows the best
balance between the time saved and the accuracy of the estimate
of the FSIQ.

Studies conducted on the short forms of the WAIS-IV show that
the form including only two subtests is less well correlated with
the FSIQ and provides less accurate measurements than the forms
including a larger number of subtests. However, taking into account

too large a number of subtests does not allow substantial time sav-
ings, which is the first objective of a short form. Most of the studies
show that a short form of four subtests allows the best balance
between time savings and the accuracy of the measurements. The d
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our studies presented that propose a short form of four subtests
se four different versions of the WAIS-IV: the original American
ersion (Merz et al., 2019), the Dutch adaptation (van Ool et al.,
018), the Chinese adaptation (Fan et al., 2019) and the Taiwanese
daptation (Chen & Hua, 2020). All these studies recommend differ-
nt combinations of subtests. The Arithmetic subtest is the only one
ound in three of the four short forms. The other subtests appear
nly in one or two  of these short forms. Clearly, there is no short
orm that would be a universal standard and could be adopted
hroughout the world for all the versions of the WAIS-IV. The metric
roperties of the subtests vary significantly depending on the lan-
uages and cultures into which the WAIS-IV has been adapted. A
ingle subtest does not necessarily provide the same estimate of the
SIQ regardless of the adaptation of the WAIS-IV used. It is there-
ore necessary to identify the most valid and reliable short form for
ach version of the WAIS-IV. To do so, it is preferable to rely on the
tandardization data for this version, as they are based on a large
ample representative of the reference population in terms of age,
ender and other sociological characteristics.

. Method

.1. Participants

All the analyses were conducted on the basis of the standardiza-
ion data of the French version of the WAIS-IV1. This standardiza-
ion was conducted starting from the results of a stratified random
ample of 876 individuals representative of the French popula-
ion. This sample was constituted on the basis of the 2007 general
ensus of the population conducted by the National Institute of
tatistics and Economic Studies (Institut national de statistiques et
’études économiques, INSEE). Age, gender, socio-professional cate-
ory and population density of the place of residence were taken
nto account in constituting the various strata. The participants
anged from 16 years to 79 years and 11 months of age and were
ivided into eleven age groups: 16–17 years, 18–19 years, 20–24
ears, 25–29 years, 30–34 years, 35–44 years, 45–54 years, 55–64
ears, 65–69 years, 70–74 years and 75–79 years of age.

.2. Construction of the short forms

A short form should provide an estimated IQ as close as possible
o the FSIQ calculated with the WAIS-IV full scale. To do this, we
sed the criteria selected in three previous studies of short forms of
he French versions of the Wechsler scales with proven reliability
nd validity, namely those of the WISC-III, WISC-IV and WAIS-III
Grégoire, 2000, 2006; Grégoire & Wierzbicki, 2009). Four criteria
ere taken into account:

the subtests should be part of the ten core subtests used for cal-
culation of the FSIQ;
the reliability of the subtests and their correlation with the FSIQ
should be as high as possible;
the various indices should be represented if possible; in any case
VCI and PRI, measures of Gc and Gf, should be taken into account
since they are considered the most important group factors in the
CHC model (Grégoire, 2013);
the short form should include a maximum of four subtests in
order to ensure a substantial savings in test administration time.
1 The authors thank ECPA by Pearson for allowing them to use the standardization
ata for the WAIS-IV in the context of this research.
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Table  1
Metric properties, index and administration duration of the ten core subtests of the WAIS-IV.

Subtest Correlation with FSIQ Reliability Index Duration1

Similarities 0.74 0.83 VCI 9
Vocabulary 0.69 0.90 VCI 13
Information 0.73 0.90 VCI 6
Block  Design 0.72 0.87 PRI 11
Matrix Reasoning 0.74 0.90 PRI 8
Visual  Puzzles 0.72 0.91 PRI 9
Digit  Span Mémoire de chiffres 0.68 0.91 WMI  9
Arithmetic 0.71 0.88 WMI  8
Coding 0.60 0.83 PSI 3
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1 Mean duration, in minutes, for the Taiwanese adaptation of the WAIS-IV (Chen 

