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Normative data; Introduction: The semantic verbal fluency test (SVF) is sensitive to detecting cognitive decline.
Neuropsychological It is fast and easy to use in any cultural context; therefore, it is included in most of the
assessment; neuropsychological assessment protocols.

Verbal fluency Objective: To estimate normative values for the SVF test (animals), in an elderly population

aged 65 years and over.

Materials and methods: 1233 subjects who were healthy, cognitively preserved, residents of
two areas (rural and urban) of Mexico were assessed. A neurological and neuropsychological
exploration battery was applied, including SVF.

Results: The age average was 73 +6 and schooling was 4.0+ 3.9 years, with 59% women. The
average of the words generated in the SVF test was 14+5, and a correlation of 0.16 of these
scores with age, education, and gender was found (P <.001); this allowed the estimation of the
percentiles in accordance with these variables.

Conclusions: The most important contribution provided by this study was that the data analysis
enabled normative values to be obtained for an elderly Mexican population aged 65 years and
over. It was also confirmed, as other neuropsychological assessment studies have done that the
SVF test is influenced by socio-demographic variables, such as age and education, aspects to
be considered at the time of obtaining normative values. Finally, it was noted that the average
scores obtained were lower than other published reference values, due to the low educational
level of our sample.
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PALABRAS CLAVE
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Fluidez verbal

Fluidez verbal-semantica en adultos mayores mexicanos: valores normativos

Resumen

Introduccion: La prueba de fluidez verbal semantica (FVS) es sensible para detectar dete-
rioro cognoscitivo, es rapida y facil de utilizar en cualquier contexto cultural, por ello se
incluye en la mayoria de los protocolos de evaluacion neuropsicologica. El objetivo fue esti-
mar valores normativos de la prueba FVS (animales), en una poblacion de adultos mayores de
65 anos.

Material y método: Se evalud a 1233 sujetos sanos, cognitivamente conservados, residentes
de 2 areas (rural y urbana) de México. Se aplico una bateria de exploracion neurologica y
neuropsicoldgica, incluyendo la FVS.

Resultados: E| promedio de edad de la muestra fue de 73 +6 y escolaridad de 4,0+ 3,9 aios,
el 59% fueron mujeres. El promedio de palabras generadas en la prueba FVS fue de 14+5y
se encontro una correlacion de 0,16 de estas puntuaciones con la edad, escolaridad y género
(p<0,001), permitiendo con ello el calculo de los percentiles de acuerdo con estas variables.
Conclusiones: El aporte mas importante de este estudio es que el analisis de los datos per-
mitiod obtener valores normativos para una poblacion mexicana de adultos mayores de 65 afos.
Ademas, confirmamos, al igual que otros estudios de evaluacion neuropsicologica, que la prueba
FVS esta influida por variables sociodemograficas, como edad y escolaridad, aspectos que en
el momento de construir el baremo se deben tomar en cuenta. Por Gltimo, destacamos que
debido al bajo nivel educativo de nuestra poblacion de estudio, la media de las puntuaciones
obtenidas para FVS resulto inferior a otros valores normativos publicados.

© 2013 Sociedad Espanola de Neurologia. Publicado por Elsevier Espaia, S.L.U. Todos los dere-

chos reservados.

Introduction

Verbal fluency, whether normal or pathological, is one of
the most widely studied aspects of language. It has been
examined with a variety of approaches from the perspec-
tive of the neurosciences, particularly neuropsychology, and
this measure is frequently included on assessment pro-
tocols for cognitive deficits caused by multiple cerebral
disorders.

Semantic verbal fluency (SVF), defined as the ability to
utter words that match a predefined category, is considered
a cognitively complex task. Scientists know that it requires
intervention not only by linguistic processes, but also by
memory processes (working memory, semantic memory) and
executive processes (initiation, sustained attention, search
strategy, and cognitive flexibility)."

The SVF test may be presented using different cate-
gories, including animals, fruits, colours, tools, etc., but
the literature informs us that the animal naming task is the
most common variant.??> This test may be applied easily and
quickly, and it may also be performed in both clinical and
research settings, with subjects who cannot be assessed by
other means (illiterate individuals and those with visual or
other sensory impairments). It can also be carried out in
rural or urban areas and in any type of cultural setting.*

Another advantage of this test is that it has been
shown to be sensitive for detecting brain damage.> Although
decreasing verbal fluency has been observed throughout the
normal ageing process, it has also been reported that early
losses in this function may occur in processes, especially
dementia disorders, which give rise to cognitive decline.®’

On the other hand, several published studies have
reported that SVF results may be affected by sociodemo-
graphic variables, including sex, years of education, age,
and profession.® "0 This impact may vary between one study

and another, and for this reason, using this test for diagnos-
tic or research purposes requires gathering normative data
in the setting in which the test will be used. The purpose
of this study is to estimate normative values in a popu-
lation of healthy and cognitively well-preserved subjects
aged 65 years and older from 2 areas (rural and urban) in
Mexico.

