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The timed, divergent language task referred to as verbal fluency has been described as a sensitive test of brain
injury (Wertz, 1979) and such tests have been included in
aphasia batteries and used in neuropsychological research.
Few investigations, however, have focused on the normative
performance of elderly adults.
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The purpose of this study was to measure the verbal
fluency of normal gerontologic subjects and to determine the
extent of association between verbal fluency score and level
of education.

Specifically, this investigation sought to

determine means, ranges and standard deviations for three
groups of subjects:

those 61 to 69 years of age, those 70 to

79 years of age, and those 80 years of age and above.

In ad-

dition, correlations between verbal fluency score, and age,
sex, years of education, and order of stimulus presentation
were computed.
One hundred and eleven persons were interviewed for
this study.

On the basis of the interview and two question-

naires designed to identify past history of possible neurologic involvement, 23 interviewees were excluded from the
study.

The remaining 88 normal elderly subjects performed

verbal fluency tasks with the initial consonant stimuli "B"
and "N," each for 60-second periods.
Means, ranges and standard deviations for each age cell
were computed.

The younger two age cells produced a per-let-

ter average of 12.2 and 12.3 words per minute, respectively.
Those in the oldest age cell produced a mean of 9.9 words per
minute.

All groups produced an average of 3.5 words more

with· the letter "B" (an "easy" stimulus) than with the letter
"N"

( a "moderate" stimulus).
In addition, Pearson Product-Moment Correlation Coeffi-

cients were performed on the data.

A low but definite nega-

tive correlation was found between verbal fluency score and
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age (£=-.29), as well as between score and sex (males performed slightly worse:

£=.22).

A moderately high positive cor-

relation (£=.49) was found between score and years of education.

No correlation was found between score and order of

stimulus presentation.

A one-tailed

~-test

revealed that sub-

jects in the oldest cell performed significantly more poorly
than those in the younger two cells (p< .05).
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CHAPTER I
INTRODUCTION AND STATEMENT OF PURPOSE
Introduction
Subtle decrements in speech and language are experienced
by some individuals as they grow older (Schow, Christensen,
Hutchinson and Nerbonne, 1978).

It is difficult to determine

if a slight decline results from a pathological condition
associated with aging, or whether it stems from the normal
aging process (Lezak, 1976).

Indeed, there is little known

about the normal aging process as it relates to communication
(O'Connell, 1980).

It is essential that speech-language path-

ologists be able to distinguish normal communication in the
aging population from communication which is disordered.
Biologic aging tends to affect speed of performance
(Botwinick, 1973).

One aspect of communication which depends

on speed is the ability to communicate ideas efficiently,
that is, in a reasonable span of time.
ability "verbal efficiency."

One might term this

Results from investigations im-

ply that as one grows older his or her verbal efficiency decreases (Yorkston and Beukelman, 1980; Birren, Riegel and
Robbin, 1962) .

Therefore, expressive speech tasks which are

timed tasks may be instrumental in tapping verbal efficiency.
One timed speech production task is "word fluency,"
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also termed "verbal fluency"
1967; Thurstone, 1938).

(Borkowski, Benton and Spreen,

Such a controlled word association

measure requires the subject to say or write as many words as
possible, in a given time span, within a given category.

The

category may be semantic, e.g., animals or fruits, or it may
be more abstract, e.g., words beginning with a certain letter
of the alphabet.

This naming measure tests those relatively

higher level skills such as association, recall, retrieval
and formulation, all within the dimension of time.
Verbal fluency tests are found in aphasia batteries and
in neuropsychological research (Borkowski et al., 1967; Lezak,
1976).

There are, however, few normative data on this mea-

sure, and gerontological norms are even scarcer (Benton, Eslinger and Damasio, 1981) .
Before etiologies of communication dysfunction in an
older population can be differentiated, normative data must
b~

provided.

Furthermore, norms which are education-refer-

enced are also necessary in order to compare an individual
with his or her peers.
Statement of Purpose
The primary purpose of this study was to establish
norms of verbal fluency for normal elderly subjects.

Two

questions were thus posed:
1.

What are the mean verbal fluency scores for nonbrain-injured persons in the 7th, 8th, 9th decades
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of life and older?
2.

How does verbal fluency change, if at all, from
the 7th through the 9th decades of life and above?

The secondary purpose of this study was to determine
the extent of association between verbal fluency score and
level of education.
3.

The question was posed:

How does verbal fluency score vary with years of
education?

In addition to these purposes a fourth question was
posed:
4.

How does the verbal fluency score vary with chronological age and sex?

CHAPTER II
A REVIEW OF THE LITERATURE
Riegel and Birren (1966) defined verbal fluency as" ...
the number of words associated in a fixed period (of time)."
One such a measure has been more specifically described by
Wertz (1979) as " •.• a test of verbal output requiring subjects to state all of the words they can think of in one minute beginning with a letter of the alphabet designated by the
examiner."

Such a divergent language task as verbal fluency

may also require the subject to retrieve and formulate words
from semantic categories, such as animals (Kertesz, 1979;
Goodglass and Kaplan, 1972), rather than from initial-consonant categories.

Wertz (1979) stated that such a test is a

" •.. sensitive indication of brain injury."
Lezak (1976) stated that while reduced verbal productivity is associated with many of the aphasias, it is not necessarily a sign of aphasia.

She summarized the usefulness

of a verbal fluency measure as possibly helpful in the identification of persons with frontal lobe involvement.

Walsh

(1978) also discussed this verbal output measure in relation
to patients who have experienced frontal lobe injury.
kowski et al.

Bor-

(1967) noted that verbal output instruments of

this form have been used to assess intellectual impairment of
individuals with organic brain disease.
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Thurstone and Thurstone (1949) described word fluency
as " ••• the ability to write and talk easily."

Timed expres-

sive word retrieval tasks, i.e., verbal fluency measures,
have been used to investigate injury at various loci in the
brain, mental functioning in young normal subjects, and mental
functioning in normal older subjects.
Development of Verbal Fluency Measures
Thurstone (1938) included a verbal fluency subtest in
his mental test bettery for adolescents, the Primary Mental
Abilities (PMA).

Described as a "controlled association"

task, this subtest required the subject to write words "similar in meaning" to the stimulus word.

A later version (Thur-

stone and Thurstone, 1949) used initial consonants as stimuli;
the subject was to produce as many words as possible beginning
with the letter "S" in five minutes.

A second, more restric-

tive, task required the subject to write down "C" words, four
letters long, in four minutes.
An investigation by Anderson (1965) explored word-toletter associations by college students.

She asked subjects

to write words for each letter of the alphabet, allowing 60
seconds for each letter.

For the letter "B" a mean of 12.2

words were written, and for the letter "N" a mean of 10.4
words were written.
Studies of Verbal Fluency in Relation to Brain Injury
Milner (1967) used Thurstone's word fluency test to
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demonstrate expressive speech deficits in four brain-injured
groups, those with lesions in the left parietal, left temporal, right temporal, and left frontal lobes.

The subjects

with left frontal involvement had significantly lower scores
than any of the other groups, including the left temporal
group.

Milner emphasized that this latter area is known as

the "domain of language."
Borkowski et al.
periments.

(1967) studied word fluency in two ex-

In the first, the experimenters instructed normal

young female adults to say as many words as they could with
each letter of the alphabet, except X and Y, for 60 seconds
per letter.

The investigators' oral response mode differed

from Anderson's (1965) written format.

Furthermore, Borkow-

ski et al. placed additional restrictions in their instructions to the subjects.

The subjects were told not to say

proper names, nor numbers, and to avoid saying the same word
with varying morphological endings, as in "eat, eaten, eating."

On the basis of the number of responses per letter

stimulus, the authors divided the letters of the alphabet
into "easy," "moderate," and "hard" categories.

The letter

with the highest mean number of associations was found to be
"P" (X=l2.5) and the fewest associations occurred with the
letter "K" (X=4.3).

The letter "B" elicited a mean of 11.3

responses ("easy") while the letter "N"

elicited a mean of

8.2 responses ("moderate").
In the second experiment presented by Borkowski et al.
(1967), the authors investigated verbal fluency performance
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differences between 30 brain-damaged patients and 30 "control"
patients who had other medical problems.

The groups were sim-

ilar in mean age (middle adulthood) , education, and verbal intelligence scores.

Ten of the brain-injured patients had left

hemisphere involvement, but none was aphasic, according to
the authors.

The authors instructed both groups to respond

to four pairs of letters, one "hard" pair, one "moderate" pair,
and two "easy" pairs.