taken into account in selecting the subtests to be included in a short
form of the WAIS-IV. The correlation of the subtest with the FSIQ is
a very important number, as it tells us the degree of covariation of
the scores on the subtest with those of the FSIQ. A subtest showing a
high correlation with the FSIQ is a good candidate for inclusion in a
short form. The reliability coefficient cited in the third column tells
us the degree of accuracy of the scores provided by each subtest. The
higher the coefficient, the lower the measurement error of these
scores. It is necessary to calculate the short form IQ on the basis
of scores with a low error of measurement so that the reliability
of this IQ is as high as possible. The fourth column lists the associ-
ated indices of the subtests. The subtests included in the short form
should take into account the various indices so that the estimated
IQ is as representative as possible of the composition of the FSIQ.
Finally, the fifth column provides information on the mean admin-
istration duration of each subtest. Unfortunately, these durations
do not exist for the subtests of the French version of the WAIS-IV.
They are only available for the Taiwanese version of WAIS-IV, and
were published in the article by Chen and Hua (2020). Although it is
possible that the administration durations differ slightly from those
of the French version, the Taiwanese data give us a useful estimate
of the relative administration duration of the various subtests.

We have constructed four short forms, taking account of the
criteria cited above and the values presented in Table 1: two
forms including four subtests, one including three subtests and one
including two subtests.

1.2.1. Short forms with 4 subtests
Form 1 (IQsf1) includes the subtests Information, Matrix Reason-

ing, Arithmetic and Coding, which come from the VCI, PRI, WMI
and PSI respectively. Their correlation with the FSIQ and/or their
reliability coefficient are the highest among the subtests of the cor-
responding index. Although the correlation of Information with the
FSIQ is slightly lower than that of Similarities (0.73 versus 0.74),
we have included Information in this short form, as its reliability
is distinctly superior and its administration duration is shorter.
The mean estimated administration duration for this short form
is 25 min.

Form 2 (IQsf2) includes the subtests Similarities, Vocabulary,
Matrix Reasoning and Block Design, which come from the VCI and
PRI respectively. This form emphasizes the two indices best cor-
related with the FSIQ (Wechsler, 2009), which correspond to the
two facets of intelligence (Gc and Gf) considered most important
(Grégoire, 2013). This short form had been shown to be the best for
estimating the FSIQ of the previous version of the Wechsler scale,
the WAIS-III (Grégoire & Wierzbicki, 2009). The mean estimated
administration time for this short form is 41 min.
1.2.2. Short form with 3 subtests
Form 3 (IQsf3) includes the subtests Information, Matrix Rea-

soning and Arithmetic, which come from the VCI, PRI and WMI

4

0.78 PSI 3

, 2020).

espectively. This shorter form excludes the subtests of the PSI
hat are least well correlated with the FSIQ. The mean estimated
dministration time for this short form is 22 min.

.2.3. Short form with 2 subtests
Form 4 (IQsf4) includes the subtests Information and Matrix Rea-

oning, which come from VCI and PRI, respectively. The first is a
tandard measure of Gc, and the second of Gf. The mean estimated
dministration time for this short form is 14 min.

The sum of the standard scores for the subtests of each short
orm has been calculated for each subject in the standardization
ample. Each of the four sums has then been converted into a
tandard IQ of mean 100 and standard deviation 15 to obtain a
hort-form intellectual quotient (IQsf). The following formula has
een used for this conversion:

Qsf = 15

(∑
xi − x̄l

si

)
+ 100

∑
xi = sum of the standard scores for the subtests of the short

orm,
x̄l = mean of the sums of the standard scores for the whole

tandardization sample,
si = standard deviation of the sums of the standard scores for the

hole standardization sample.
To facilitate conversion of the sum of the standard scores into

Qsf by users, the conversion formulas have been simplified for
ach of the four short forms. The simplified conversion formulas
re presented in Table 2.

