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Abstract— The present study aimed to find the effect of
ageing and gender on verbal fluency in Malayalam speak-ers.
A total of 90 participants from three age groups including
(20-30, 60-75,>75) years were taken for the study. Each
group consist of cognitively unimpaired 15 males and 15
females. Subjects were administered with Semantic and
phonemic verbal fluency test .Each subject was asked to
produce as many words as possible within 1 minute time
period for the given tasks. Verbal mental tracking test were
also per-formed with word memory test by asking the sub-
jects to recall the list of given 10 words within 1 minute
regardless of order. Result of the study showed significant
differences between age groups for all the given task. Study
didn’t found any gender significance. Study concludes that
verbal fluency scores decreases as the age increases.
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[. INTRODUCTION

Aging is an inherent process that involves changes in a
person’s cognitive abilities and functionality. The natural
aging process can cause cognitive decline, including
executive function impairment. Memory issues are common
among older adults and there is a monotonic trend to report
more memory problems with advancing age [1]. Most studies
have assessed that cognitive changes are associated with
normal aging. The processing speed often slows down with
normal aging, which may have implications for a range of
cognitive domains. Aging may also impair the retrieval of
memory, which is the ability to access newly learned
information.

To test for the cognitive change, there are numerous
tools and measurements .The verbal fluency test is a quick
neurophysiological method for assessing verbal fluency. It
comprised of two tasks, category fluency which is also called
semantic fluency and the letter fluency task which is also
called as phonemic fluency. The results of verbal fluency task
are used to assess language functions(vocabulary size,
naming, speed of response), mental organization ,search
strategies, short term memory and long term memory[2].The
verbal fluency tasks rely on verbal ability and executive
control ability; participants need to retrieve words from their
language, which clearly necessitates access their mental
lexicon, and they must focus on the task ,select words
meeting certain constraints and prevent repetition, which
certainly involves executive control processes(e.g., Fisk and
Sharp,2004). Verbal fluency can be used to find out
healthy[3], and those who have age related memory
impairment, and with Parkinson’s disease and are most likely
to develop dementia[4]. Performance in verbal fluency
reflects working memory, inhibition and effortful self-
initiation.

Several studies have done to document the effects of
factors such as age, gender and education on performances
of verbal fluency tasks.

Some studies found that performance for verbal
fluency decreases with advancement in age. This was evident
in a study done on south Indian adults, where verbal fluency
scores declined significantly with aging[5].Effect of age on
category verbal fluency in Malayalam speakers found that
age inversely affected category fluency[6].Age and education
were found to have an effect on phonemic and semantic
fluency task [7],younger individuals and those with more
education produced more animals name than older
participants and those with less education[8].Another study
by[9] observed no significant differences in letter and
category fluency to age. No significant gender differences in
verbal fluency was noted in studies by [10], [11].A study
among Egyptian Arabic speakers revealed that males
produced more words compared to females in both letter and
category fluency task, however there were no statically
significant difference in performance between gender
groups[12].

The influence of education on healthy people found
that illiterate people had poor performances in category
fluency task than other schooling groups [13].A study done
to find the effect of language and ethnicity on 5 ethnic groups,
showed that age and education may not affect all the ethnic
groups equally[14].

Il. METHOD

A total of 90 participants who are the native speakers of
Malayalam from the district of Thrissur in Kerala was taken
for the study. The participants were categorized in to three
groups comprising of 15 males and 15 females in each group.
Thirty controls aged 20-30 years in Group |, thirty subjects
aged 60-75 years in Group Il and thirty subjects aged above
75 years in Group Ill. Native Malayalam participants were
included based on LEAP-Q (Language Experience and
Proficiency Questionnaire) developed by Ramya Maitreyee
& S.P.Goswami (2009) .It was administered on each
participants and those with a good score of “5”were included
for the study. The purpose and procedure of the study was
explained to each participant and consent was also collected
as a sign of confirmation for their active participation in the
study. Ethical Guidelines for Bio-Behavioural Research,
AlISH(2009) was followed for the study.