Two questions were posed:

1) will all

letters discriminate between these two groups equally well?
and 2) will easy letters discriminate best between low-intelligence groups and will hard letters discriminate best between high-intelligence groups?

Borkowski et al. found that

the brain-injured group performed significantly worse than
the control group.

The brain-injured group responded with a

mean of 7.5 words per minute ("easy" letters), while the control group responded with a mean of 10.9 words per minute
(again, with "easy" letters) •

The examiners also found that

the letter pairs discriminated between the brain-injured and
control patients equally well, regardless of letter difficulty.

The authors' first question was thus answered affirma-

tively.

In addition, the experimenters discovered their sec-

ond question was answered affirmatively, i.e., "easy" letters
("F,

s, P,

T") best discriminated low-intelligence brain-in-

jured subjects from low-intelligence control subjects, while
"hard" letters ("J and U") best differentiated high-intelligence groups from each other.
Benton (1968) published a study that same year in which
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he investigated frontal lobe disease.

He used six neuropsy-

chological tests, of which verbal fluency was one, to study
the behavior of 25 patients.

These patients, 38 to 43 years

of age, were divided into three groups:

those with right

frontal lobe involvement, those with left frontal lobe involvement, and those with bilateral frontal lobe involvement.
Educational levels of the three groups were not significantly
different from each other (X=l0.7 years).

Benton's version

of verbal fluency drew upon the research by Borkowski et al.
(1967).

He used "F," "A," and "S," all determined to be

"easy" letters by Borkowski et al., and allowed the subjects
one minute in which to say their responses for each letter.
Benton referred to "our age-education norms for control subjects," though he did not explain this comment further.

It

is assumed he meant research which contributed to the Neurosensory Center Comprehensive Examination for Aphasia (Spreen
and Benton, 1968) .

The NCCEA will be discussed below.

Benton (1968) predicted that patients with left hemisphere disease would score the lowest on this verbal fluency
test, with bilateral patients' performance occurring in the
middle of the three groups, while patients with right hemisphere injury were predicted to score the highest.

The results

confirmed his predictions, with the exception that the scores
of the left hemisphere patients and those of the bilateral
patients were not significantly different.

Scores represent

oral associations to three letters for a total of three minutes.

Per-letter mean performances were 11.3 words said by
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the patients with right hemisphere dysfunction, 7.9 words
said by the patients with left hemisphere dysfunction, and
6.3 words said by the patients with bilateral involvement.
Benton concluded that his findings support those of Milner
(1967) in implicating both frontal lobes' contributions to
verbal fluency.
In 1970, Ramier and Hecaen used a French version of
Benton's (1968) adaptation of Thurstone's (1949) verbal fluency measure.

Their 76 subjects responded to the letters "P,"

"F," and "L."

The subjects were divided into six groups:

1) those with lesions in the left frontal lobe with aphasia,
2) left, frontal, non-aphasic patients, 3) left, non-frontal,
aphasic patients, 4) left, non-frontal, non-aphasic patients,
5) right frontal patients, and 6) right non-frontal patients.
The authors stated they were not able to control for length
of time post-onset, nor did they provide an operational definition of "aphasia."

The results showed the best scores

were obtained by right non-frontal patients, and the worst
scores were achieved by left frontal aphasic patients.

Where-

as those with left hemisphere lesions overall performed worse
than those with right hemisphere lesions, right frontal patients also did significantly more poorly than right nonfrontal patients.

The authors suggested that the two factors

taken together, frontal lobe involvement and lateralization,
affect verbal fluency skill.

They concluded that the frontal

lobes play an essential role in verbal fluency.
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Perret (1974) utilized a word fluency exercise to investigate 118 patients with cerebral lesions.
sample into six groups:

He divided the

left frontal, temporal and "poster-

ior" groups, and right frontal, temporal and "posterior"
groups.

The patients were all in their late thirties and

early forties, and no significant differences in verbal I.Q.
were noted.

He also examined a control group of 26 subjects

similar in age and intelligence to the experimental groups.
Perret followed Thurstone's (1949) word fluency procedure,
except that he asked the subjects to say their responses
instead of writing them down.
Results indicated that all patient groups performed
significantly more poorly than did the control group.

The

lowest scores were obtained by the left frontal group, while
the highest scores were obtained by the right temporal group.
As in Ramier and Hecaen's (1970) study, Perret (1974)

found

main effects of lateralization and frontal lobe involvement.
Perret hypothesized that a task such as word fluency requires
the inhibition of the "normal habit" of using words according
to their semantic content, and requires that the subject retrieve words by the initial letter instead.

It should be

noted that even Ferret's control group produced fewer than
five words per minute.

This Thurstone (1949) task, however,

restricts the individual in terms of word length, and therefore is not directly comparable to a task as presented by
Borkowski et al.

(1967) or Benton (1968).
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Studies of Verbal Fluency in Relation
to Senile Dementia
The following studies were concerned with senile dementia.
In an article published in 1978, Butters, Sax, Montgomery and Tarlow investigated dementia.

They gave a battery of

neuropsychological tests to patients with "advanced" and "recently diagnosed" Huntington's disease, as well as to a normal control group.
used.

Word fluency was one of those measures

Butters et al. gave the word fluency test to 19 pa-

tients who had had Huntington's disease 3 to 15 years, to 6
patients who had been diagnosed within 12 months of testing,
and to 25 controls.

All subjects were comparable in terms of

age (36 to 46 years) and education (13 to 14 years).

The in-

vestigators used Benton's (1968) procedure with "F," "A," and

"s. "
The normal controls said a mean of 48.3 words for three
minutes, a significantly better score

(p~

.001) than the

group with advanced Huntington's disease, and also significantly better

(p~

.01) than the recently diagnosed group.

Since both groups with Huntington's disease performed within
normal limits on a picture-naming task, the authors proposed
that

thei~

depressed verbal fluency scores were not due to a

"general language dysfunction" but rather to "previously noted
problems with retrieval from long-term memory"
al., 1978).

(Butters et
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A 1973 study, by Isaacs and Kennie, examined the performance of 189 elderly subjects on the "Set Test."

This

screening device for "mental abnormality" in the elderly is
a measure of verbal fluency along semantic categories: colors,
animals, fruits and towns.

Instead of an open-ended scoring

system in which each word earns one point, the authors had
established a ceiling of ten responses per category, for a
total maximum test score of 40 points.

Isaacs and Kennie did

not report having imposed a time limit on their subjects.
They gave the Set Test to 189 subjects, aged 65 to 85 and over,
all of whom needed some assistance with activities of daily
living.

Each subject was also interviewed by a physician

who provided an independent diagnosis of dementia where pertinent.

None of those with a clinical diagnosis of dementia

(N=26) scored above 24 points for the four categories.
versely, only 10
points.

Con-

"mentally normal" subjects scored below 25

The authors did not find a correlation between edu-

cational level and score on the Set Test, but stated their
evidence in this matter was inconclusive.

They concluded

that the test may be an efficient screening test for mental
dysfunction in elderly individuals.
In a recent article, Rosen (1980) studied verbal fluency performance in three institutionalized aging

groups:

1) normal elderly; 2) those with mild senile dementia; and
3) those with moderate-to-severe dementia.

The 30 subjects

were divided evenly into these groups on the basis of scores
on a mental status test as well as on the basis of medical
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and behavioral histories.

No subject had a history of psycho-

sis, alcoholism, or cerebrovascular accident.

Although the

age range was not stated, the mean ages for all three groups
were comparable (83.6 years to 85.2 years).

According to the

author, differences in educational levels were not significant, though the normal elderly had an average of 11.7 years
of education and the moderate-to-severe group

had 7.4 years.

Rosen gave two forms of verbal fluency tasks.

In the first,

subjects were asked to name animals for one minute.

The sec-

ond was an initial consonant task based on a subtest from the
Multilingual Aphasia Examination (MAE)
1977; see below).

(Benton and Hamsher,

The subjects were to say words beginning

with "C," "F," and "L," for 60 seconds with each letter.
The normal elderly gave more responses than the mild
senile dementia group, and the mild group gave more responses
than the moderate-to-severe group.

Differences were signifi-

cant beyond the .01 level of confidence.

Furthermore, the

first two groups produced more animal names per minute overall
than they did initial consonant words, but there was no difference across tasks for the moderate-to-severe group.

Rosen

summarized her findings by stating that verbal fluency is impaired in individuals with senile dementia, and that this
skill declines as the disease progresses.

