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Abstract

The third edition of the Wechsler Adult Intelligence Scale (WAIS-III) has been extensively studied since
it was first developed. The WAIS-III is broadly used in psychological assessments in Brazil and other
Latin American countries. WAIS-III has shown to have good psychometric properties, but its reliability
has not been evaluated in clinical samples in Brazil. This study evaluated the reliability of WAIS-III
for a sample of patients with depression using test-retest. The coefficients obtained were compared
with those of standardization samples for the Brazilian and American versions of the scale. This study
enrolled 83 adults aged 26 to 34 years. All participants were evaluated at two time points at an interval
of 12 months. The Pearson correlation coefficient was used to analyze data and evaluate WAIS-III
reliability, and the Fisher z test was used for the comparisons between samples. Results showed that
WAIS-III has stability across time in depressed individuals.
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Estabilidad Temporal de la WAIS-III Brasilefia en sujetos deprimidos

Restumen

Latercera edicion de la Escala de Inteligencia de Wechsler para Adultos (WAIS-III) ha sido ampliamente
estudiada desde que fue desarrollado por primera vez. E1 WAIS-III es ampliamente uilizada en la evalu-
acion psicologica en Brasil y en otros paises de Latinoamérica. La WAIS-III ha demostrado tener buenas
propiedades psicométricas, pero su confiabilidad no ha sido evaluada en muestras clinicas en Brasil.
Este estudio evaluo la fiabilidad de la WAIS-III en una muestra de pacientes con depresion mediante el
método de test y retest. Los coeficientes obtenidos fueron comparados con los de las muestras de estan-
darizacion para las versiones de Brasil y de Estados Unidos de la escala. Todos los participantes fueron
evaluados en dos momentos en un intervalo de 12 meses. El coeficiente de correlacion de Pearson fue
usado para analizar los datos y evaluar la confiabilidad del WAIS-IIL, y la prueba exacta de Fischer (z
test) fue utilizada para las comparaciones entre las muestras. Los resultados mostraron que la WAIS-III
tiene una buena estabilidad a través del tiempo en las personas deprimidas.

Palabras clave: escala de inteligencia de Wechsler para Adultos, confiabilidad, depresion.

The study of the reliability of a psychological test
is part of the fundamental psychometric aspects of
psychological testing. Test reliability ensures the
trustworthiness of its use and is defined as the quality
of testing scores that confirm that they are sufficiently
consistent, free of measurement error and, therefore,
useful (Urbina, 2007).

Test reliability may be measured using different
methods. Reliability, generally, has two aspects: the
problem of stability across time points and the problem
of internal consistency. Within the study of reliability,
stability across time, or test-retest reliability, provides
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information about how much passing time affects the
results of a test when it is reapplied later on in a differ-
ent context. Internal consistency, in turn, is generally
assessed using Cronbach alpha to detect it between test
items (Hair, Black, Babin, Anderson, & Tatham, 2009).

This study evaluated the reliability of the third
edition of the Wechsler Adult Intelligence Scale
(WAIS-III) in a test-retest model with adult patients
with depression. It is part of a larger project to compare
cognitive changes of patients with depression who
receive different types of treatment. All participants
were evaluated cognitively using the WAIS-III before
the beginning of the treatment and at subsequent time
points at 6-month intervals. The results of the first
two evaluations are presented here. The sample was a
clinical group, and not healthy individuals. Moreover,
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all were receiving some type of treatment. The effect
of these interventions on test reliability is discussed.

Below we review studies about the psychometric
stability of WAIS-III along time, the definitions of
major depressive disorders, and the cognitive changes
expected in patients with depression. After that, the
method used in this study is described, followed by our
results, discussion and final considerations.

WAIS-III reliability

The Wechsler Adult Intelligence Scale is a general
intelligence test first published in 1955 as a revised
version of the Wechsler-Bellevue test (1939). Wechsler
(1975, p.136) defines intelligence as “the global capacity
of the individual to act purposefully, to think rationally
and to deal effectively with his environment”.