.3. Analyses

What is the value of the four short forms of the WAIS-IV? Do they
llow a sufficiently accurate estimate of the FSIQ obtained with the
ull version of the test? Does one of the simplified formulas stand
ut from the others in this regard? Several statistical analyses have
een performed to answer these questions. The first is the calcula-
ion of the correlations between each of the IQsf and the FSIQ. These
orrelations were calculated using Levy’s formula (1967), modified
y Girard and Christensen (2008), which corrects the inflated cor-
elation between a test and a part of the same test, and takes into
ccount the high correlations between the subtests of the short

orm. The formula used to calculate the corrected correlations
(

r′
sf

)
s the following:

′
sf = rsf −

(
(1 − xxx′ ) × p

w
× SDsf

SDfs

)

rfa = uncorrected correlation between the IQsf and the FSIQ,
xxx′ = FSIQ reliability coefficient,
p = number of subtests in the short form,
w = number of subtests in the full scale,
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Table  2
Conversion formula of the sum of the standard scores of each short form to get the corresponding IQsf.

IQsf Sum of the subtest scores Conversion formula

Form 1
∑

xi = Information + Matrix Reasoning + Arithmetic + Coding IQsf1 =
(

1.70
∑

xi

)
+ 31.73

Form  2
∑

xi = Similarities + Vocabulary + Matrix Reasoning + Block Design IQsf2 =
(

1.63
∑

xi

)
+ 34.98∑
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Form  3 xi = Information + Matrix Reasoning + Arit

Form  4
∑

xi = Information + Matrix Reasoning 

SDsf = standard deviation of the short form,
SDfs = standard deviation of the full scale.
The difference between the mean of each IQsf and the mean of

the FSIQs was then calculated. Student’s t test for a paired sam-
ple was used to assess the statistical significance of the differences
between means. The effect size was appraised using Cohen ‘s d for
comparison of paired data coming from one sample (Cohen, 1988;
Rosenthal, 1991).

It must be borne in mind that the differences can be positive
(FSIQ > IQsf) or negative (FSIQ < IQsf). Because they are distributed
approximately normally around the mean, they tend to cancel out.
Therefore, the means of the differences and the t tests can give
us a misrepresentation of the real discrepancies between the FSIQ
and the various IQsf. To have a correct representation of these,
the means and the standard deviations of the absolute differences
between the FSIQ and each of the IQsf have been calculated. The per-
centage of subjects in the sample with a specific absolute difference
(from 0 to 10 and more) has also been calculated.

The extent of agreement between the FSIQ and the IQsf has been
evaluated for the entire standardization sample with the Bland-
Altman plot (1995, 1999). Since Bland and Altman’s seminal article
(1986), use of this plot has become a standard for determining
whether the results obtained with two methods are in sufficient
agreement that these methods can be used interchangeably. This
plot allows the extent of agreement between two measurements
to be visualized using their mean and their difference. The extent
of agreement is determined on the basis of the interval including
95% of the differences, the bounds of which lie on either side of
the mean difference. These bounds correspond to ± 1.96 standard
deviations of the distribution of the differences around the mean.
The narrower the interval, the greater the agreement between the
two measurements. In addition, the point cloud thus represented
allows any special features within the distribution of the differences
between the two measurements to be identified.

In clinical practice, some values of the FSIQ play an important
role in identification of certain intellectual characteristics. This is
the case for FSIQ ≤ 70, which is one of the diagnostic criteria for
mental retardation, and for FSIQ ≥ 130, which is used as a criterion
for identification of high intellectual potential. It is therefore essen-
tial that a short form of the WAIS-IV should allow subjects with

mental retardation or a high intellectual potential to be properly
classified. ROC curves have been produced to compare the efficacy
of the four IQsf in identifying individuals with mental retardation
or high intellectual potential previously identified on the basis of

d
z
o
m

Table 3
Mean and standard deviation of the four IQsf, correlation and mean difference of the IQsf

FSIQ.

Short form Mean SD Correlation with FSIQa

IQsf1 99.97 14.99 0.91 

IQ sf2 100.05 14.99 0.89 

IQ sf3 100.03 15.03 0.87 

IQ sf4 100.08 15.16 0.83 

FSIQ  100,00 15,03

a Correlation corrected with Levy’s formula (1967) modified by Girard and Christensen
b Cohen’s d calculated with Rosenthal’s formula 2.14 (1991).