She concludes, in

agreement with Isaacs and Kennie (1973), that both verbal fluency tasks could be used in the "identification and staging of
patients" with senile dementia (Rosen, 1980) •
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Studies of Verbal Fluency of Normal Individuals
A few studies have focused on the word fluency performance of normal subjects, both younger adults and the elderly.
Shaie, Rosenthal and Perlman (1953) gave Thurstone and
Thurstone's (1949) PMA battery to 60 older subjects, aged 53
to 78 years.

The authors compared these subjects' scores in

terms of percentiles of the PMA norms for 17-year-olds.

All

of their subjects scored at the 30th percentile or lower on
the word fluency subtest.

In addition, scores declined from

the youngest group, those in their fifties, to the oldest
group, those in their seventies.

The difference from the

youngest elderly group to the oldest elderly group was not
significant, however, at the .05 level.
Birren et al.

(1962), in their cross-sectional study,

employed a less controlled oral word association task in
which the subjects were instructed to "give any word you can
think of" regardless of initial letter.

Subjects included 30

young adults (18 to 33 years of age) and 21 elderly adults
(60 to 80 years of age).

The younger group's mean level of

education was 14.0 years, whereas the older group's mean was
12.9 years.

The younger group produced an average of 63.8

words in two minutes, while the older group said an average
of 47.3 words.

Birren et al. found that the older subjects'

performance was poorer than the younger group's performance,
being significantly different beyond the .01 level of confidence.

The authors pointed out, however, that both young and
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old subjects demonstrated considerable individual variation.
In Schaie's (1958) cross-sectional study, 500 subjects
from 20 to 70 years of age were divided into 10 five-year
cells, with 25 subjects in each cell.

Group differences in

educational levels were significant, with the 61 to 65-yearolds representing the fewest years of education.

The sub-

jects were given PMA subtests, as well as a measure of rigidity-flexibility.

With the exception of fluctuations in the

thirties and forties, there was a significant decline in word
fluency score as age increased.

Furthermore, correlation of

education level with word fluency score was found to be .26
and .37 for the 61 to 65-year-olds and the 66 to 70-year-olds,
respectively.

These correlations, however, were not different

from correlations at other age levels.
Schaie and Strother (1968) expanded Schaie's (1958)
cross-sectional study by re-testing 302 individuals from the
earlier study.

Their later investigation employed a cross-

sequential method of research.

They found longitudinal age

changes only on those tasks in which response speed played
an important role, as in word fluency.

In fact, longitudinal

age differences were found on the word fluency measure, significant beyond the .001 level.

It should be noted that their

version of word fluency, adapted from the PMA, was a written
task.

The authors concluded, apart from their finding on

psychomotor speed, that age changes over time within a given
individual seem to be much smaller than differences between
cohort groups (the cross-sectional perspective) •

They
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suggested that differences between older and younger subjects
in cross-sectional studies may result from "increased environmental opportunity" for the younger groups rather than from
decline in individuals over time (Schaie and Strother, 1968).
A study which again used the PMA and, therefore, the
written form of word fluency was published in 1973 by Furry
and Baltes.

Three groups, of 80 members each, were formed.

Adolescents (11 to 14 years of age), younger adults (30 to
50 years, X=38 years) and aged adults (51 to 80 years, X=64
years) participated in the study.

The authors found a signi-

ficant, main effect of age (p< .05) but failed to state in
which direction.

An examination of their graphic displays

revealed that the elderly subjects scored higher than the
adolescents but lower than the younger adults.

One confound-

ing condition was that the younger adults had significantly
more years of education than the older adults.
Drachman and Leavitt in 1972 examined verbal fluency
in 24 normal young adults (X=21.8 years of age) and 24 normal
elderly adults (X=66 years of age; range = 59 to 89 years) .
Rather than providing initial consonants as stimuli, their
version of the oral divergent language task required subjects
to retrieve words from five semantic categories, i.e., fruits,
flowers, vegetables, animals and girls' names.

A new cate-

gory was given to the subjects every 60 seconds, for a continuous verbal fluency performance of five minutes.

Although

the older subjects said fewer words, the difference between
the two groups was not significant.

Both groups produced a
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mean of 15 words per minute.

This verbal output is richer

than the verbal output which results form initial-consonant
verbal fluency categories.
In 1978, Stones investigated age-related semantic memory.

Stones studied the performance on two word fluency mea-

sures of 20 normal young subjects (X=l7 years of age) and
their 16 middle-aged parents (X=49 years of age) .

Average

educational levels were identical for the two groups.

The

subjects were instructed to generate oral responses to 1) semantic categories and 2) initial consonant categories.
received five trials for each category.

They

The five semantic

categories were body parts, animals, countries, fruits, and
parts of a building.

The five initial-consonant categories

chosen by the author were "S, C, P, and M" which Stones noted
had a high frequency count in "Webster's Dictionary."
Whereas results for the first verbal fluency task showed a minimal decline in performance with age, the second verbal fluency task, the one cued by initial consonants, resulted in significantly poorer scores by the middle-aged group
(p~

.05).

Stones (1978) added two cautions in his discussion

of the results.

First, he noted that such a cross-sectional

study confounds age differences with generational differences.
Second, a further analysis of the data revealed that the older group was significantly more variable in its performance
than the younger group.
Benton et al.

(1981) gave a battery of neuropsychologi-

cal tests to 162 normal subjects, aged 65 to 84 years of age.

18
The subjects' mean level of education was 13 years, higher
than for the general population for these ages.

One of the

subtests given was "controlled oral word association"

(word

fluency) derived from work by Benton and Hamsher (1977).

The

authors instructed the subjects to respond to stimuli "C,"

"F," and "L" for 60 seconds each, and then determined raw
scores.

Using data from Benton and Hamsher (1977), they ad-

justed these raw scores on the basis of age, sex, and education norms, although the upper age limit in Benton and Hamsher' s

(1977) data was 60 to 64 years of age.

Benton et al.

(1981) defined defective performance as that exceeded by 97
percent of the 60 to 64-year-olds on the 1977 (Benton and
Hamsher) norms.
Results indicated little change among those 65 to 79
years of age from younger subjects as presented by Benton and
Hamsher (1977).

Of those in the 80 to 84-year group (N=37),

however, 11 percent made defective performances.
al.

Benton et

(1981) nevertheless considered the group's (65 to 84 years

of age) overall performance to be relatively stable in comparison to younger subjects' performances (Benton and Hamsher,
1977).

The authors noted that earlier reports had indicated

verbal fluency to be sensitive to brain disease as well as
to decline associated with normal aging (Rosen, 1980; Perret,
1974; Ramier and Hecaen, 1970; Benton, 1968; Schaie and
Strother, 1968; Milner, 1967; Schaie et al., 1953).

They

further discussed the implications of their results:
••• the findings of the present study cannot provide
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critical evidence in favor or negation of this interesting hypothesis that normal aging does not necessarily produce impairment in cognitive functioning.
However, the fact that so many of our subjects, including those in the 80-84 years age range, performed within normal limits on all nine tests in the battery is consonant with the hypothesis as well as with
current conceptions that the neurological bases of
the danenting diseases of the senium differ fundmentally in nature from central nervous system changes
that occur in normal aging.
(Benton et al., 1981).
Verbal Fluency as a Subtest of Aphasia Batteries
Batteries of tests used in the diagnosis of aphasia for
many years have included a word fluency subtest.
Spreen and Benton published the NCCEA.

In 1968

These two authors al-

so co-authored, along with Borkowski, the work on word fluency and brain damage published the year before (Borkowski et
al., 1967).

Spreen and Benton's form of word fluency measure

used the letters "F," "A," and "S."

Two of these letters,

"F" and "S," were used in Borkowski et al.'s (1967) experiments.

All three had been determined "easy" letters by Bor-

kowski et al.

Although Spreen and Benton did not include

standardization information in the NCCEA Manual (1968), they
did provide two percentiles.

The first, based on normal

adults of unknown age, reveals that an unadjusted score of 49
(for three initial-consonant stimuli) places a subject in the
90th percentile and above.

Spreen and Benton did not elabor-

ate on this information, nor report how these data were obtained.

The normal adult percentile profile also provides an

interpretation for several ranges of scores, from "no language disturbance" to "more severe dysfunction."

The other
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percentile profile is based on aphasic adults.

Persons fall-

ing in the 90th percentile and above receive an unadjusted
score on the word fluency subtest of 26 to 41 words produced
for three initial-consonant stimuli for three minutes.

Ad-

justment formulae are provided for age and education levels,
but the authors did not report how they arrived at these formulae.
In 1972, Goodglass and Kaplan published the Boston Diagnostic Aphasia Examination (BDAE) .