WALIS is one of the most important tests for the
clinical evaluation of the intellectual capacity of adults
aged 16 to 89 years. It is broadly used in Brazil and
in other countries of Latin America, since not every
country in Latin America has already validated for its
population the WAIS-IV which is being used now in
USA. Although it has essential characteristics com-
mon to its predecessors, WAIS-III, in its third edition,
provides current normative data, both in the original
American sample and in the Brazilian population, as
well as standardized material and application proce-
dures (Nascimento, 2004; Wechsler, 2004). It is a tool
to measure an individual’s intellectual and cognitive
functioning broadly and globally (Nascimento, 2004).
This instrument provides information to detect and
evaluate the status and functioning of intellectual and
cognitive conditions as a whole. WAIS-III was adapted
for Brazilian populations (Nascimento, 2004) and is
widely used because it is a closed battery of tests with
subtests that evaluate different cognitive functions and
compare individuals with their peers and with their own
cognitive performance.

The test is made up of 14 subtests that provide mea-
sures for the following scales and factors: verbal 1Q,
performance 1Q, full scale IQ, verbal comprehension
index, perceptual organization index, working memory
index, processing speed index. All WAIS-III subtests
and indices appear to have good reliability.

The term “reliability” is defined as “temporal stabil-
ity” in English. Urbina (2007) points out that the cor-
relation between the scores in test-retest situations is a
test-retest stability coefficient, or reliability. Therefore,
the term to be used here is reliability.

Reliability and validity studies were carried out
to evaluate the WAIS-III psychometric properties in
Brazil (Nascimento, 2000). Results in general indicated
that the WAIS-III is appropriate for use with adoles-
cents older than 16 years and adults.

The reliability of the Brazilian version of WAIS-III
was studied in the form of a subsample, according to
Nascimento (2004). Results showed that the adapted
WAIS-III had good reliability. The coefficients for the
vocabulary, information and comprehension subtests
were very high (above 0.90) and for similarities, arith-
metic, picture completion, digit-symbol coding, block
design, matrix reasoning and symbol search were also
very good (above 0.80). In the other subtests, reliabil-
ity coefficients were above 0.70, which is reasonable.
The object assembly subtest had the lowest coefficient
(0.65). 1Q scores and factor indices were above 0.90,
which is considered excellent (Nascimento, 2004).

Mean results of the test-retest conducted by Nasci-
mento (2004) revealed that the results of the second
application were higher than those in the first. Mean
1Q differences were 1.03 for verbal 1Q, 5.33 for perfor-
mance 1Q, and 3.03 for full scale IQ. The analysis of
factor scales revealed that the perceptual organization
index had the greatest increase at a mean 4.98 weighted
points. The index with the lowest difference was the
one for working memory, with a mean increase of 0.69.
According to Nascimento (2004), the differences in
results between the two applications may result from
practice effects. Moreover, the author calls attention to
the fact that differences are usually found in studies
about reliability.

The reliability of the American version of WAIS-III
was evaluated using test-retest at an interval of 2 to 12
weeks. Mean interval was 34.6 days. The WAIS-III
sample comprised 349 participants aged 16 to 89 years.
Of all the participants, 50.3% were women. Schooling
ranged from 8 to over 16 years of formal education
(Wechsler, 2004).

In the analysis of the American WAIS-III subtests,
Wechsler (2004) reports that mean temporal reliability
coefficients for most subtests of the full sample, except
picture arrangement, search symbols and object assem-
bly, ranged from 0.82 to 0.93. For the vocabulary, digit
span, information and matrix reasoning, coefficients
were very high (0.90). The arithmetic, comprehension,
letter-number sequencing, picture completion, digit-
symbol coding and block design coefficients ranged
from 0.82 to 0.88. The symbol search subtest had a test-
retest coefficient of 0.77. The picture arrangement and
object assembly coefficients were lower (0.74 and 0.70),
but equal to or higher than the reliability coefficients
found for the American WAIS-R (Wechsler, 2004). In
the analysis of reliability coefficients for the WAIS-III
1Q scores and factor scales, Wechsler (2004) found that
they ranged from 0.88 to 0.97. In general, WAIS-III
coefficients are higher than the WAIS-R results.