Materials and methods

This study developed from the multi-centre epidemiology
project Dementia Care in Mexico, undertaken by the 10/66
Dementia Research Group. The protocols followed by the
10/66 Dementia Research Group, its study methodology, and
data obtained from all participating countries have already
been published."" This study was approved by the ethics
committee at the Manuel Velasco Suarez National Institute
of Neurology and Neurosurgery in Mexico; all participants
signed an informed consent form.

We evaluated 1003 subjects from an urban area of Mex-
ico (Mexico City) along with 1000 subjects from a rural
area (Morelos). The process of selecting the urban area
required identifying middle- to low-income zones (classi-
fied by INEGI,"? the Mexican National Institute of Statistics
and Geography) with an urban profile in terms of education,
employment, income, residential amenities, and access to
health services. Criteria for the rural area were low popula-
tion density and presence of traditional agrarian activities.
In this case, we included only those subjects who had lived
most of their lives in that area or in similar conditions. We
completed a door-to-door census to identify subjects eligi-
ble to participate in the study (aged 65 and older).

To estimate normative values for the verbal fluency test,
we selected 1233 subjects from the sample total: 631 from
the urban area (51.2%) and 602 from the rural area (48.8%).
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Table 1 Demographic data by area of residence
Urban, n (%) Rural, n (%) Total N (100%) Sig. P-value
Age range (years)
65-69 183 49.5 187 50.5 370 .425
70-74 197 54.9 162 45.1 359
75-79 129 50.0 129 50.0 258
80+ 122 49.6 124 50.4 246
Education (years)?
0 118 39.7 179 60.3 297 .001
1-5 208 39.5 319 60.5 527
6-8 153 66.5 77 33.5 230
9 or more 152 84.9 27 15.1 179
Sex?
Women 407 55.4 328 44.6 735 .001
Men 224 45.0 274 55.0 498
Total 631 51.2 602 48.8 1233

N: number of participants.

a Difference between groups is statistically significant (P<.01, chi-square test).

The remaining 767 were excluded because they met diag-
nostic criteria for dementia or had a history of depressive
symptoms. To identify subjects with depressive symptoms,
we used the Neuropsychiatric Inventory (NPI)," concretely
the brief version (NPI-Q)' which has been validated in
Spanish."® Dementia was diagnosed using the detection algo-
rithm designed by the 10/66 Dementia Research Group
and previously validated.’® The algorithm combines the
results from various scales included in the patient interview:
the Geriatric Mental Status Interview,' cognitive evalua-
tion, sociodemographic questionnaire, and interview with
an informant/caregiver.

Three tasks were used to evaluate cognitive state:
Spanish-language versions of the Community Screening
Instrument for Dementia (CSI-D)'® and the modified word
learning and SVF tasks from the Consortium to Establish a
Registry for Alzheimer’s Disease.’” The SVF test was con-
ducted using the following instructions: ‘I would like you to
list words belonging to the ‘animals’ category. Please think
of any kind of flying or swimming animals, woodland crea-
tures, and animals of all types. Now name as many animals
as you can. You have one minute to do so.’ All animals named
within the one-minute time limit were counted to generate
the final score.

Data were analysed using statistics software SPSS 15.0 to
obtain central tendency and dispersion measures given as
mean (SD) and percentile rank. The chi-square test was used
to compare sociodemographic variables (age, sex, years
of education) using the area of residence as a reference.
We used multiple regression analysis to obtain correlations
between demographic data and scores on the SVF test, and
the Pearson correlation coefficient for correlations between
CSI-D and the SVF.

Results

We present results from 1233 cognitively intact elderly
adults with a mean age of 73.7 (6.4) years and 4.0 (3.9)
years of education, from 2 areas of residence: rural (631)

and urban (602). Mean score on the SVF test for the total
sample was 14.8 (5.0) words listed in a minute.

For descriptive purposes, age and years of education
were stratified into four groups: for age, 65 to 69; 70 to
74; 75 to 79; and 80 or more; for years of education, no
school or 0 years, 1 to 5 years, 6 to 8 years, and 9 years
or more. Table 1 shows the frequencies for these variables.
No significant differences for age were observed between
urban and rural residence, but differences for sex and years
of education were significant (P<.01).

The dependent variable in the linear regression model
was the score on the SVF test; the independent variables
were demographic data (age, years of education, sex, and
area of residence). Each variable was entered to observe
its interactions in order to obtain the best model. We also
tested for collinearity: according to tolerance values and
variance inflation factors, as well as the Durbin-Watson sta-
tistical value (approaching 2.0), residuals can be assumed
to be independent.

The model yielded a coefficient of R?=0.16, which
accounts for 16% of the total variance, with a significance
level of P<.001 (Table 2).

Table 3 displays percentile scores for the SVF test by
age and years of education. We observe that scores on the
SVF test are higher in groups with more years of education
(more than 9 years) and in younger subjects (aged 65-69).
As a result, normative results were stratified for these two
variables and calculated from percentile ranks. Similarly,
considering the low educational level in our sample, we
provide the very lowest percentile scores, at 1, 5, and 10,
in addition to the most commonly reported percentiles of
25, 50, 75, and 90. Lastly, a Pearson correlation analysis of
the SVF scores and total scores on the CSI-D test found a
correlation of 0.498 (P<.01).