Their fluency in con-

trolled association, also called "animal naming," is a verbal
fluency task within a semantic category.

The patient is ask-

ed to say as many different animals as he or she can for 90
seconds.

The examiner provides examples of subcategories,

" .•• they can be from the farm, the jungle, the ocean, or
house pets"

(Goodglass and Kaplan, 1972) .

Only the most

productive 60-second time period is scored.
standardized on 183 unselected patients.

This subtest was

Goodglass and Kap-

lan reported the range of performance to be from 0 to 35 animals named, with a mean of 6.3 and a standard deviation of
6.0.

The authors further stated that " •.. average adults name

about eighteen."
The authors identified three aphasic syndromes with
poorer word fluency than the aphasic mean of 6.3 words:
Wernicke's aphasia, anomic aphasia, and transcortical sensory
apshasia.

Of Wernicke's aphasia, the authors remarked" •..

word finding difficulty is an almost constant feature of this
disorder"

(Goodglass and Kaplan, 1972).

Whereas Wernicke's
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aphasia is usually localized to the posterior portion

o~

the

first temporal gyrus of the left hemisphere, anomia is" .. .
the least reliably localizable of the aphasic syndromes ... "
(Goodglass and Kaplan, 1972) .

Sometimes associated with le-

sions in the angular gyrus, anomia is predominantly a wordfinding difficulty.

Transcortical sensory aphasia is perhaps

produced by lesions of a band of necrotic tissue surrounding
and intact Broca's-Wernicke's complex.

Patients with this

aphasic syndrome, according to the authors, initiate propositional speech with difficulty.

Except for possibly this last

syndrome, the findings of Goodglass and Kaplan did not implicate the frontal lobes in poor verbal fluency performance, in
contrast to the results of other investigations (Perret, 1974;
Ramier and Hecaen, 1970; Milner, 1967).
The Multilingual Aphasia Examination (MAE) by Benton
and Hamsher (1977) contains many of the same subtests as the
Spreen and Benton (1968) NCCEA, but the MAE includes two forms
of the word fluency subtest.

Letter stimuli of the first form

are "C," "F," and "L," and the second form includes "P," "R,"
and "W."

All six letters were determined to be "easy" letters

by the numerical data reported by Borkowski et al.

(1967).

The MAE also provides alternate letters appropriate for word
fluency counts in German, Italian, French, and Spanish.
Benton and Hamsher (1977) provided adjustment formulae
to correct raw scores for effects of education (6 to 16+ years
of education), and sex7 and age (25 to 64 years).

From the ad-

justed score, one then determines the percentile from the
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authors' formulae.

They also include an interpretation of

each percentile, ranging from "nil-trace" and "severe defect"
through "defective, borderline, low normal, normal, high normal and superior"

(Benton and Hamsher, 1977) .

The manual does

not offer such formulae for the other languages, nor does it
include information on how the formulae were derived.

Norma-

tive data, therefore, were omitted from the MAE Manual (Benton and Hamsher, 1977).
A final aphasia battery which includes a verbal fluency
subtest is the Western Aphasia Battery (WAB) which was published in 1979 by Kertesz.

Two standardizations were under-

taken, the first with 150 aphasic patients and 59 controls,
and the second with 215 aphasic patients and 63 controls.
Kertesz (1979) described the control groups as "normal" but
they comprised three neurologically involved groups:

1) non-

brain-damaged patients with diverse diagnoses, such as, spinal
cord injury or peripheral neuropathy; 2) patients with lesions
in the hemisphere non-dominant for language, i.e., usually
the right hemisphere; and 3) diffuse dominant or subcortical
brain injury but with "clinically, no aphasia"
1979).

(Kertesz,

Ten of the 112 control subjects were indeed normal,

taken from hospital employees.

The aphasic patients and the

control patients were matched during both standardizations
for education (X=8 years) and for age (X=61.l years).
The WAB is divided into four sections, of which "Naming"
is one.

The word fluency subtest contributes 20 percent to

the Naming score.

The maximum score one can achieve on this
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subtest, which is animal naming similar to the verbal fluency
subtest on the BDAE, is 20 points.

Kertesz (1979) did not

give information about the word fluency subtest itself, but
presented instead data on Naming, its superset.

By computing

20 percent of this superset, one can estimate the word fluency means and standard deviaitons.

The control subjects re-

ceived an estimated mean score of 18.4 animals named, with a
standard deviation of 7.8.

The aphasic subjects named an es-

timated mean of 8.4 animals, with a standard deviation of 6.8.
Kertesz (1979) further stated that the word fluency's
test-retest reliability for 35 aphasic patients was high
(£=.89).

Like the BDAE, the WAB also mentioned three aphasic

groups which performed least well on this subtest:

Broca's

aphasia, Wernicke's aphasia, and isolation aphasia.
Summary
verbal fluency is a timed, controlled association, divergent language task which requires subjects to make associations, gain access to lexical items, retrieve them, inhibit
others which do not fit criteria, and formulate responses into expressive speech, all under a time limit.

This task has

been developed by contributions from several authors (Borkowski et al., 1967; Anderson, 1965; Thurstone and Thurstone,
1949; Thurstone, 1938).
Several investigators have employed verbal fluency measures to examine the effects of brain injury, and particularly the role played by the left and right frontal lobes
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(Perret, 1974; Ramier and Hecaen ,1970; Benton, 1968; Borkowski et al., 1967; Milner, 1967).

Another group of authors

has utilized word fluency to investigate senile dementia
(Rosen, 1980; Butters et al., 1978; Isaacs and Kennie, 1973).
A number of studies have focused on the performance of normal
aging individuals on word fluency tasks, for the most part in
cross-sectional designs (Benton et al., 1981; Stones, 1978;
Furry and Baltes, 1973; Drachman and Leavitt, 1972; Schaie
and Strother, 1968; Birren et al., 1962; Schaie, 1958; Schaie
et al., 1953).
Some of these studies share common problems of design.
A few did not control for education level, or used subjects
whose educations were well above or below that of the general
age cohort population (Benton et al., 1981; Rosen, 1980;
Kertesz, 1979; Furry and Baltes, 1973; Birren et al., 1962;
Schaie, 1958).

Spreen and Benton (1978) and Benton and Ham-

sher (1977) referred to their age- and education-referenced
norms, but one assumes they remain published.
A second problem of the studies to date is that their
older subjects were relatively young (Kertesz, 1979; Stones,
1978; Furry and Baltes, 1973; Birren et al., 1962; Schaie
et al., 1958).

Notable exceptions were:

Benton et al.

(1981); Rosen (1980); Isaacs and Kennie (1973); and Drachman
and Leavitt (1972) .
A third problem noted in a few studies was an operational definition of normality.

Kertesz's (1979) controls were

neurologically impaired, Isaacs and Kennie's (1973) subjects

25
needed assistance with the activities of daily living, and
Rosen's (1980) subjects were all found in institutions.
There remains a need for normative information on
verbal fluency measures of people over 60 years of age which
takes into account education level and normality.

There is

a specific need for data on subjects over 80 years of age.

CHAPTER III
METHODS
Subjects
Description
This study involved 88 adults, divided into three
groups:

1) thirty subjects 61 to 69 years of age, 2) thirty-

five subjects 70 to 79 years of age, and 3) twenty-three subjects 80 to 97 years of age.

This sample was selected from

the Oregon City Retirement Center (13 persons), the Elsie J.
Stuhr Adult Leisure Center (37 persons), the Oregon City Senior Center (37 persons), and the Ione Plaza (1 person), all
in the greater Portland, Oregon area.

The Oregon City Retire-

ment Center and the Ione Plaza are residential sites.

Fifty-

seven of the subjects were female, and thirty-one were male.
Their education levels ranged from one year to twenty years.
For characteristics of the subjects, see Appendix A.
Selection
Each subject was asked her or his date of birth and
years of education.

Each subject then answered orally items

on two questionnaires; the first was intended to reveal histories of possible central neurologic involvement, while the
second questionnaire was used to confirm subjects' orientation in time and space (see Experimental Materials and
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and Appendices B and C) .

While each questionnaire was admin-

istered, the examiner attended to the subject's motor speech
and apparent hearing skills.

Native English speakers who an-

swered "no" to each question on Questionnaire #1, and who
scored 20 or better on Questionnaire #2 (Folstein, Folstein
and McHugh, 1975), and whose speech and hearing were judged
to be adequate for the task, were included in the study.

One

individual was excluded from the study for the lack of communicative facility due to hearing loss.
speakers of English were excluded.