Data about reliability for the American WAIS-III
suggest that it is appropriate for all the age groups
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already evaluated. Mean reliability coefficients for
vocabulary and information are excellent (about
0.90); reliability of similarities, arithmetic, digit span,
comprehension, digit-symbol coding and block design
is very good (around 0.80); reliability for the other
subtests is good (close to 0.70). As the data reported
by Wechsler (2004) confirmed, mean retest scores are
higher than initial test scores. According to Wechsler,
these differences, which result primarily from practice
effects (Wechsler, 2004), are found in the final scores
of verbal 1Q, performance IQ and full scale 1Q. Dif-
ferences ranged from 2.0 to 9.2 weighted points. All
the correlations were corrected for the variability of
the standardization sample, as recommended by Allen
and Yen (1979) and Magnusson (1967).

According to Wechsler (2004), WAIS-III has a
greater psychometric strength than WAIS-R. Several
studies using WAIS-R showed that the test has good
reliability both for normal individuals and clinical
populations (Atkinson et al., 1990; Parker, Hanson, &
Hunsley, 1988). In contrast, a recent study conducted
by Matarazzo and Herman (2008) found significant
changes in the verbal IQ and performance 1Q results
using WAIS-R in the context of retesting the same
individuals. The authors recommend that this should
be taken into consideration when interpreting results
in a clinical context.

Lemay, Bedard, Rouleau and Tremblay (2004) con-
ducted a test-retest study using WAIS-III in Canada
and found good reliability, particularly for the subtests
whose scores were associated with processing speed.
Iverson (2001) confirmed it and pointed out that WAIS-
[T has excellent reliability. According to the author, this
may be useful in clinical contexts to find out exactly
which cognitive functions have been affected.

One exclusion criterion used by Wechsler (2004) for
the participants in the standardization sample was psy-
chopharmacological treatment with antidepressants,
anti-anxiety medications, or antipsychotic drugs. Ac-
cording to Wechsler (2004) such exclusion was justified
by the fact that these medications may impair an indi-
vidual’s cognition, which would affect reliability in a
standardization study. Several other clinical conditions
were adopted as exclusion criteria; for example: exag-
gerated consumption of alcoholic beverages, epilepsy,
and bipolar mood disorder. Although Wechsler (2004)
did not mention major depressive disorder, studies us-
ing WAIS-III in specific clinical groups with different
disease found that WAIS-III can be used satisfactorily
in clinical populations (Curtis, Greve, & Bianchini,
2009; Ryan, Tree, Morris, & Gontkovsky, 2006).

Lezak (2004) called attention to the fact that reliabil-
ity might only be ensured when dealing with normal
healthy individuals. When individuals in specific clini-
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cal groups are examined, attention to the test reliability
is even more important. For healthy individuals, retest
results are expected to be similar, which is not necessar-
ily the rule when testing clinical groups. Several “good”
tests that meet statistical criteria for reliability may lack
clinical measurement validity for a certain disease.

Reliability of test-retest results for individuals with
neuropsychiatric diseases may be practically absent
(Lezak, 2004) because of the particular progression of
acertain disease or even the effects of treatment. Lezak
(2004) also points out that the best test for the clinical
evaluation of neuropsychiatric patients is the one that
is more sensitive to fluctuations in patient performance.

In this study, the pathology under study is depression.
This neuropsychiatric disease and its expected effects
on cognition should be better known to determine the
level of reliability that may be expected.

Major Depressive Disorder: Concept and Asso-
ciated Cognitive Aspects

Depression is the psychopathology with the greatest
incidence in the statistics of mental diseases according
to the World Health Organization (WHO) (http:/www.
who.int, 2009). Moreover, according to the WHO, in
2020 it will be one of the diseases with the greatest
global impact on quality of life, second only to car-
diovascular diseases. The Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV-TR, American
Psychiatry Association, 2002) uses the 296.2x codes
for depressive disorders.

According to the WHO (2009), depression is a fre-
quent mental disease that is usually characterized by
sadness, loss of interest and motivation for activities
and lack of energy for daily tasks. It is estimated that
5-10% of the population in all age groups has detectable
depression that requires treatment. The risk of having
depression along life is 10-20% among women and a
little less among men (http:/www.who.int, 2009).