All participants were screened for health related
problems wusing a semi-structured medical interview
questionnaire .Subjects were screened with Mini Mental
Status Examination (MMSE) to check their cognitive
functioning and they also screened with the Right handed test
(Briggs and Nebes,1975) .The Researcher made sure to
maintain 1 metre distance and wore a face mask during the
assessment .The researcher also used the hand sanitizer
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before and after the assessment as a part of Covid-19
precaution.

For the detailed assessment of the study, participants
were asked to sit comfortably 1 meter distance away from the
researcher in a room with minimal distractions. The
participants were reinforced to perform the tasks within one
minute after giving instruction as follows; “Lion is an
example of an animal”, “Pusthakam starts with the letter “P”,
and “Mazha” starts with the letter “M”, can you name more
items for each of the task-semantic category, letter category
/Pl and /M/ respectively. All participants’ responses was
recorded using audio recorder Sony Mz322 and then analyzed
for each of the tasks.

The initial task was the semantic category verbal
fluency test on animal category. Participants were instructed
to name as many animals name they can think of in
Malayalam within 1 minute. Participants were further
instructed to avoid repeating words or saying words that do
not belong to the category. Phonemic fluency task was also
be administered with the letters /P/ and/M/.The participants
were instructed to retrieve as many Malayalam words as
possible beginning with the target letter in one minute time
limit.

Both the tasks were administered on the control
Group | and the subjects in the group Il and Ill. The
researcher provided an example for both the tasks before the
commencement of task to the participants. The researcher
used-a stopwatch to analyses the responses for 1 minute (60
seconds).

A score of 1 was given for each participants for the
verbal fluency task for each correct responses. The number of
repeated words, incorrect words, words not belonging to the
category, words from other languages and place names didn’t

counted while scoring .The number of correct responses
refers to number of responses produced in 1 minute excluding
errors.

Verbal mental tracking was also tested with Word
memory test. For this, ten words of common objects was
presented on the paper cards at 5sec interval. After the
presentation of cards, the participants were asked to recall the
words from the list verbally. Performance was evaluated on
the basis of number of items recalled, regardless of the
presentation order. A score of 1 was pointed for the words
that recalled from the presentation.

Appropriate statistical analysis was carried out using
SPSS(Statistical Package for Social Sciences) Version 20.0.,
with respect to the objectives of the study.

[1l. RESULTS AND DISCUSSION

Descriptive statistical analysis was carried out to determine
the Mean and Standard Deviation (S.D) for the all the tasks
across age groups and gender. SPSS software (Statistical
Package for the Social Sciences) Version 20.0 was utilized to
determine the whole statically analysis.

The data was subjected to the Shapiro Wilks test for
normality. The results revealed that data was significantly
deviating from normal distribution(ie, P<0.05).Therefore
non-parametric Kruskal Wallis test was carried out to see the
significant difference across age groups for all parameters. If
there is a significant difference further the Mann Whitney U
test was carried out to see the pairwise significant difference
between age groups for all parameters. The Mann-Whitney U
test was carried out to see the significant difference between
Male and female for all parameters.

A. Descriptive statistics of Gender performance in semantic and phonemic fluency tasks and for the Word recalling task:

Parameters | Variables | Gender | Mean | SD | Median | |Z] | p-value
Animals M 14.78 | 4.215 | 15.00
W F 14.27 | 3.875 | 14.00 0.700 | 0484
Animlas M 13.09 | 3.831 | 14.00
Cw F 12.62 | 3.550 | 12.00 0.681 | 0496

Table 1: Mann Whitney-U Test; Descriptive statistics of Semantic categories for Males and Females:

Note: TW-total words, CW-correct words, SD-standard deviation

Parameters | Variables | Gender | Mean | SD | Median | |Z] | p-value
| [ SIS0 o | oo
cw | m UL sl o oms
TW | M g Tada e | 000 09
Cw M/ '\F/I 199'8002 gggg 19().6000 0.178 | 0.859