Three non-native

Ten persons were excluded

on the basis of Questionnaire #1 and nine were eliminated for
having failed Questionnaire #2.

Thus, out of 111 inter-

viewees, 88 were selected for inclusion in the study.
Experimental Materials
The materials used to select subjects were 1) a 5-item
examiner-created questionnaire which probed for possible brain
damage in each subject's past (Appendix B) and 2) the MiniMental Status Questionnaire (Folstein et al., 1975).

The

latter instrument is a screening tool used to determine the
cognitive-mental state of patients on a neuro-geriatric ward.
The authors recommend a cut-off score of 20 points, and this
score was also used in this study as a criterion for passing.
The test as published by the authors included descriptions of
items rather than verbatim test questions.

An adaptation for

purposes of this study was therefore made, and is also presented in Appendix B.
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The verbal fluency assessment was made with the procedure outlined by Borkowski et al.

(1967).

The letter "B" was

chosen arbitrarily from those letters found to be "easy," and
the letter "N" was chosen from the "moderate" letters.

A

trial letter, "T," was also chosen from the "easy" list.
Proper names were counted as acceptable responses.
Experimental Procedures
Administration
Testing took place between December, 1981 and March,
1982.

The examiners were three graduate students in speech-

language pathology at Portland State University.
ject was tested in a quiet location.

Each sub-

The procedure was con-

ducted in as relaxed a manner as possible to counter-effect,
if possible, any time pressure caused by the stopwatch.

The

two questionnaires were administered immediately prior to
the experimental procedure.
Training of Examiners
In addition to this writer, two fellow graduate students assisted in gathering data on January 31, 1982, accounting for approximately one-fifth of the subjects.

This exam-

iner met with the two other data collectors before actual
testing in order to familiarize them with the materials and
procedures.

The three data collectors practiced administer-

ing the screening questionnaires and verbal fluency measure
with each other for approximately one-half hour before
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collecting data from subjects.
presented in Appendix C.

An example of a scoresheet is

In addition to this preparation, a

speech-language pathologist holding the Certificate of Clinical Competence awarded by the American Speech-Language-Hearing Association provided supervision for the three examiners
on this one occasion.
Experimental Task
Instructions to the subjects for the experimental task
were as follows:

"Say as many words as you can, as fast as

you can, that begin with a certain letter of the alphabet,
until I tell you to stop.

Proper names like Tom or Texas are

okay, but only if they are in common usage."

The examiners

proceeded to demonstrate the task by naming a few words which
begin with the letter "P."

Each subject was given a practice

trial with the letter "T," and was told to stop when he or
she demonstrated understanding of the task.

The first actual

trial was with the letter "B" for 47 subjects, and the first
actual trial was with the letter "N" for 41 subjects.
trial presentations were not randomized systematically.

The
The

examiners presented "B" first at times and "N" first at other
times.

As the subjects produced words during the practice

and the two experimental trials, the examiners wrote down the
words.

A tape recorder was not utilized since its presence

might have adversely affected scores and was not necessary to
record responses accurately.
discounted.

Later, unacceptable words were

Such words were repetitions, words which did not
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begin with the designated letter (e.g., "knife") , or words
which do not appear in the Oxford American Dictionary, 1980.
If a subject stopped naming words or expressed difficulty before 60 seconds had elapsed, he or she then was encouraged by
the examiner to resume naming words.
Data Scoring and Analysis
The verbal fluency score was defined as the number of
acceptable words in each category spoken by a subject in 60
seconds.

All scores were determined by the author from the

written accounts of the subjects' performances.

A total

score was determined by adding the number of B-words and Nwords.

Mean verbal fluency scores, ranges, and standard de-

viations were computed for each of the three experimental
groups.
Pearson Product-Moment Correlation Coefficients were
applied to the data.

The variables analyzed included age,

age group, education level, sex, order of trial presentation,
total score, and B- and N-word scores.

One-tailed t-tests

for independent means were applied to compare the mean scores
between age groups.

CHAPTER IV
RESULTS AND DISCUSSION
Results
The purpose of this study was to measure the verbal
fluency of normal older subjects and to determine the extent
of association between verbal fluency and level of education.
Eighty-eight subjects, from 61 to 97 years of age and from 1
to 20 years of education, participated in this study.

The

mean age of subjects was 73.8 years, with a standard deviation of 3.7 years.

The sample was divided into three cells;

the first included those 61 to 69 years of age (N=30) ; the
second cell was composed of those 70 to 79 years of age
(N=35); and the last cell comprised those subjects 80 years
of age and older (N=23) .
Each subject produced words belonging to initial-consonant categories for 60 seconds for each consonant stimulus,
"B" and "N."

Each response was counted and totals for "B"

and for "N" for each subject were computed for quantitative
analysis.

These totals were the verbal fluency scores.

Ap-

pendix D shows the verbal fluency scores for each subject, as
well as the order of initial consonant presentation.

Mean

"B" scores, "N" scores, and totals were computed for each of
the three age cells, as well as ranges and standard deviations.
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This information appears in Table I.
The first question of this study was:

What are the

mean verbal fluency scores for non-brain-injured persons in
the 7th, 8th, 9th decades of life and older?

The youngest

group said 5 to 21 words beginning with the letter "B," with
a mean of 14 words and a standard deviation of 4.2 words.

On

"N" words, this age cell produced 3 to 20 words, with a mean
of 10.5 words and a standard deviation of 3.3 words.

This

group's total score ranged from 8 to 38 , with a mean of 24.5
words, and a standard deviaiton of 6.7 words.
The middle group, those in their seventies, said 4 to
23 words beginning with the letter "B," with a mean of 14.3
words and a standard deviation of 5.0 words.

Their "N" words

ranged in number from 4 to 18, with a mean score of 10.2
words and a standard deviation of 3.8 words.

Total verbal

fluency score for this group ranged from 8 to 39 words, with
a mean of 24.6 words, and a standard deviation of 8.2 words.
The oldest group said an average of 11.5 "B" words,
with a standard deviation of 4.2 words, ranging from 6 to 21
"B" words.

For the initial consonant "N," this group's mean

was 8.4 words, with a standard deviation of 3.0 words, and a
range of 1 to 15 words.

Their total mean score was 19.9.

words, with a standard deviation of 6.4 words and a range of
10 to 33 words.
The second question asked how verbal fluency changes,
if at all, from the 7th through the 9th and above decades of
life.

An examination of the data represented in Table I
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reveals that the first two age groups did not perform differently from each other.

Those subjects in the third age cell,

those aged 80 years and older, produced an average of fewer
words for both stimuli, "B" and "N," than their younger counterparts.

A one-tailed !-test revealed that those subjects

aged 80 years and older performed significantly more poorly
than those below 80 years of age, a difference significant
beyond the .OS level of confidence.
TABLE I
MEANS, RANGES AND STANDARD DEVIATIONS OF "B"WORDS,
"N" WORDS AND TOTALS FOR EACH AGE CELL

Age Cell

-

x

"B"
SD
Range

-

x

"N"
SD
Range

x

Totals
SD
Range

61-69
(N=30)

14.0

4.2

5 to 21

10.5

3.3

3 to 20

24.5

6.7

8 to 38

70-79
(N=35)

14.3

5.0

4 to 23

10.2

3.8

4 to 18

24.6

8.2

8 to 39

80+
(N=23)

11.5

4.2

6 to 21

8.4

--

3.0

1 to 15

19.9

6.4

The third question posed in this study asked:

10 to 33

How does

the verbal fluency score vary with years of education?

To

answer this question, a Pearson Product-Moment Correlation
Coefficient was calculated (see Table II) .

Results for years

of education and total score show a moderate but substantial
positive correlation (£=.49), statistically significant beyond
the .001 level of confidence, such that as years of education
increase, scores increase.
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The fourth question asked how does the verbal fluency
score vary with chronological age and sex?

Pearson Product-

Moment Correlation Coefficients were performed.

Results for

age and total verbal fluency score indicate a low but definite
negative correlation (£=-.29) which is statistically significant beyond the .05 level of confidence, such that as age increases, scores decrease slightly.