Depression is a rapidly growing disease (Branco
et al., 2009). In addition, it is cause of functional and
behavioral disability because it affects life motiva-
tional aspects, shakes personality and impairs cognition
(Zorzetto Filho, 2009).

Studies in the literature show that cognitive changes
are usually found in patients with depression (Chepe-
nik, Cornew, & Farah, 2007). They are primarily
changes in processing and organization of perceptual
contents, working memory, attention, executive func-
tions, cognitive control and inhibitory processes, and
cognitive processing speed (Harvey et al., 2004; Marvel
& Paradiso, 2004; Rogers et al., 2004; Steele & Lawrie,
2004). The DSM-1V-RT (2002) includes, among other
symptoms of depression, psychomotor retardation,
attention deficits and impaired concentration. The
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International Classification of Diseases version 10
(ICD-10, WHO, 1995) also lists reduced attention and
concentration.

Stefanis and Stefanis (1999) found that the most
frequent cognitive changes in depression are attention
and concentration deficits and memory and learning
impairments. Moreover, Del Porto (1999) points out
that processing speed and reasoning processes are
slower in these patients.

Studies have found associations between more severe
depressive conditions and impairments in the perfor-
mance of neuropsychological tests (Robbins, Joyce,
& Sahakian, 1992; Zorzetto Filho, 2009). However,
Miller (1975) expanded this concept and quoted studies
that found an association between moderate depres-
sions and significant impairment in several cognitive,
motor, perceptual and communicative tasks. Deficits
were also found in full scale intelligence scores, visuo-
spatial abilities, memory, learning, abstract reasoning,
language and processing speed. Their conclusion was
that, in all types of depression, there is some cognitive
impairment.

Several studies found that depression has a broad and
consistent influence on cognitive aspects. This raises
the possibility that cognition as a whole is affected due
to the onset of depression. Findings that a cognitive
improvement takes place before improvement of the
depressive mood during treatment support this pos-
sibility (Dunkin et al., 2000). In clinical populations
with moderate to severe depression, significant cogni-
tive deficits are estimated to be high and to affect at
least 21% of the patients (Gualtieri & Morgan, 2008).

Moreover, findings of neuropsychological changes in
cognition among patients with depression are corrobo-
rated by neuroimaging studies (Davidson, Pizzagalli,
Nitschke, & Putnam, 2002; Marvel & Paradiso, 2004).
Apparently, there are variable changes in the functional
neuroanatomy of patients with depression (Murphy,
Nimmo-Smith, & Lawrence, 2003). Such findings have
been confirmed in several neuroimaging studies that
found changes in brain functioning among patients with
depression (Rogers et al., 2004; Steele & Lawrie, 2004).

The search for the most indicated type of treatment
for depression is still the focus of several studies
(Greenberg & Goldman, 2009; Tomba & Fava, 2009).
Among the options are psychotherapy, pharmaco-
therapy (Ingram, 2009; Kaplan & Sadock, 2008;
Greenberg & Goldman, 2009; Tomba & Fava, 2009)
and combinations of both (Greenberg & Goldman,
2009; Tomba & Fava, 2009).

Some authors still investigate what types of de-
pression may be treated with drugs in combination
with psychotherapy (Greenberg & Goldman, 2009,
De Jonghe et al., 2004). Combined treatments using

psychotherapy and drugs have been prescribed particu-
larly in cases of severe depression with risk of death
or refractory to monotherapy (Tomba & Fava, 2009).
The cognitive changes caused by depressive disor-
ders demand the use of adequate instruments for evalu-
ations. Therefore, this study evaluated the reliability of
WAIS-III in a sample of patients with depression and
compared results with those obtained in the standard-
ization samples of the Brazilian and American versions.

Method

Participants

The group of participants comprised 83 adults with
a diagnosis of moderate major depressive disorder.
Participant age ranged from 26 to 34 years (M=29.86;
SD=2.47), and 64.2% were women. Most had a college
education (54.2%) and were single (55.4%).

Instruments

The instruments used in this study estimated the level
of depression and evaluated the broad neuropsychologi-
cal functioning of patients with depression.