Table 2: Mann Whitney-U Test; Descriptive statistics of Phonetic categories for Males and Females:

Note: TW-total words, CW-correct words, SD-standard deviation

Parameters | Variables | Gender | Mean | SD | Median | |Z| | p-value
WR M 7.29 | 2.018| 7.00
™ F | 7.36 | 2069 | 7.00 | >:0°3| 098
WR M | 682 | 2124 7.00
o F | 6.80 | 1.938 | 7.00 | O-1%° | 089

Table 3: Mann Whitney-U Test; Descriptive statistics of word recalling for Males and Females
Note: TW-total words, CW-correct words, SD-standard deviation, WR-word recalling
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Fig. 1: Gender wise Comparison

Based on the measured variables data from Table 1
through Table 3, it shows there is slight higher mean scores
of correctly produced words in males than females on both
letter fluency (M=11.16 vs 10.87,5.D=4.199 vs 4.741 for
letter /P/; |Z|=0.405, p-value 0.686),(M=10.02 vs
9.80,S.D=4.245 vs 3.923 for letter /M/; |Z|=0.178,p-value
0.859) and category fluency(M=13.09 vs 12.62,S.D=3.831 vs
3.550;]Z|=0.681,p-value 0.496) task. For the word recalling
task also females got lower mean score than males (M=6.82
vs 6.80,S.D=2.124 vs 1.938; |Z| =0.135,p-value
0.893),although the results were not statically significant on
Mann-Whitney U test between males and females in all the
parameters mesured(P>0.05).1t indicates that there were no
gender effect. Comparison between letter and category
fluency reveals that participants generated more number of
words in category task than letter fluency task.

The present study found that in terms of gender, a
slight variation that males produced more words compared
to females in both letter and category fluency task. However,
there were no statically significant differences. The same
findings were reported in [12], they revealed that education
and age had an effect on letter and category fluency. But there
were no statistically significant difference in performance
between gender groups. Comparison between letter and
category fluency showed that subjects generated more
number of words in category task than letter fluency task.
This was also covered by [15]. They hypothesized that the
category fluency task would be similar to everyday
production tasks (such as making a shopping list), allowing
participants to receive responses by utilizing pre-existing
links between related concepts (for example, between
category label and category members and among associated
category members). In contrast, in the letter fluency task,
words must be recovered from a phonemic category, which is
rarely done in everyday speech production, so participants
must restrict the activation of semantically or associatively
related words and rely to novel retrieval strategies. In word
recalling task also there were no gender effect, which was
also reported in [16].

The next set of analyses focused on statistical
analysis for age group comparison, where the data was
subjected to Shapiro Wilks test for normality.

B. Descriptive statistics of age group comparison

Parameters | Variables Age Mean | SD | Median

Groups

20-30 16.00 | 3.57 | 16.00

P/ 60-75 10.70 | 3.97 9.50

>75 8.93 | 4.02 8.00

20-30 1430 | 3.19 | 14.00

M/ 60-75 9.53 | 3.48 8.00

>75 8.03 | 3.39 7.50

20-30 17.07 | 3.79 | 17.00

Animals 60-75 14.00 | 3.27 | 13.00

TW >75 1250 | 3.70 | 12.50

20-30 9.27 | 1.01 | 10.00

60-75 6.90 | 1.67 6.50

WR >75 5.80 | 1.54 6.00

20-30 1490 | 3.34 | 1450

P/ 60-75 9.87 | 3.60 9.00

>75 8.27 | 3.47 8.00

20-30 1357 | 3.02 | 13.50

™M/ 60-75 8.83 | 3.12 8.00

>75 7.33 | 3.15 7.00

20-30 15.37 | 3.36 | 15.00

Animals 60-75 12,30 | 3.03 | 12.00

Cw >75 10.90 | 3.21 | 11.00

20-30 8.90 | 1.16 9.00

60-75 6.40 | 1.33 6.00

WR >75 513 | 1.36 | 5.00

Table 4: Descriptive statistics of semantic and phonemic
fluency task, word recalling task across the age groups:

Note: TW-total words, CW-correct words, SD-standard
deviation, WR-word recalling

Results revealed that all verbal fluency measures
significantly deviating from normal distribution (i.e.,
p<0.05). Therefore the non-parametric Kruskal Wallis test
was carried out to see the significant differences across age
groups for all parameters. As there was a significant
difference, further Mann-Whitney U-test was carried out to
see the pairwise significant difference between age groups for
all the parameters. The statistical significance values were
compared with 0.05 and 0.01 level of significance. Following
are the statistical findings;

Age
Groups
20-30
P/ 60-75
>75
20-30
60-75
>75
20-30
60-75
>75
20-30
60-75
>75
20-30

XZ(Z) p-

Variables
value

Parameters

36.057 | 0.000

M/ 33.945 | 0.000

TW

Animals 19.847 0.000

46.752 | 0.000

cw

P/

60-75

36.4770

>75

0.000

M/

20-30

60-75

37.930

>75

0.000
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20-30
60-75
>75
20-30
60-75
>75
Table 5: Kruskal Wallis Test: Level of significance of age
group comparison:

Note: TW-total words, CW-correct words, SD-standard

deviation, WR-word recalling

Animals 24.846 | 0.000

WR 53.971 | 0.000
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Fig. 2: Age Group Comparison

The mean score for the correct words in three groups
was comparable. For all the task in this study there found a
statically significant difference between the age groups.
There was a decrease in score with increasing age in each age
groups (20-30,60-75,>75 years).For the letter /P/ (M= 14.90
vs 9.87 vs '827:SD = 334 vs3.60 vs 3.47;X?
(2)=36.4777).For letter /M/ (M= 13.57 vs 8.83 vs 7.33;S.D
=3.02 vs 3.12 vs 3.15;X%2)=37.930).For semantic
category(M=15.37 vs 12.30 vs 10.90;S.D =3.36 vs 3.03 vs
3.21;X%(2)=24.846).For word recalling( M =8.90 vs 6.40 vs
5.13;S.D =1.16 vs 1.33 vs 1.36; X? (2)=53.971).

From the statical analysis it was clearly evident that
20 -30 years got higher mean scores comparable to the other
two groups.60 -65 years got better scores than those who

aged above 75 years, although there were not much
significant difference between them.
Variables | 29 | Mean | SD | Median 1Z| P
groups value
20-30 | 16.00 | 3.57 | 16.00
60-75 | 10.70 | 3.97 9.50 4.375 1 0.000
20-30 | 16.00 | 3.57 | 16.00
P/ >75 8.93 | 4.02 8.00 5647 | 0.000
60-75 | 10.70 | 3.97 9.50
>75 8.93 | 4.02 8.00 1.686 | 0.092
20-30 | 14.30 | 3.19 | 14.00
60-75 9.53 | 348 8.00 4.421 10,000
20-30 | 14.30 | 3.19 | 14.00
M/ >75 8.03 | 3.39 7.50 5.343 | 0.000
60-75 9.53 | 348 8.00
>75 8.03 | 3.39 7.50 1.650 | 0.099
20-30 | 17.07 | 3.79 | 17.00
60-75 | 14.00 | 3.27 | 13.00 3.272 | 0.001
20-30 | 17.07 | 3.79 | 17.00
Animals |_>75_| 1250 | 370 | 1250 | +1%% | 900
60-75 | 14.00 | 3.27 | 13.00 1396 | 0.163
>75 1250 | 3.70 | 12,50 ' '

20-30 9.27 | 1.01 10.00
60-75 6.90 | 1.67 6.50 5.008 | 0.000
20-30 9.27 | 1.01 | 10.00
Word >75 5.80 | 1.54 6.00 6.449 | 0.000
Recalling | 60-75 6.90 | 1.67 6.50
>75 5.80 | 1.54 6.00 1.952 | 0.051