A low but definite cor-

relation was found between sex and total verbal fluency score
(£=.22), which is statistically significant beyond the .05
level of confidence, such that females perform slightly better than males.
No correlation was found between total verbal fluency
score and order of trial presentation (£=707) •
Table II summarizes these results of correlations of
total verbal fluency score with age, years of education, sex,
and order of stimuli presentation.
TABLE II
ANALYSIS OF CORRELATION (PEARSON-R) BETWEEN TOTAL
VERBAL FLUENCY SCORE, AND AGE, EDUCATION, SEX,
AND ORDER OF STIMULI PRESENTATION
Age
Total
verbal
fluency
score

-.29

p <: • 05

Education

.49
p<:.001*

Sexl

Order2

.22

p < .05*

p

-.07
:::i> .05

1 female = l; male
2a = l; N = 2
*Significant

=

2

35

Discussion
This study sought to measure the performance of normal
gerontologic subjects on an initial-consonant verbal fluency
task.

It also examined the relationships, if any, among to-

tal verbal fluency score, and age, education, sex, and order
of stimulus presentation.
Mean scores for "B" and "N" words, and total performance were calculated (see Table I).

In order to compare these

results with those from previous studies, it is necessary to
estimate average per-letter verbal fluency score.

One can

determine this estimated average by dividing the total verbal
fluency score by two (the number of trials, "B" and "N").
This estimate, however, ignores the qualitative difference in
difficulty between "B" and "N" as determined by Borkowski et
al.

(1967) and reflected in the scores in this study.

Esti-

mated per-letter verbal fluency scores gathered in this study
are presented in Table III.
TABLE III
ESTIMATED PER-LETTER MEAN VERBAL FLUENCY
SCORED FOR EACH AGE CELL
Age Cell

X

words

61-69 years

12.2

70-79 years

12.3

80+ years

9.9
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Prior to comparing data, however, it is necessary to
note that the presentation of data in the following studies
does not permit comparison with the results of the present
study, due to differences in the ways scores were computed:
Stones (1978), Perret (1974), Isaacs and Kennie (1973), Furry
and Baltes (1973), Schaie and Strother (1968), Milner (1967),
Schaie (1958), and Schaie et al.

(1953).

Comparison of Results from the Present Study with Those from
Studies Investigating Brain Injury
In the second experiment by Borkowski et al.

(1967),

which included brain-damaged and hospitalized "control" patients, a mean "easy" per-letter score was found for the braininjured sample of 7.5 words, and 10.9 words for the control
sample.

For "moderate" letters, the brain-injured patients

uttered a mean of 5.8 words, while the controls said a mean
of 7.9 words.

The 88 subjects in the present study as a

whole said a mean of 13.1 "easy" words ("B") and a mean of
9.7 "moderate" words ("N").

The superior performance by sub-

jects in the present study may be attributed in part to more
lenient criteria for counting acceptable_responses in the present study.

As noted above, Borkowski et al. instructed their

subjects not to say proper names, numbers or words with differing morphological endings.

No such restrictions were

placed on the subjects of this study.

While proper names were

occasionally uttered by these subjects, they did not emit

.

number or words with differing morphological endings.
The study by Benton (1968) resulted in a per-letter mean
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of 11.3 words for the right hemisphere-involved group, 7.9
words for the left hemisphere-involved group, and 6.3 words
for the bilateral group.

These patients were subjected to

the same strictures as in the Borkowski et al.

(1967) study,

precluding any direct comparison between Benton's results and
those in the present study.

Furthermore, Benton reported

that these means had been adjusted on the basis of age and
education, although he did not include the formulae in his
article.

Despite these differences, it is tempting to note

the similarity in performance between Benton's right-hemisphere group and the sample from the present study.

Even the

group with left hemisphere lesions did not perform too poorly
in Benton's study with respect to the normal elderly subjects
in this study.
Ramier and Hecaen's (1970) results included a per-letter verbal fluency mean of from 1.7 words for the aphasic,
left frontal group to 6.3 words for the right-hemisphere nonfrontal group.

These values are remarkably lower than those

of Benton (1968) and those of the subjects in the present
study.
Comparison with Results from Studies on Senile Dementia
The results of Butters et al.

(1978) included a per-let-

ter mean of 5.9 words for the advanced Huntington's disease
group, 9.5 words for the recently diagnosed Huntington's disease group, and 16.l words for the normal control gorup.

Of

note is that these samples' mean age was 42.7 years, and the
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mean educational level was reported to be 13.5 years.

The

recently diagnosed group in the study by Butters et al. performed as well as the normal subjects in the present study
80 years of age and older, and the normal subjects in Butters
et al.'s study performed better than any of the subjects in
the present study.
In the study by Rosen (1980), normal elderly named a
per-letter mean of 9.2 words.

Those with mild senile dementia

and those moderately to severely impaired scored a per-letter
mean of 4.4 and 1.3 words, respectively.

The results of Ro-

sen's normal elderly (mean age = 83.6 years) are similar to
the per-letter mean of the age cell 80 years and above in the
present study.
Comparison with Results from Studies of Performance of Normal
Aging Subjects
Three studies allow comparison of results with those
from the present study.

The results of Birren et al.

(1962)

can be reported in terms of a 60-second time period, and their
older subjects produced an average of 23.6 words per minute.
However, the authors did not restrict their subjects to words
beginning with certain letters of the alphabet but instead
allowed them to give any word.

This high average performance,

then, can be attributed, at least in part, to the less rigorous task performed by the subjects of Birren et al.

(1962).

The older subjects in the study conducted by Drachman
and Leavitt (1972) produced an average of 15.2 words, higher
than the mean results in the present study.

The task,
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however, was a semantic verbal fluency task.

It has been

noted that words from semantic categories are easier to emit
than words from initial-consonant categories (Rosen, 1980;
Stones, 1978).
Benton et al.

(1981) did not report raw data for the

performances of their elderly subjects.

Instead, they de-

clared a "corrected" score of 22 or below to be "defective,"
based on the MAE (Benton and Hamsher, 1977).

This cut-off

score can be translated to a per-letter score of 7.3 words,
below the per-letter mean of the subjects 80 years of age and
older in the present study.

Benton et al. reported percent-

ages of subjects who made defective performances, i.e., those
who scored a per-letter mean of 7.3 words or below.

Of those

65 to 79 years of age, 4 percent made defective performances
vis

a vis

1977).

the MAE for younger adults (Benton and Hamsher,

Of those 80 to 84 years of age, however, 11 percent

made defective performances (Benton et al., 1981).

In the

present study, 11 percent of the 88 subjects had a per-letter
mean of 7.3 words or below, identical to the value of Benton
et al.'s 80 to 84 year-old group.

It must be remembered,

however, that Benton et al. used all "easy" letters, whereas
in the present study, an "easy" letter ("B") and a "moderate"
letter ("N") were used.
Comparisonwith Verbal Fluency Subtests of Aphasia Batteries
The results of the word fluency subtest of the NCCEA
(Spreen and Benton, 1968), can be converted to per-letter

40
scores.

An unadjusted per-letter score of 16.3 words or more

would place an individual at or above the 90th percentile for
normal adults (age unknown) .

An unadjusted per-letter score

of 8.6 words or more would place an individual at the 90th
percentile or above for aphasic patients.

The worst per-let-

ter mean performance for the present study, 9.9 words for
subjects 80 years of age or older, would place an individual
at about the 36th percentile for normal adults (age unknown) •
If one then adjusts the scores based on Spreen and Benton's
unpublished data for age and education, then one would place
subjects in the present study 80 years and older at the 55th
percentile for normal adults.

As in Benton et al.'s (1981)

study, results of Spreen and Benton (1968) are based on responses to all "easy" letters.
The verbal fluency subtest included in the BDAE (Goodglass and Kaplan, 1972) is an animal-naming task, and not an
initial-consonant task.

The authors' assertion that "average

adults name about eighteen"

(Goodglass and Kaplan, 1972) is

well above the results of the present study for initial-consonant verbal fluency.

The investigators found their aphasic

sample produced an average of 6.3 animal names, well below
the mean performances found in the present study.
The MAE (Benton and Hamsher, 1977) provide adjustment
formulae as in the NCCEA (Spreen and Benton, 1968) .

If one

adjusts for age and education the per-letter mean performance
for the oldest age cell in the present study (9.9 words),
then one would place this group at the 54th percentile on the
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MAE, a performance interpreted as "Normal"
sher, 1977).

(Benton and Ham-

For those subjects 61 to 79 years of age in the

present study, a score adjusted per the MAE formulae would
place them in the 76th percentile ("High Normal").
Spreen and Benton (1968) and Benton et al.

As in

(1981), Benton and

Hamsher's (1977) work is based on all "easy" initial consonant sitmuli.
The verbal fluency subtest included in the WAB (Kertesz,
1979) is, like the BDAE (Goodglass and Kaplan, 1972), an animal-naming task.

"Normal" subjects on the WAB named a mean

of 18.4 animals, while the aphasic subjects named 8.4 animals,
on the average.