Questionnaire about sociodemographic data. The
authors developed a questionnaire to explore informa-
tion that might provide a better sample description and
that included age, educational level and marital status.

Wechsler Adult Intelligence Scale, 3rd edition
(WAIS-III). WAIS-III is an instrument to measure
intellectual and cognitive functioning broadly and
globally (Nascimento, 2004). It is made up of 14 sub-
tests, in which vocabulary, similarity, arithmetic, digit
span, information, comprehension and letter-number
sequencing belong to the verbal IQ scale, and picture
completion, digit-symbol coding, block design, matrix
reasoning, picture arrangement, symbol search and ob-
jectassembly are part of the performance IQ scale. The
full scale IQ score is obtained by adding the verbal and
performance IQ scores. In addition to these measures,
it is also possible to calculate indices for verbal com-
prehension, perceptual organization, working memory
and processing speed. WAIS was first published in 1955
as a revision of the Wechsler-Bellevue test (1939) and
the adaptation for Brazilian populations was conducted
by Nascimento (2004). In her national study, subtest
internal consistency was calculated according to age
groups. Mean values ranged from 0.82 to 0.92, except
for object assembly, which had a mean value of 0.66.

Beck Depression Inventory. Beck Depression In-
ventory (BDI) assesses the presence and intensity of
depression symptoms. It is a self-report inventory with
21 items; scores from 0 to 11 indicate minimal symp-
toms of depression; from 12 to 19, mild depression;
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from 20 to 35, moderate depression; and from 36 to 63,
severe depression. This instrument was developed by
Beck, Ward, Mendelson, Mock and Erbaugh (1961) and
validated for use in Brazil by Cunha (2001).

Data collection and ethical concerns

This study started in a mental health outpatient
service in Porto Alegre/BR. Screening for selection
and participant identification were conducted together
with the team of local specialized psychologists and
took into consideration the list of patients that sought
assistance, had clear signs of depression and moderate
depression according to the BDI score.

After participants were identified, one of the authors
contacted them for a personal introduction and to
find out whether they would accept to participate in a
study whose purpose was to evaluate and understand
some cognitive aspects that might be implicated in the
treatment that they had sought. Further information
was provided about the objectives of the study, and an
informed consent term was prepared to explain ethi-
cal concerns and the confidentiality of testing results.
After the consent term was signed by the patient, data
collection started. No material used in tests had any
direct patient identification, and all forms received
identification codes. All the ethical aspects have been

followed, and the study was approved by the Ethics in
Research Committee of the institution where it was
conducted.

Data analysis procedures

Descriptive analyses used frequencies, means and
standard deviations. The Pearson correlation coef-
ficient was used to evaluate WAIS-III reliability. Data
were analyzed using the Statistical Package for the
Social Sciences 17.0 (SPSS). In addition, reliability
coefficients for the clinical sample and the coefficients
for the American and Brazilian versions were tested to
evaluate significant differences between them. For that
purpose, the Fisher z test was used (Bruning & Kintz,
1968). This procedure is valid and appropriate for
comparisons between correlation coefficients between
independent samples (Shavelson, 1996).

Results and Discussion

Table 1 shows descriptive statistical results, which
consist of means, standard deviation, subtest score
ranges, WAIS-III factor indices and IQ scores for the
two evaluation time points for the clinical sample of
patients with depression.

Table 1
WAIS-III descriptive data: mean, standard deviation and score range for clinical sample at two time points
Test Retest