5

c IQsf3 = 2.08 xi + 37.50

IQsf4 =
(

2.96
∑

xi

)
+ 40.68

heir FSIQ. For each IQsf, the ROC curve represents the relationship
etween sensitivity, that is, the percentage of subjects properly

dentified as having the target characteristic (true positive rate)
nd “1 - specificity”, that is, the percentage of subjects erroneously
dentified as having this same characteristic (false positive rate).
he curve thus plotted allows evaluation of the degree to which
se of the IQsf leads to a classification of the subjects better than
hat of chance. It also allows the efficacy of the four IQsf to be com-
ared based on the area under the curve. The greater this area is,
he more the IQsf allows an accurate classification (a maximum of
rue positives and a minimum of false positives).

A final piece of information important in evaluating the four
hort forms is their reliability coefficient, which tells us the degree
f accuracy of the measurements they provide. The developers of
he WAIS-IV calculated two  measures of reliability of the FSIQ, the
est/retest correlation and the alpha coefficient. Given the devel-
pment methods of the short forms, only an estimate of the alpha
oefficient can be calculated for each of the IQsf. The four relia-
ility coefficients

(
ryy′

)
have been calculated using the formula of

ellegen and Briggs (1967), which uses the reliability coefficients
f the subtests included in the short form and the correlations
etween these subtests.

yy′ =
∑

rxx′
i
+ 2

∑
ri

k + 2
∑

ri

rxx′
i

= reliability coefficients of the subtests in the short form,

ri = correlations between the subtests of the short form,
k = number of subtests in the short form.

. Results

Table 3 shows the mean and the standard deviation of the distri-
ution of IQs estimated according to the four short forms. We  note
hat the means and standard deviations are very close to the the-
retical mean and standard deviation of 100 and 15, respectively.
he correlations are all significant and large. The highest correlation
oefficient is .91 for IQsf1 and the lowest is .83 for IQsf4. The mean
ifference between the IQsf and the FSIQ is almost zero for the four
hort forms. These results are not surprising, since the individual

ifferences are distributed almost normally around a mean close to
ero; the positive and negative differences therefore tend to cancel
ut. A Student t test for paired data was  performed to compare the
eans of the IQs obtained with the full form of the WAIS-IV and

with the FSIQ, Student’s t test and Cohen’s d comparing the means of the IQsf and

FSIQ- IQsf t dl p db

0.03 0.185 875 0.853 0.013
−0.04 −.0196 875 0.844 −0.013
−0.02 −.0100 875 0.921 −0.007
−0.08 −0.280 875 0.779 −0.019

 (2008).
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Table  4
Mean and standard deviation of the absolute differences between the IQsf and the
FSIQ.

Short form Mean SD

IQ sf1 4.24 3.16
IQ sf2 4.92 3.76

Fig. 2. Bland-Altman plot representing the extend of agreement between the FSIQ
and  IQsf2.
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IQ is −0.23. Since the standard deviation of the distribution of
IQ sf3 5.30 4.23
IQ sf4 6.28 4.88

with each of the short forms. All the t values are very far from the
threshold of statistical significance. Cohen’s d, which measures the
effect size with a standard deviation unit, confirms that the four
differences are especially low. All are of the order of one hundredth
of a standard deviation, very far from the conventional thresholds
proposed by Cohen (1988) for a difference to be worth taking into
consideration.When we look at the absolute differences between
the FSIQ and the IQsf, that is, without taking into account their plus
or minus sign, the assessment is very different, as shown by the
results in Table 4. The mean absolute differences range from 4.24
for form 1 to 6.28 for form 4, with standard deviations that go from
3.16 to 4.88.

Table 5 gives a more practical picture of the size of the absolute
differences between the FSIQ and each of the IQsf. For each value of
the absolute difference ranging from 0 to 10 and more, this table
shows the percentage of subjects of the standardization sample. For
IQsf4, we note that almost a quarter of the subjects show a difference
greater than or equal to 10 points, which is very substantial and
disqualifies this form as a valid estimate of FSIQ.

