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Abstract
Word finding difficulty is a known impairments in multiple sclerosis (MS). The purpose of this
study is to adapt homophone meaning generation test to Persian language, and then examine word
storage and access in multiple sclerosis patients through these three word-finding tests. This study
examined the word retrieval in 90 Persian speaking patients with multiple sclerosis and 90 matched
healthy controls through three tasks: semantic fluency, phonemic fluency, and homophonic meaning
generation. The Persian homophone meaning generation test had a strong convergent validity with
semantic and phonemic switching and an adequate divergent validity with semantic and phonemic
clustering. There was a significant difference between two groups in all three tests (p<0.001) except
semantic and phonetic clustering (p≥ 0.05). Multiple sclerosis is a disease affecting word access, but
not the word storage, and Persian homophone meaning generation test is an appropriate, valid, and
reliable test to evaluate word-finding difficulties in this population.
Keywords: Language, Naming, verbal fluency, HMGT.
INTRODUCTION
Multiple sclerosis (MS) is a chronic autoimmune
neurological condition with a prevalence of
28 per 1000 persons in Iran1,2 with up to 70%
of patients showing cognitive dysfunction.3,4
Cognitive status predicts the patient’s quality of
life at all stages of the disease.5,6 However, not
all neuropsychological tests are suitable in the
detection of cognitive impairments in MS.7 Thus,
a comprehensive battery for cognitive evaluation
was suggested by an expert panel in 2000.8
Based on this battery, which covers processing
speed, working memory, learning and memory,
executive function, visuospatial processing, and
word-finding, only 23.4% of MS patients are
cognitively normal.9,10
Word finding difficulty is one of the cognitive
impairments in people with MS. Word retrieval
composes of two components: lexical knowledge,
and search process within existing lexical
knowledge.11 Word finding is usually evaluated

by confrontation naming tasks such as Boston
Naming Test12, which only addresses word
knowledge, and does not detect lexical access.11
Verbal fluency is another test which is used
frequently.13 It has two subtests, namely, semantic
fluency and phonemic fluency. The participant
is asked to generate as many words as possible
in 60 seconds. The words are within a semantic
category in semantic fluency tasks, or start with
a specific letter in the phonemic fluency tasks.14
Unlike picture naming, verbal fluency covers
both lexical storage and efficient access to word
storage by its two components which are known as
clustering and switching.11,13 Clustering represents
the production of words within the semantic or
phonemic subcategories which evaluates the
lexical storage, and switching reflects the ability
to shift between clusters which evaluates the
lexical access.11
Homophone meaning generation test (HMGT)
is a test that assess retrieval flexibility. In this
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test, participants are required to generate multiple
meanings for each homophone. HMGT requires
more searching strategies than the previous
two tests, since after the first retrieval attempt,
examinee needs to continue searching by
more complicated techniques.11,15,16 Warrington
suggested that this test measures the ability to
switch between alternative verbal concepts, and
patients with anterior brain lesions were found
to be more impaired on the HMGT than those
with posterior lesions.15 Kavé adapted this test
to Hebrew language and study the correlation
between HMGT and verbal fluency. 17 She
maintained that HMGT is highly correlated with
total score, switching, and clustering in semantic
and phonemic fluency tasks but not with phonemic
cluster size. Furthermore, Castner proposed that
patients with Parkinson’s disease had lower scores
on HMGT than healthy controls.18 Moreover,
Kavé et al. evaluated word finding abilities in 207
normally developing Hebrew-speaking children
aged 8-17 using picture naming, phonemic and
semantic fluency, and HMGT. She found no sex
effect, but a positive correlation between age
and test scores.11 This correlation was weakest
for the naming test and strongest for the HMGT.
Therefore, the more executive demands required
by a test the steeper the slope of performance
increase on this test.
The main purpose of this study is to examine
word-finding performance in MS patients through
these three word-finding tests.