M(SD). Min Max M(SD). Min. Max
Subtest
Vocabulary: 12.82(3.45) 4 19 13.05(3.24) 5 19
Similarity 13.34(3.23) 5 19 13.48(2.97) 6 19
Arithmetic 11.81(3.36) 5 19 12.43(2.75) 8 19
Digit span 9.80(2.39) 5 14 10.57(1.96) 6 15
Information 11.67(3.09) 6 19 11.92(2.85) 7 19
Comprehension 12.63(3.59) 5 19 13.02(3.16) 6 19
Letter-number sequencing 9.64(2.33) 5 15 10.61(1.87) 7 15
Picture completion 12.06(2.54) 5 19 12.53(2.06) 7 19
Digit-symbol coding 10.16(2.27) 3 15 10.88(1067) 5 14
Block design 12.59(2.83) 6 19 12.87(2.45) 8 18
Matrix reasoning 11.11(2.06) 6 15 11.55(1.55) 8 16
Picture arrangement 10.94(2.72) 6 18 11.25(2.30) 7 18
Symbol search 11.14(2.39) 5 17 11.37(1.97) 6 15
Object assembly 11.02(2.70) 5 17 11.16(2.50) 6 16
10
Verbal 1Q 111.77(14.93) 78 143 114.05(12.88) 87 143
Performance 1Q 108.28(10.41) 84 128 110.94(8.11) 93 128
Full scale IQ 110.69(12.02) 84 136 113.19(9.89) 92 135
Factor scale
Verbal comprehension 113.99(15.65) 78 145 115.17(14.16) 86 145
Perceptual organization 110.92(10.88) 83 132 113. 18(8.90) 92 134
Working memory 102.36(12.21) 78 128 106.78(8.82) 87 126
Processing speed 103.46(10.42) 71 127 105.88(7.64) 82 121

R. Interam. Psicol. 45(3), 2011

N
N
w

SOTNJILEY |



N
N
o

ARTICULOS |

ANDRE GOETTEMS BASTOS, BRUNA MONEGO GOMES, DENISE RUSCHEL BANDEIRA
& CLARISSA MARCELI TRENTINI

Mean score of subtests in the first test was 11.4
weighted points, whereas for the second it was 11.9
points. The weighted mean factor scale index in the first
test was 107.7 points, and in the second, 110.3 points.
1Q results had a mean weighted score of 110.2 points
in the first test. In the second test, mean IQ was 112.7
weighted points.

Table 2 describes the reliability coefficients (r) of
the clinical sample and of the Brazilian and American
standardizations. The reliability coefficients of the
clinical sample ranged from 0.72 (digit span) to 0.99
(information, verbal 1Q, full scale IQ, and verbal com-

Table 2

prehension factor). Reliability coefficient median was
0.96. Fifteen coefficients were significantly different
from the coefficients in at least on of the standard-
ization samples. Vocabulary, similarity, arithmetic,
information, comprehension, matrix reasoning, picture
arrangement, object assembly, full scale IQ and verbal
comprehension factor were different from both stan-
dardization samples. Digit span, symbol search, verbal
IQ and processing speed factor were significantly dif-
ferent from the results of the American standardiza-
tion sample, whereas block design differed from the
Brazilian standardization sample.

WAIS-III reliability coefficients in clinical sample, Brazilian standardization sample and American

standardization sample.

Reliability coefficients (r)

This study Brazilian American
(n=83) standardization (n=43) standardization (n=80)

Subtest
Vocabulary: 0.98%* 0.93 0.92
Similarity 0.97* 0.89 0.86
Arithmetic 0.96* 0.85 0.89
Digit span 0.72*%(USA) 0.66 0.92
Information 0.99% 0.95 0.91
Comprehension 0.97* 0.90 0.82
Letter-number sequencing 0.73 0.73 0.77
Picture completion 0.92 0.80 0.86
Digit-symbol coding 0.88 0.85 0.81
Block design 0.96*(BR) 0.87 0.90
Matrix reasoning 0.78* 0.81 0.91
Picture arrangement 0.97* 0.76 0.79
Symbol search 0.95%(USA) 0.89 0.74
Object assembly 0.98%* 0.65 0.71
10
Verbal 1Q 0.99*%(USA) 0.97 0.97
Performance 1Q 0.95 0.94 0.95
Full scale IQ 0.99% 0.97 0.98
Factor scale
Verbal comprehension 0.99%* 0.96 0.96
Perceptual organization 0.93 0.93 0.95
Working memory 0.91 0.88 0.93
Processing speed 0.95%(USA) 0.93 0.87

Note: * significant difference between this study and the other two standardization samples (p<0.001, z>3.09)
according to Fisher z test for comparisons of correlation coefficients for independent samples. Significant differ-
ences found for only one of the standardization samples are indicated by “BR” (when different from Brazilian
sample) and “USA” (when different from the American sample).