Because of the difference in verbal fluency

categories (semantic versus initial consonant), the WAB results are not directly comparable to those in the present
study.
A summary of verbal fluency scores from the previous
studies discussed herein is presented alongside results from
this study in Table IV.

All scores have been converted to

per-letter mean scores.

Only those studies which used ini-

tial-consonant stimuli are included.
Correlative Information
In addition to measuring normal verbal fluency performance in the elderly on initial-consonant tasks, this study
sought to determine the extent of association, if any, between
score and the variables of age, sex, educational level and
order of stimulus presentation.
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TABLE IV
VERBAL FLUENCY RESULTS OF SEVERAL STUDIES PRESENTED
AS PER-LETTER ESTIMATES
Study

Mean Words
Produced

Subgroups

12.2
12.3
9.9

Secrest,
1982

61 to 69 years
70 to 79 years
80+ years

Borkowski et al.
1967

Brain-injured
Normal

6.6
9.4

Benton,
1968

Rt. hemishpere
Lt. hemisphere
Bilateral

11. 3
7.9
6.3

Ramier & Hecaen
1970

Lt. frontal
Rt. non-frontal

Butters et al.
1978

Adv. Huntington's
Recent Huntington's
Normal

5.9
9.5
16.1

Rosen,
1980

Normal elderly
Mild dementia
Moderate to severe

9.2
4.4
1. 3

Benton et al.
1981

65
70
75
80

Spreen and Benton,
1968

Not stated

Benton & Hamsher,
1977

Not stated

to
to
to
to

69
74
79
84

years
years
years
years

1. 7
6.3

4 % scored 7 • 3 or fewer
2%
"
6%
"
11%
"
if 9. 9,

then adj. score=

55th percentile
for nor:mal adults
if 9. 9,

then adj. score=
54th percentile,
or "Normal"
if 12. 2, then adj. score
= 76th percentile
or "High Nor:mal"
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The correlation coefficient of .49 found in this study
between years of education and score is described as moderately high.

The more years of school a subject had had, the

higher she or he was likely to score on the verbal fluency
measure.

Studies by Benton et al.

(1981), Benton and Ham-

sher (1977), Benton (1968) and Spreen and Benton (1968) referred to age- and education-referenced norms, but did not
indicate where these data could be located.

It can be assumed,

however, that these investigators accounted for the influence
of education in some way.

The fewer years of education a sub-

ject has had, the more correction points she or he received
gratis from the adjustment formulae in the MAE (Benton and
Hamsher, 1977) and on the NCCEA (Spreen and Benton, 1968).
Thus, this adjustment indicates higher verbal fluency scores
are achieved by persons having more years of education.
This study also found a low but definite (£=.22) correlation between sex and score, with females performing
slightly better than males.

The MAE adjustment formulae

(Benton and Hamsher, 1977) reflect this finding as well,
since males receive more correction points than do females.
Another low but definite negative correlation was determined in this study between age and score (£=-.29), indicating that the older a subject was, the lower his or her
performance is likely to be.

Such a finding supports the re-

sults in the word fluency section of Schaie and Strother's
(1968) cross-sequential study.

Yet it must be emphasized

that this correlation is low in the present study.

The
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correlation between age and score does not exist until the
third age cell, i.e., those 80 years of age and older.
larly, Benton et al.

Simi-

(1981) found a distinction between those

over 80 and those under 80 (see Table IV) •

It is not known

why the oldest subjects in the present study performed slightly worse than their younger couterparts.

Biologic aging is

thought to affect speed of performance negatively (Botwinick,
1973).

Possibly, those in the oldest chronological group are

also biologically older than those 79 years of age and younger.
Educational levels may possibly be a factor in the low negative correlation, since those in the oldest age cell have a
mean educational level (9.7 years)

lower than that of theed-

ucational level of the younger subjects (12.5 years).
The last degree of association determined in this study,
that between order of stimulus presentation and score, failed
to find a correlation (£=-.07).

It appears, then, that ver-

bal fluency score is not affected by order of trial presentation.

Since trial presentations were not randomized in this

study, conclusions about an order effect should be drawn with
caution.
ski et al.

In support of this interpretation, however, Borkow(1967) also failed to find an order effect.

In sununary, these findings present normative verbal
fluency data on a group of apparently non-brain-injured elderly subjects.

More specifically, means, ranges and standard

deviations for initial consonant tasks involving an "easy"
letter and a "moderate" letter, for subjects in three age
cells from 61 to 97 years of age, are presented.

Low but
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definite negative correlations were found between age and
score, and between maleness and score.

A moderate positive

correlation was found between education level and score.
Finally, no correlation was found between order of presentation of stimuli and score.

CHAPTER V
CONCLUSIONS AND IMPLICATIONS
Sununary and Conclusions
The timed, divergent language task referred to as verbal fluency has been described as a sensitive test of brain
injury (Wertz, 1979) and such tests have been included in
aphasia batteries and used in neuropsychological research.
Few investigations, however, have focused on the normative
performance of elderly adults.
The purpose of this study was to measure the verbal
fluency of normal gerontologic subjects and to determine the
extent of association between verbal fluency score and level
of education.

Specifically, this investigation sought to

determine means, ranges and standard deviations for three
groups of subjects:

those 61 to 69 years of age, those 70 to

79 years of age, and those 80 years of age and above.

In ad-

dition, correlations between verbal fluency score, and age,
sex, years of education, and order of stimulus presentation
were computed.
One hundred and eleven persons were interviewed for
this study.

On the basis of the interview and two question-

naires designed to identify past history of possible neurolog ic involvement, 23 interviewees were excluded from the
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study.

The remaining 88 normal elderly subjects performed

verbal fluency tasks with the initial consonant stimuli "B"
and "N," each for 60-second periods.
Means, ranges and standard deviations for each age cell
were computed.

The younger two age cells produced a per-let-

ter average of 12.2 and 12.3 words per minute, respectively.
Those in the oldest age cell produced a mean of 9.9 words per
minute.

All groups produced an average of 3.5 words more

with the letter "B" (an "easy" stimulus) than with the letter
"N"

(a "moderate" stimulus) .
In addition, Pearson Product-Moment Correlation Coeffi-

cients were performed on the data.

A low but definite nega-

tive correlation was found between verbal fluency score and
age (£=-.29), as well as between score and sex (males performed slightly worse: £=.22).

A moderately high positive correl-

ation (£=.49) was found between score and years of education.
No correlation was found between score and order of stimulus
presentation.

A one-tailed !-test revealed that subjects in

the oldest cell performed significantly more poorly than
those in the younger two cells (p < . 05) .
Implications
Research
Further investigation into the verbal efficiency of the
"old old" is warranted.

In this study, only 23 subjects aged

80 years and above participated.

For more valid norms, this

age cell should include more members.

Since this age cell's
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mean verbal fluency score was lower than the younger group's
score, it would be interesting to explore normative performance in the upper limits of the life span.

Benton et al.

(1981) also found performance in individuals above the age of
80 years to be lower than the performance of younger elderly.
However, because of the way in which the age cells were divided in the present study, it is not possible to know at what
chronological year the decline in performance actually occurs.
Furthermore, persons in the 9th decade of life and older often have had fewer years of education than their younger
counterparts.

In this study, the oldest age cell had a mean

of 9.7 years of education, whereas those in their sixties and
seventies had a mean of 12.5 years.

The interrelationships

among age, education, and verbal efficiency measures require
further study.

Since more and more people are living well

into the 9th decade of life (Cain, 1982) , investigations into
the linguistic behavior of this group may prove useful.

Also,

it would be more precise for future investigations to include
smaller age ranges, e.g., five-year cells as opposed to the
ten-year cells in the present study.
The operational definition of "normal" may also become
problematic in future research.

In this study, 18.5 percent

of the original interviewees could not be considered normal
for the purposes of the study.

Since neurologic conditions

have a greater prevalence in older populations, perhaps such
definitions of normality are too restrictive.

A random sam-

pling of older individuals may lower the average verbal
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fluency score, but may perhaps be more realistic.

A possible

definition of normality in the lives of elderly people is the
extent to which they are able to function in the community.
Studies which compare verbal efficiency of residents in nursing homes with uninstitutionalized elderly persons may be
indicated (Hutchinson, 1981) .
Clinical
Previous investigations into verbal fluency have concluded that low performance on such a measure may indicate
brain injury and may even aid in localization of such (Perret, 1974;
1967).