acquire Persian as their maternal tongue (Table 1).
MS patients were the subjects registered in
Iranian Multiple Sclerosis Society. Exclusion
criteria include: History of head trauma in the
last 10 years, stroke, and epilepsy, history of
other neurologic or psychiatric diseases, alcohol
abuse, severe depression, and history of speech,
language, or learning problems.
Procedure
HMGT was adapted to Persian by extracting
all Persian homophones with at least 3 possible
meanings from the Persian dictionary.19 Sixteen
homophones were selected based on their
frequency and their content validity was evaluated
by eight professional experts. The list of items is
presented in Table 2. The selected homophones
were randomly mixed in one list, and the same
list was administrated to all participants without
time constraint and with all responses recorded
verbatim. Each distinct meaning was scored one
point, and the sum of distinct meanings generated
for 16 homophones were considered the total
test score.
In addition to HMGT, two other tests - semantic
and phonetic fluency- were administrated to both
groups. Subjects were instructed to generate as
many words as possible within 60 s on each of
two semantic categories (animals and fruits)
and three letters (   /f/,     /A/,  and   /s/). The
following scores were obtained in the phonemic
and semantic fluency tests: (1) number of word
produced, excluding errors and repetitions, (2)
mean cluster size, and (3) number of switches.
Detailed rules for scoring cluster size and switches
for both fluency tasks have been provided by
Troyer et al.13 The internal consistency of scores
on the HMGT was examined using Cronbach’s
coefficient (α).
These surveys were conducted according to
the ethical rules of the National Public Health
Institute, and the investigations were performed
in accordance with the Declaration of Helsinki.
Ethics committee of Iran University of Medical
Sciences approved the study.

METHODS
Participants
A convenience sample of 90 Persian-speaking
patients with relapsing-remitting MS with
EDSS<6 and 90 healthy controls were recruited
non-randomly. By carefully considering all
exclusion and inclusion criteria, and having a
large group with the least standard error, we
tried to minimize the selection bias. All subjects
were literate, 20-50 years old, right-handed, and

Table 1: Demographic information of the MS patients and controls
Gender

Education ≤12 yrs

Education >12 yrs

Total

20-30 yrs

31-40 yrs

41-50 yrs

20-30 yrs

31-40 yrs

41-50 yrs

Patients 56 (62.22%)
		

15
(17%)

16
(18%)

17
(19%)

16
(18%)

13
(14%)

13
(14%)

90

Controls 45 (50.0%)
		

11
(12%)

14
(16%)

12
(13%)

20
(22%)

17
(19%)

16
(18%)

90
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Table 2: Number of possible meaning per target on the Persian homophone meaning generation test
and the mean number of distinct meaning generated per target across healthy controls
Target

Possible meanings

Mean no. of distinct
meanings generated

1

/gaz/

4

2.55

2

/duŝ/

4

2.73

3

/sir/

4

2.34

4

/ton/

3

2.48

5

3

1.95

6

/parti/
/pas/

8

2.81

7

/ŝur/

7

2.34

8

/tærk/

3

1.61

9

/væǰh/

6

1.67

10

/mina/

4

2.38

11

/bar/

8

2.27

12

/baz/

6

2.83

13

/tir/

7

2.75

14

/bum/

5

2.65

15

/hæva/

7

1.97

16

/qærar/

6

2.31

RESULTS
Validity and reliability
Demographic information of two groups is
presented in Table 1. The tests were administered
to 90 patients and 90 healthy controls; 56 (62%)
and 45 (50%) female in patient and control
groups respectively. A Kolmogorov- Smirnov
test applied to the distribution of HMGT scores
in the healthy sample showed that HMGT scores
are normally distributed; z=0.80, p=0.52. The
internal consistency of scores on the HMGT
was examined using Cronbach’s coefficient;
which showed that alpha value of 0.80. Interitem correlation indicated a positive relationship
between items and also between the items and
the total score (p<0.05) (Table 3). Sex had no
significant effect on HMGT scores (p=0.59).
There was also no significant correlation between
age and performance on the word generation test
(r=0.00, p=0.99). However the correlation between
HMGT score and the level of education was
highly significant (r=0.28, p=0.006). Test-retest
analysis indicated high reliability (α=0.98, r=0.97).

Furthermore, there was substantial agreement
between the two scorers on the HMGT total
score (intra-class correlation coefficient=0.99, and
standard error of measurement=1.71). Reliability
was further demonstrated through a Guttman
split-half reliability coefficient of 0.75. The items
in form A were /gaz/, /duŝ/, /sir/, /ton/, /parti/, /
pas/, /ŝur/, and /tærk/, and form B composed of
/væ h/, /mina/, /bar/, /baz/, /tir/, /bum/, /hæva/,
and /qærar/.
In addition to reliability, validity of HMGT
was examined. Content validity ratio (CVR) of the
items were all above the cut-off value presented
in Lawsche Table (0.75) and therefore all items
were retained for the next stage. Also based on the
results of content validity index (CVI) calculation,
all the items were accepted. Since their CVI values
were greater than 0.79 (Table 4).
In order to examine the construct validity,
convergent and divergent validity were analyzed
by correlations with HMGT and semantic and
phonemic total score, clustering and switching.
This correlation was significant for total score and
switches in both semantic and phonemic fluency
tests but not for semantic or phonemic clustering
at the 0.01 level as presented in the Table 5.
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Table 3: Item-total correlation coefficients, and Cronbach’s alpha when each item excluded
Items