In general, results showed that WAIS III has ad-
equate reliability when administered to individuals
with depression. Nine of the 14 subtests had a high
reliability coefficient, considering that the minimum
value acceptable is 0.80 (Sattler, 1992; Urbina, 2007).

In addition, there was an excellent reliability between
factor scales and IQ score in the clinical sample, as
all coefficients were >0.91. Reliability in most of the
subtests seems to be strong enough to justify clinical
decisions about the individual examined, probably
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suggesting evidence of clinical validity for use of this
instrument for individuals with depression, This may
be accepted considering the principle that the concepts
of reliability and validity are intrinsically associated,
and that reliability is an indispensable condition for
evidence of validity (Urbina, 2007).

The most accurate coefficients were full scale 1Q,
verbal IQ, verbal comprehension scale and information
scale, both in the clinical sample (all 0.99) and in the
Brazilian standardization sample (0.97, 0.97, 0.96 and
0.95). The same was seen in the American sample for
full scale IQ (0.98) and verbal comprehension scale
(0.96). Moreover, verbal 1Q (0.97) and information
(0.91) also had high coefficients in this sample. Zhu,
Tulsky, Price and Chen (2001) pointed out that, in
general, the reliability coefficients associated with the
WAIS-III verbal scale are higher than those in the per-
formance scale. Similarly, Urbina (2007) found that the
constructs that measure verbal ability are more stable
in any adult than the capacity of attention and memory,
for example. This was actually found in our study. Ap-
parently, the results of tests that evaluate attention and
working memory are more susceptible to the influence
of transient conditions or emotional states.

According to Iverson (2001), the WAIS-III test-retest
correlations are considerably higher in normal popula-
tions. Our results did not confirm it. The correlations for
the clinical sample were higher in 15 of the 21 (71.4%)
comparisons with the other samples. The lowest cor-
relations (<.80) were found in digit span (0.72), letter-
number sequencing (0.73) and matrix reasoning (0.78),
which means that those were the scores that varied the
most from the first to the second test. In the case of a
sample of patients with depression who are receiving
treatment, this variation seems plausible because the
subtests evaluate specific neuropsychological func-
tions. In this case, they are working memory, atten-
tion, concentration and abstract reasoning (Banhato
& Nascimento, 2007). They are exactly some of the
functions that studies in the literature often describe
as being impaired in patients with depression (Teng,
Nakata, Rocca, & Yano, 2009). The lower coefficients
and greater score variation, therefore, may be explained
by a cognitive improvement of these patients, maybe
due to the treatment received. Cognitive improve-
ment due to specific treatments of adult patients with
depression evaluated using the WAIS-III has already
been suggested by other studies (Bastos & Trentini,
2009; 2010).

Reliability coefficients seem to vary in different
clinical groups. However, this variation is usually as-
sociated with and is directly proportional to the symp-
toms expected for that specific clinical situation (Zhu,
Tulsky, Price, & Chen, 2001; Zhu, Tulsky, & Rolfhus,
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1999). This means that the difficulties associated with
a certain clinical group will definitely affect score con-
sistency. Therefore, traditional reliability coefficients
will automatically increase or decrease, as if they were
part or reflex of the disease that affects the individual.
As an example, when they entered the study, the pa-
tients with depression had low mean values for digit
span (9.80) and letter-number sequencing (9.64), two
subtests that evaluate working memory, attention and
concentration. The scores for these functions are usu-
ally lower in individuals with depressions (McDermott
& Ebmeier, 2009). Also, because of the improvement
probably resulting from the treatment received, these
functions recovered and mean scores of the two subtests
increased substantially (digit span=10.57; LNS=10.61),
which lowered the reliability coefficient. The third
subtest with a reliability coefficient below 0.80 was
matrix reasoning (0.78), which also evaluates cogni-
tive functions that are usually impaired by depression,
such as cognitive flexibility, logical thinking, problem
solving and decision making (Ganguli, Snitz, Bilt, &
Chang, 2009). Therefore, the interpretation of mean
score variation may also indicate that individuals with
depression may have scores that lead to changes in reli-
ability in specific cognitive areas, which seems to be
an effect of depression itself, of the treatment against
depression, or of both.