Discussion

Several published studies have used the SVF test and
described it as a useful neuropsychological tool for both
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Table 2 Linear regression analysis: demographic variables o o <
and score on the SVF test o L ® W NMO o = ‘,: ©°
Verbal fluency Non-standardised coefficient P-value
iy n
B Standard error . % 3 b TN C-Yo - § S;
Sex 2 ‘:
Male 0.70 .27 .09 g,, % 5
9] —
Rural area —0.94 28 .01 2121 onwombw ; =
Age group
65-69 Reference o
70-74 -0.73 .34 .034 m~ o~ O o o : ':r
75-79 —1.44 .38 .000 o < s e
80+ —2.02 .38 .000
Years of education ~ 0 1N
0 Reference Qe Mol ReY
1-5 0.90 .33 .007
6-8 1.90 4 .000 n N < ~
9 or more 5.08 .46 .000 > § og I N©wO - Yo fi: <
Constant 13,802 .53 .000 [
25 ¢ -o
> g
clinical and research settings since it provides a simple B L2 TRosSSEges
means of evaluating patients of all ages, especially the
elderly. =
~ N M
In this study, we analysed the number of words in a single I OTYNONIW,O®A T
semantic category that elderly adults were able to list. The ° = AR
sample contained 1233 individuals of both sexes, distributed
in four age groups, and residing in either a rural or an n 10—
urban area of Mexico. According to Manubens et al. (2005),%° R = CCoIERAR&LZY
this sample is large enough to allow us to determine nor-
mative values for a test and extrapolate results to other = ™
populations with similar sociodemographic and cultural < 5 w @O N D o ﬁ
features. |2 © T T T A
Normative data for this test have already been collected =5 S
from adult Spanish speakers in countries such as Spain?'~2* S|2% ] -
and Argentina,?® and also from children,?® and two previous T 2o T : =
normalisation studies have been carried out in Mexico.>?’ G = R AR
However, the methodology differs from our own in all of the g
above cases. For example, the study by Lozano-Gutiérrez g © © ~
and Ostrosky-Solis?’ features a smaller sample size for the = = o S A= ORCCRGI Y
same age group (575). The study by Mokri et al.,* presenting $
normative data for the Isaacs Set Test, uses a 30-second & -
version of the SVF test and its results are therefore not oy o]l e moomoea
comparable to our own. For the above reasons, we pro- e rE T T T T aae
posed framing our analysis to contemplate how our study w
population’s cognitive function might be influenced by such = v o ~
sociodemographic variables as age, years of education, sex, ;‘é 3 § f,’ ! NO=ZINQQe Y
and area of residence. 5|8 ¢
We determined a mean score on the SVF for the sample Sle 2 ©
total of 14.8 (5.0), which was lower than scores published S g g S} o <
in earlier normative data.*?¢223% This result may be due g i 2o TReNmeoaxa ST
to two factors. First of all, the age limit for normative data 9
presented by other authors was 95 years, whereas the oldest %‘ -
individual in our study was 104 years old. Secondly, the edu- 5 ° o~ % — Mmoo 3 .
cational level in our population is low (4.0 years of education (=5 = & Eadii o I
on average) compared to that in other studies.??> As shown o E
by the literature, educational level is one of the most impor- K T _n2ORRR _a
tant factors affecting performance on tests of this type. @ 3‘_) 55 (55 (55 (5 (55 65 (5 &5 o)

This study is no exception; we observe here that the group
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with the highest educational level (more than 9 years of
education) scored higher on the test, and this group may
present less cognitive impairment and a greater cognitive
reserve.’!

We should point out that area of residence was consid-
ered in our regression model, unlike in other studies. This
variable had a statistically significant effect on the mean
score on the SVF test. However, we did not account for
rural and urban residence when creating the scales because
stratifying the sample by age and years of education had
delivered small groups, and dividing them further would
not have resulted in reliable and representative normative
values for these groups.

Lastly, correlating scores on the SVF test to total score on
CSI-D revealed a statistically significant difference (P<.01);
this may highlight the construct validity of this test when
we consider the neurocognitive basis required to perform
the tasks it includes.

In line with other studies, our results confirm that the
SVF test is mainly influenced by two sociodemographic fac-
tors, age and level of education, which is why we place
the most emphasis on these variables. Examining these
variables reduces errors in the process of interpreting
results, and it can also reduce diagnostic errors in clinical
practice.??

Data obtained in this study may provide a reference for
studying cognitive functions in populations within the age
range of 65 to 104 years. Our results will be especially use-
ful as a reference for studying patients in the early stages of
cognitive impairment or dementia, since this test has been
shown to be highly sensitive to processes of this type.” We
therefore consider it necessary to undertake further studies
in clinical populations, since this step is particularly impor-
tant for accumulating valid discriminative evidence for SVF
in our setting.

We believe that this study’s most important contribution
is that it provides clinicians and dementia researchers with
normative data for the Mexican population older than 65 for
a test that is widely used in this field.
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