Table 6 provides information on identification of individuals
with mental retardation or a high intellectual potential on the
basis of each of the short forms. The standard thresholds of ≤ 70
and ≥ 130 have been used to identify the individuals in the stan-
dardization sample with mental retardation or a high intellectual
potential, respectively. The identification made with the short
forms has been compared with that made with the full form, taken
as the reference, using ROC curves. Table 6 shows the area under
the ROC curve, the percentage of true positives and the percentage
of false positives obtained with each IQsf during identification of
those with mental retardation and high intellectual potentials.

Figs. 1–4 show the Bland-Altman plots for each short form. Fig. 1
represents the extent of agreement between the FSIQ and IQsf1. In
this graph, the mean score on the FSIQ and on IQsf1 is plotted along
the abscissa. The difference between the FSIQ and IQsf1 is plotted
along the ordinate. Each point corresponds to the coordinates of an
individual on the two axes. The size of the points varies as a func-

tion of the number of individuals with the same coordinates. The
solid straight line that crosses the point cloud represents the mean
difference between the FSIQ and IQsf1 for the entire standardiza-
tion sample, which is equal to 0.03. The two dotted lines located

Fig. 1. Bland-Altman plot representing the extend of agreement between the FSIQ
and  IQsf1.
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ig. 3. Bland-Altman plot representing the extend of agreement between the FSIQ
nd  IQsf3.

t 1.96 standard deviations on either side of the mean define an
nterval which includes 95% of the differences. Since the standard
eviation of the distribution of differences between the FSIQ and

Qsf1 is equal to 5.29, the upper and lower bounds of this interval
re 10.40 and −10.34 respectively.

Fig. 2 represents the extent of agreement between the FSIQ and
Qsf2. The mean of the differences between the FSIQ and IQsf2 is
0.04. Since the standard deviation of the distribution of differ-
nces between the FSIQ and IQsf2 is 6.19, the upper bound of the 95%
nterval on either side of the mean is 12.10, and the lower bound
s −12.18. Fig. 3 represents the extent of agreement between the
SIQ and IQsf3. The mean of the differences between the FSIQ and
sf2
ifferences between the FSIQ and IQsf2 is 6.78, the upper bound of
he 95% interval on either side of the mean is 13.08, and the lower
ound is −13.52. Finally, Fig. 4 represents the extent of agreement

ig. 4. Bland-Altman plot representing the extend of agreement between the FSIQ
nd  IQsf4.
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Table  5
Percentage of subjects of standardization sample for each absolute difference between the IQsf and the FSIQ.

FSIQ - IQsf IQsf1 IQsf2 IQsf3 IQsf4

0 6.7 5.6 6.8 6.6
1  15.6 13.4 13.6 7.2
2  14.4 13.8 11.0 10.7
3  10.6 9.9 9.0 11.3
4  13.2 11.1 10.0 8.9
5  9.2 8.0 9.1 8.0
6  7.2 8.8 8.2 7.6
7  5.5 7.8 6.4 6.3
8  6.4 5.3 5.8 5.3
9  4.0 3.9 4.6 5.0
10  and more 7.2 12.4 15.5 23.1

Table 6
Identification of subjects with mental retardation or a high intellectual potential on the basis of each of the IQsf: areas under the ROC curve and percentages of true and false
positives.

IQsf1 IQsf2 IQsf3 IQsf4

IQ ≤ 70
Area under the ROC curve 0.94*** 0.83*** 0.87*** 0.87***
True positive rate 89.3% 67.9% 75.0% 75.0%
False  positive rate 0.5% 1.2% < 0.1% < 0.1%

IQ  ≥ 130
Area under the ROC curve 0.79*** 0.83*** 0.66 0.74*
True positive rate 58.3% 66.7% 33.3% 50.0%
False  positive rate 0.7% < 0.1% < 0.1% < 0,1%

* p < .05.
*** p < .001.

Table 7
Reliability coefficient and standard error of the four IQsf and the FSIQ.