Several subtests had significantly different results
for the clinical sample when compared with the
standardization samples (p<0,001). Several reasons
may explain such variation, such as the educational
level of individuals in the three samples, the test-retest
time interval, the men-to-women ratio, and even the
specific characteristics of depression or the treatment
that individuals in the clinical sample were receiving.
However, statistical significance does not always reflect
clinical importance.

Tulsky et al. (2003) drew attention to the fact that
there are important differences between statistical and
clinical significance. In other words, the difference be-
tween test and retest scores for the same individual may
be statistically but not clinically significant, because
the difference in scores may be found in the clinical
population.

According to Kelley (2009), although statistical
significance reveals data reliability, it does not say
anything about the probability of study replication,
effect size, and clinical importance of findings. This
question has already been discussed by other authors
(Cohen, 1990; 1994; Rosnow & Rosenthal, 1989). The
differences found in this study suggest that there is a
very small probability that these differences were the
result of chance (p<0.001).
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A better understanding of the logics that underlies the
null hypothesis in statistical calculations is crucial to
avoid misinterpretations of calculations and importance
for clinical practice (Kelley, 2009). This problem may
occur when too much attention is given to the statistical
significance of data and little importance is assigned
to the effect size and clinical significance. However, it
is very difficult to define clinical significance (Cohen,
1990).

Clinical significance depends necessarily on the
frequency (number of times) that the entity appearsina
certain population (Tulsky et al., 2003). In addition, the
comparison of scores for a clinical sample with scores
of a standardization sample only reveals how typical the
score is, that is, the greater the discrepancy, the rarer is
the score, and higher is the likelihood that it lies outside
the normal curve. Tulsky et al. (2003) called attention
to the fact that a certain score pattern becomes relevant
if it is rare among the normal population but frequent
in the clinical sample. Therefore, score patterns may
be useful to distinguish an individual from the clinical
group or from a normal group.

According to Groth-Marnat (2003), clinical decisions
about WAIS-III variability should be made cautiously.
The interpretation of each subtest demands a theo-
retical basis, observation of each individual, and the
integration of the specificities of each case. As a rule,
inferences will gain support in direct proportion to the
number of subtest scores used to draw such inferences.
Several steps should be taken to interpret score varia-
tion in a clinical population, such as the determination
of the significance of this change, the development of
hypotheses about the meaning of these fluctuations,
and the integration of these hypotheses into relevant
additional information about the individual being ex-
amined. According to Groth-Marnat (2003), relevant
data are age, educational level, ethnic group, sex, and
the existence or not of brain damage, including type
and site of lesion.

The source of variation seems to be fundamental to
justify the need for a neuropsychological evaluation
of patients with depression. If the cognitive functions
with the greatest impairment are known, it is possible
to seek more efficient and better indicated treatments.
Moreover, the cognitive profile of an individual, as
defined by WAIS-III, may be a neuropsychological
marker that may enable the establishment of a differ-
ential diagnosis.

Final Considerations
Changes in neuropsychological tests should be

interpreted carefully, and the specific characteristics
of the population under study should be taken into

consideration. Data in this study may be valuable for
psychologists, neuropsychologists, neurologists and
psychiatrists that treat or evaluate patients with de-
pression, as well as for those who work with individu-
als with several neuropsychiatric and psychological
disorders that are usually associated with cognitive
impairments.

Moreover, further studies about WAIS reliability
should be conducted with other clinical groups. Test-
retest studies should include a large variety of clinical
samples to evaluate the impact of random variability of
answers, of different time intervals, and of educational,
medical and psychological changes in the individuals
under study.

The ability to make diagnostic predictions about
score probabilities in retests should not be overesti-
mated, not even in clinical samples that have a good
level of reliability, as it does not replace good clinical
judgment. The usefulness of statistical data is to provide
quantitative evidence so that the clinician may consider
them during the process of making decisions about a
patient. Therefore, we should attempt to define how
clinically significant our findings are, that is, how the
changes in test-retest scores reflect actual changes in
individuals.
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