Table 6: Mann Whitney-U Test; Descriptive statistics of
Age group  comparison (pairs-Total words):
Note: TW-total words, CW-correct words, SD-standard
deviation, WR-word recalling

Variables gf(\)%?)s Mean | SD | Median | |Z] VESIJE
05 T o7 a0 a00 | 4493 | 0000
>75 | 827 | 347 | 800 | 1020 | 0129
B8 0 o
>75 | 7.33 | 315 | 7.00 | %6 | 0050
o7 1230 | 30n | 1200 ] 3% | 0000

w0 o
60-75 | 12.30 [ 808 | 12.00 | oo "o
>75_ | 10.90 | 3.21 | 11.00
N O N N

e i oo
>75 | 513 | 136 | 500 | S04 | 0002

Table 7: Mann Whitney U- Test; Descriptive statistics of
Age group comparison (pairs-Correct words):
Note: TW-total words, CW-correct words, SD-standard
deviation, WR-word recalling

The Kruskal wallis test showed significant
difference across age groups, therefore Mann-Whitney U test
was carried out to see pairwise comparison. Each age group
was compared with each other for all the task. For letter /P/,
(20 -30 vs 60-75;|Z|=4.493,p-value 0.000),(20-30 vs
>75;|2|=5.653,p-value 0.000),(60-75 vs >75;|Z|=1.520,p-
value 0.129).For letter /M/,(20-30 vs 60-75;|Z|=4.738,p-
value0.000),(20-30 vs >75;|Z|=5.548,p-value 0.000),(60-75
vs >75;|Z]=1.956,p-value 0.050).For semantic category,(20-
30 vs 60-75;]2]=3.806,p-value  0.000),(20-30  vs
>75;|Z|=4.581,p-value 0.000),(60-75 vs >75;|Z|=1.308,p-
value 0.191).For word recalling ,(20-30 vs 60-75
;|Z|=5.514,p-value 0.000),(20-30 vs >75;|Z|=6.481,p-value
0.000),(60-75vs>75;|Z|=3.164,p-value0.002).

The data shows that (P<0.05) indicate that there is
statically significant difference across the age groups. The
higher scores was observed in 20 -30 years than the other two
groups. Comparison between 60-75 and above 75 showed
slight differences, however it was not highly significant. The
data reveals that with increasing age there was a decrease in
score for all the tasks measured in this study.
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This could be due to the natural ageing process
causing cognitive deterioration. Memory problems are
prevalent among older persons and there is a consistent
tendency toward reporting more memory problems as one
gets older[1]. The majority of studies have shown that
cognitive changes are linked to normal ageing. With natural
ageing, processing speed slows, which may have impact on a
variety of cognitive domains. Memory retrieval, or the ability
to access newly learnt information, may be impaired by
ageing.

Our findings are in line with the study conducted
among South Indian adults where they revealed that verbal
fluency scores decreased significantly with aging[5] and there
was evidence to suggest cognitive inflexibility and executive
dysfunction as people got older.

Findings of [6] also support the results of our study
showing that age has a significant effect and gender influence
was not significant across verbal fluency tasks.

A study by [17] reported age was significantly
associated with semantic and phonemic fluency performance

I%. CONCLUSION

The study thus concluded that verbal fluency scores are better
in younger age groups compared to elder groups and there is
no gender significant differences. The current study give us
the insight about the lexical knowledge and lexical retrieval
ability, executive function in the different age groups. It also
provide information about language functions (vocabulary
size, naming, and speed of response), mental organization,
search strategies, short term memory and long term memory.
It also reflects working memory, inhibition and effortful self-
initiation. The influence of various factors on verbal fluency
can be understood by this study .So for all this, our study
findings could use as a normative data for the measures of
category and phonemic fluency task which could help to
identify healthy individuals and those with age related
memory issues among the native Malayalam speakers.

However this study has its limitations; the
participants taken for the study were with different level of
education, which may also differently affect their verbal
fluency performance.
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