Item-total correlation

Cronbach’s alpha if item excluded

/gaz/

0.33

0.80

/duŝ/
/sir/

0.36

0.80

0.22

0.80

/ton/

0.36

0.80

/parti/

0.43

0.79

/pas/
/ŝur/

0.53

0.78

0.45

0.79

/tærk/
/væǰh/

0.43

0.79

0.36

0.80

/mina/

0.35

0.80

/bar/

0.55

0.78

/baz/

0.46

0.79

/tir/
/bum/

0.32

0.80

0.57

0.78

/hæva/

0.42

0.79

/qærar/

0.32

0.80

Table 4: Content validity ration (CVR) and content validity index (CVI) of items of homophone
meaning generation test
Items

CVR

CVI
S-CVI

C-CVI

R-CVI

/gaz/

1

1

1

1

/duŝ/
/sir/

1

0.88

1

1

1

1

1

1

1

0.88

0.77

0.88

/parti/
/pas/

0.77

0.88

0.88

0.88

1

0.77

0.88

0.88

/ŝur/

1

1

1

1

/ton/

/tærk/

1

0.88

0.88

0.77

/væǰh/

1

0.77

0.88

0.77

/mina/

1

0.88

0.77

0.88

/bar/

1

1

1

1

/baz/
/tir/
/bum/

1

1

1

1

1

0.77

1

1

0.77

0.88

0.88

1

/hæva/

1

1

0.88

0.88

/qærar/

1

1

0.88

1

S-CVI, Simplicity-CVI; C-CVI, Clarity-CVI; R-CVI, Relevancy-CVI
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Table 5: Correlation of HMGT with the scores in phonemic and semantic fluency test.
Fluency
HMGT

Switching

Clustering

Phonemic

Semantic

Phonemic

Semantic

Phonemic

Semantic

r= 0.65

r= 0.54

r= 0.58

r= 0.36

r= 0.05

r= 0.22

P< 0.01

P< 0.01

P< 0.01

P< 0.01

p=0.44

p=0.03

After studying psychometric properties,
i.e. validity and reliability of the HMGT, we
compared word-finding performance in MS
group and healthy group using independent
t-test. As presented in Table 6, normal subjects
had significantly higher scores on all tests and
scores (p<0.01) except semantic and phonemic
clustering (p>0.05).
DISCUSSION
Measurement characteristics of Persian HMGT
The Kolmogorov-Smirnov test showed that
Persian HMGT row scores did not depart
significantly from a normal distribution, similar
to the English and Hebrew language versions.15-17
The Persian HMGT was also found to have an
acceptable level of reliability with high inter-rater
and intra-rater reliability.
Word-finding difficulties in multiple sclerosis
This investigation addressed the question of
whether HMGT reflects word-finding problems in
MS population. As hypothesized, patients tended
to have lower scores in word generation test, total
scores and switches in verbal fluency, but equal
scores in semantic and phonemic clustering.
The findings are important in the evaluation
and treatment of anomia in a variety of medical
conditions since understanding the underlying
processes in word-finding performance could

lead to the precise diagnosis and appropriate
treatment. Word generation on fluency tests
depends on both normal executive search
strategies and lexical knowledge which are
reflected mostly by the number of switches and
cluster size respectively.11,13 However Homophone
Meaning Generation Test basically represents
retrieval flexibility.15 Previous studies indicated
that patients with MS produced fewer words
and switching responses, but had normal size
clusters.20,21 We hypothesized that word finding
difficulty in these patients was due to impaired
strategic search. Therefore, HMGT, which is
a test of word access, is thought better suited
for screening and evaluating anomia in MS
subjects. Our results suggest that MS patients are
impaired on both semantic and fluency tasks, and
as predicted, this deficit is mainly due to their
weakness in switching strategies which reflect
strategic search, response initiation, monitoring,
shifting, and flexibility.13,22,23 On the other hand,
these patients produced fewer distinct meanings
for selected homophones.
To summarize, MS individuals are more
impaired on the verbal switching tasks than
lexical repertoire. We showed that Persian HMGT
is more suitable in assessing MS patients than
verbal fluency test in assessing anomia in MS
population.
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42.43 (7.25)

<0.01
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Semantic switches

15.84 (4.19)

19.82 (3.95)

<0.01

Phonemic switches

14.84 (7.56)

24.01 (5.35)

<0.01

Semantic clustering

1.01 (0.37)

1.09 (0.41)

0.18

Phonemic clustering

0.39 (0.31)

0.34 (0.22)

0.28
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