Short form Reliability Standard error 90% Bounds 95% Bounds

IQsf1 0.944 3.556 ±5.867 ±6.969
IQsf2 0.949 3.381 ±5.579 ±6.627
IQsf3 0.945 3.505 ±5.784 ±6.870
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IQsf4 0.938 3.727 

FSIQ  0.970 2.598

between the FSIQ and IQsf4. The mean of the differences between
the FSIQ and IQsf4 is −0.08. Since the standard deviation of the dis-
tribution of differences between the FSIQ and IQsf4 is 7.95, the upper
bound of the 95% interval on either side of the mean is 15.51, and
the lower bound is −15.66. Referring to the four plots, we note that
the dispersion of differences around the mean increases from one
form to the next, with the 95% interval being narrowest for IQsf1
and broadest for IQsf4.

Table 7 presents the reliability coefficients of the four short
forms, their standard measurement errors, and the values deter-
mining the 90 and 95% confidence intervals. We  see that the
reliability coefficients of the four short forms are all high, but
remain lower than that of the FSIQ. Logically, the more subtests the
short forms use, the higher their reliability. The least reliable short
form is that using only two subtests. Nevertheless, the reliability of
this latter form remains very satisfactory.

3. Discussion

On the basis of all the analyses, IQsf1 appears to be the best
short form, as it provides the closest estimate to the FSIQ obtained
with the full version of the WAIS-IV. The correlation of IQsf1 with
the FSIQ is greater than that observed with the other short forms.

The mean of the absolute differences compared to the FSIQ is the
smallest (4.24), with a smaller standard deviation (3.16). The Brand-
Altman dispersion plot (Fig. 1) allows this smaller dispersion of
the differences, reflected in a narrower 95% dispersion interval, to

c
f
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±6.149 ±7.304

e visualized. Although IQsf2 seems at first sight to also be a sat-
sfactory short form, its correlation with the FSIQ is a bit lower.
n addition, the mean of the absolute differences compared to the
SIQ is greater than that observed with IQsf1 (4.92), and the 95% dis-
ersion interval represented in the Brand-Altman dispersion plot
Fig. 2) is distinctly broader. IQsf2 appears to perform better than
Qsf1 in only a single case, that of identification of persons with
igh intellectual potential. Its percentage of correct identification is
6.7%, versus 58.3% with IQsf1. By contrast, IQsf1 is distinctly better
han IQsf2 for identifying persons with mental retardation (89.3%
ersus 67.9%). In terms of their reliability, IQsf1 and IQsf2 can be
onsidered equivalent.

We note that many errors in identification are committed by
sing the different short forms. However, IQsf1 allows satisfactory

dentification of persons with mental retardation. On the other
and, the identification of persons with a high intellectual poten-
ial is subject to a significant percentage of errors when this short
orm is used. These errors are undoubtedly due to the inclusion of
he Coding subtest, which is the least successful test for many indi-
iduals with high intellectual potential, in its calculation (Sparrow,
feiffer & Newman, 2005).

The other two short forms (IQsf3 and IQsf4) are distinctly less sat-
sfactory. In particular, the short form including only two  subtests

an produce very large differences from the FSIQ. With the short
orm IQsf4, almost 25% of individuals obtain an IQ that deviates by
0 points or more from the FSIQ obtained with the full form. The
ize of this difference corresponds to 2/3 of a standard deviation,
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which is significant. Consequently, this short form should not be
used.

Despite the attributes of the short form IQsf1, it is important to
stress its limits and not to systematically substitute it for admin-
istration of the full form. IQsf1 provides only an approximation of
the FSIQ and can lead to errors in identification. In clinical prac-
tice, these errors can have adverse consequences for the persons
evaluated. Furthermore, use of this short form eliminates the pos-
sibility of calculating the four indices and collecting a great deal
of other information useful for diagnosis and comprehension of
the cognitive functioning of the persons examined. The short form
IQsf1 should therefore only be used if the individual implications
of the evaluation are limited. This is the case in research in which
the collective results take priority. In this context, the time savings
allowed by a short form can be valuable.
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