Ramier and Hecaen, 1970; Benton, 1968; Milner,

Results of the present study suggest, however, that

verbal fluency may also be somewhat low in normal subjects
over the age of 80 years.

If verbal fluency is to be con-

sidered a valid test of neurologic dysfunction, then degrees
of pathological performance must be identified.

A glance at

Table IV on page 42 shows that performance on verbal fluency
tasks have varied widely among similar groups of subjects,
and that scores have varied not at all between some normal
and some brain-injured groups.

In any case, clinicians who

test older individuals may want to compare their subjects'
performances with gerontologic norms, such as those presented
in this study.
Results of the present investigation also indicate
that there may be an association between level of education
and verbal fluency score.

Pre-morbid educational level is
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conunonly viewed as important in the diagnosis of language
pathology.

In practice, however, there is not often a means

of taking prior educational level into account when determining degree of present impairment (with the exceptions of the
MAE, Benton and Hamsher, 1977, and the NCCEA, Spreen and Benton, 1968) .

The results of the present study emphasize the

importance for clinicians to consider the pre-morbid educational levels of their patients who have neurologic involvement which affects conununication.
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APPENDIX A
SUBJECT CHARACTERISTICS
SUBJECT
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

AGE
61
62
62
63
63
63
63
64
64
64
64
64
65
65
65
65
66
66
67
67
67
67
67
67
68
68
68
69
69
69
70
70
70
70
70
71
71
71
71
72
72

SEX
M
F
F

M
M
F
F
F
F

M
M
F

M
F
F
F
F
F
F
F
F
F

M
M
M
F
F
F

M
F
F
F

M
M
F
F
F
F
F
F
F

YEARS EDUCATION
16
16
12
8
12
16
12
5
12
20
12
13
12
15
12
16
12
12
9

12
12
16
18
12
1. 5
12
12
12
16
12
14
15
14
12
16
12.5
13
12
14
13
11
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SUBJECT
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

AGE
73
73
73
73
74
74
74
75
75
75
75
76
76
76
77
77
77
77
78
78
78
79
79
79
80
80
80
81
81
81
81
81
81
82
82
82
83
83
83
83
86
86
87
90
91
94
97

SEX
F

M
F
F

M
M
M
F
F
F

M
F
F
F

M
F
F
F

M
M
F
F

M
F
F
F
F

M
F
F

M
F
F

M
F

M
F

M
M
M
M
F

M
F
F

M
F

YEARS EDUCATION
13
10
13

11
12
12
12
13.5
12
17
18
10
12
8
7
14
10
17.5
9.5
8.5
13.5
19
11
6
14
16
8.5
8
10.5
6
9
13.5
6. 5
16
1
8
16
14
8
9
9
16
8
8
2

9
8

APPENDIX B
SELECTION OF SUBJECTS ACCORDING TO CRITERIA
SCREENING
QUESTIONNAIRE #1

1.
2.
3.
4.
5.

Have you ever had a stroke?
Have you ever been hit on the head?*
(Have you ever lost consciousness?)
Have you ever had seizures?
Have you ever had meningitis?
Have you ever had a brain tumor or
brain abscess?

*Individuals who have reached the seventh
decade of life without having been hit on
the head are rare indeed. If a subject
answered "yes" to question #2, then the
examiner probed with the question "Did
you lose consciousness?" in an effort to
determine if there might have been lasting brain injury. Subjects who reported
losing consciousness for more than a few
minutes were excluded from the study.
SCREENING
QUESTIONNAIRE #2
1.
2.
3.
4.
5.

6.
7.
8.

(adapted from Folstein et al., 1975)

What is today's date?
(If necessary, ask specifically
for the month, date, year, and day of the week.) 1 point
each ( 4 points)
What season is this?
(1 point)
What state are we in? (1 point)
And the county? What town are we in? What's the name of
the building? What floor are we on now? 1 point each
(4 points)
I'll say three words, and you say them after me. Ready?
Duck - table - shoe (subject says these words). Say them
again.
(Subject repeats words.)
Now remember them, because I'll ask you for them in a minute: duck, table,
shoe. 1 point for each word (3 points)
Now spell the word "WORLD" - but spell it backwards!
1 point for each correctly placed letter (5 points)
Now what were those three words I had you repeat after me?
1 point for each word (3 points)
What's this?
(point to pencil or pen)
And this?
(point
to watch)
1 point each (2 points)
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9.
10.
11.
12.

13.

Say this phrase after me:
"No ifs, ands, or buts."
(1 point)
Now please take this piece of paper, (point to flat
plain piece of paper) fold it in half, then give it back
to me.
1 point for each part of the command (3 points)
Read this sentence and do what it says.
(CLOSE YOUR
EYES - printed in large letters)
(1 point)
Now just write a sentence - anything you want to write
is fine, as long as it's a complete sentence.
(According to Folstein et al., 1975, it must contain a
subject and a verb and make sense. Grammar and spelling
are not important)
(1 point)
Take a look at this design, and make one just like it,
right below it.

(Each figure must
point)
(1 point)
NOTE:

Since most subjects earned more than 20 points (the
cut-off score for passing) from questions 1 through 8,
the latter part of the questionnaire was not administered in those cases, in order to save time.
If a subject had not earned enough points to pass on
the first eight questions, the rest of the questionnaire was administered in an effort to bring him or
her up to criterion.

CRITERIA FOR INCLUSION IN THE STUDY
Subjects who were native speakers of English, with hearing
and motor speech skills adequate for the task, who scored 20
or above on Screening Questionnaire #2 and who answered "no"
to all items on Screening Questionnaire #1
EXCLUSIONS
Those who failed Screening #1:
Those who failed Screening #2:
Other exclusions

10
9
1 deafness
3 other native language
besides English

APPENDIX C
SCORE SHEET
NAME:

DATE:

-

AGE:

BIRTHDATE:
EDUCATION:

-

SEX:

~~~~~~~~~~

SCREENING #1

yes

no

SCREENING #2

yes

no

Trial #1

(T)

Task

#1

(B)

Task

#2

(N)

Order:

*

I.

II.

*

SITE:

~~~~-

first

1
1
1
1
1

year
season
date
day
month

1
1
1
1
1

state
county
town
building
floor

3
5

3
2

duck, table, shoe
DLROW
duck, table, shoe
pencil, watch

stroke?
loss of consciousness?
seizures?
meningitis?
tumor? abscess?

adapted from Folstein et al. (1975);

see Appendix B

1

3

1
1
1

no ifs, ands
or buts
3-part command
read and obey
write
draw

APPENDIX D
RAW DATA
"B" WORDS

"N" WORDS

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

18
18
16
8
14
13
12
12
21
11
13
20
16
11
18
12
15
12
21
12
11
19
15
21
6
9
14
15
14

15
20
10
6
11
13
8
9
9
12
14
13
9
9
13
11
9
14

31
32
33
34
35
36
37
38
39
40
41

SUBJECTS

61
to
69
years
of
age

70
to
79
years
of
age

TOTAL

ORDER

5

8
9
13
11
14
5
9
11
12
7
3

33
38
26
14
25
26
20
21
30
23
27
33
25
20
31
23
24
26
29
20
20
32
26
35
11
18
25
27
21
8

1
1
1
2
2
2
1
2
2
2
1
1
2
2
2
2
1
1
1
2
2
2
1
1
2
2
1
2
2
1

4
19
17
13
22
13
11
21
20
12
20

4
14
7
9
16
9
11
18
13
8
15

8
33
24
22
38
22
22
39
33
20
35

1
1

8

2

2
2
2
2
1
1
1
1

60
SUBJECTS

80
to
97

years
of
age

"B" WORDS

"N" WORDS

TOTAL

ORDER

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

14
11
17
8
15
12
23
16
15
22
19
12
17
11
7
10
14
23
7
8
9
12
17
11

11
6
10
7
4
12
11
15
12
11
15
10
15
4
6
7
15
14
8
5
9
12
12
5

25
17
27
15
19
24
34
31
27
33
34
22
32
15
13
17
29
37
15
13
18
24
29
16

1
2
1
1
2
1
1
2
2
2
1
2
1
1
2
2
1
1
1
2
1
2
1
1

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

21
16
9
9
6
7
7
13
9
10
15
10
15
18

12
12
8
1
8
8
7
6
7
9
9
9
15
8
10
8
6
13
7
10
10
4

33
28
17
10
14
15
14
19
16
19
24
19
30
26
19
17
20
31
15
24
24
11
14

2
2
1
2
1
1
1
2
1
2
2
1
2
2
1
1
1
1
1
1
1
1
2

9
9

14
18
8

14
14
7
8

6

