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IN TRO DUC TION

Ver bal flu ency is de fined as the abil ity to form and ex press
words com pat i ble with the re quired cri te ria. While a nor -
mal level of ver bal flu ency is nec es sary for op ti mal com -

mu ni ca tion, the ver bal flu ency test can be a good di ag nos -
tic tool of par tic u lar changes in the brain that might cause a
dis rup tion in nor mal so cial func tion ing. The test con sists
of two tasks – pho ne mic or let ter flu ency and se man tic or
cat e gory flu ency. The in di vid ual is given a 60 sec ond time
in ter val to pro duce as many unique words as pos si ble be -
gin ning with a par tic u lar let ter (e.g. F, A, S) for the pho ne -
mic flu ency task and a 60 sec ond time in ter val to pro duce
as many unique words as pos si ble be long ing to a spe cific
cat e gory (e.g. an i mals, things you can find in a su per mar -
ket) for the se man tic flu ency task [1]. The test eval u ates the 
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Sum mary. Back ground. The ver bal flu ency test is a brief and ac cu rate ex am i na tion of the
pa tients cog ni tive and ex ec u tive func tions. It is very sen si tive to fron tal and tem po ral lobe
dis or ders which are of ten re ported in atyp i cal parkinsonian syn dromes, namely pro gres sive
supranuclear palsy (PSP), corticobasal de gen er a tion (CBD), and mul ti ple sys tem at ro phy
(MSA). The ver bal flu ency test has been in cluded in Addenbrooke’s Cog ni tive Ex am i na tion, 
pri mar ily used for screen ing of var i ous types of de men tia. In this study we sought to eval u ate
how we could dif fer en ti ate be tween PSP, CBD and MSA us ing the ver bal flu ency test
adapted to the Lith u a nian – speak ing pop u la tion.

Pa tients and Meth ods. 8 pa tients with PSP, 5 pa tients with CBD, and 7 pa tients with
MSA were re cruited to par tic i pate in our study. The ver bal flu ency test con sist ing of two
tasks adapted to the Lith u a nian – speak ing pop u la tion was ad min is tered to each pa tient and
to tal words gen er ated for each task were eval u ated. We com pared the re sults be tween each
pa tient group. Mean val ues with 95% Con fi dence In ter vals and a one – way ANOVA with a
post – hoc Bonferroni was used for sta tis ti cal anal y sis.

Re sults. Mean val ues of to tal words gen er ated with a 95% CI for each group re spec tively
were: PSP – 4.87 (4.18; 5.57), CBD – 6.20 (5.64; 6.75) and MSA – 9.28 (8.26; 10.31) for pho -
ne mic flu ency; and PSP – 7.00 (6.22; 7.77), CBD – 8.40 (7.71; 9.08) and MSA –
12.86 (12.03; 13.69) for se man tic flu ency. Sta tis ti cally sig nif i cant dif fer ences were no ticed
be tween and within groups in both pho ne mic (F=48.422, p<0.01) and se man tic (F=94.991,
p<0.01) flu ency. Post – hoc Bonferroni anal y sis re vealed that sig nif i cant dif fer ences were in
PSP group com pared to MSA (p<0.01) and MSA group com pared to CBD (p<0.01) for pho -
ne mic (let ter) flu ency and PSP group com pared to MSA (p<0.01), MSA group com pared to
CBD (p<0.01) for se man tic (cat e gory) flu ency.

Conclussions. The MSA group had sig nif i cantly better re sults in both pho ne mic and se -
man tic flu ency than the CBD and PSP groups and should be dif fer en ti ated ac cord ingly. Even
though the flu ency com par i son be tween CBD and PSP groups held no sta tis ti cal value, the
score of to tal words gen er ated for pho ne mic and se man tic flu ency was lower in the PSP
group, which may be help ful in dif fer en ti at ing be tween these con di tions. We also de ter -
mined, that pho ne mic (let ter) flu ency impairement was greater in all three pa tient groups
than the se man tic (cat e gory) flu ency impairement.

Keywords: ver bal flu ency, atyp i cal parkinsonian syn dromes, pro gres sive supranuclear
palsy, corticobasal de gen er a tion, mul ti ple sys tem at ro phy, cog ni tive as sess ment.
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in di vid ual’s abil ity to re trieve spe cific in for ma tion, gen er -
ate a re sponse and voice it out cor rectly to the tester within
re stricted search pa ram e ters [2]. Dur ing the test, ex ec u tive
con trol pro cesses, such as fo cus ing on the task, se lect ing
the words that meet the test ing cri te ria, avoid ing rep e ti tion
are eval u ated [3]. Broca’s re gion and dorsolateral
prefrontal cor tex of the left hemi sphere are ac tive dur ing
the performace of this test. The in fe rior part of the left
prefrontal cor tex is ac ti vated dur ing the let ter (pho ne mic)
test and the anteroinferior part of the prefrontal cor tex is
ac ti vated dur ing the cat e gory (se man tic) test. Poor re sults
of the ver bal flu ency test can in di cate disfunction of the
fron tal lobe, tem po ral cor tex, and prefrontal cor tex of the
left hemi sphere [1]. The ver bal flu ency test can be used to
sup port the di ag no sis of neurodegenerative dis eases which 
cause cog ni tive and ex ec u tive impairement, such as Alz -
hei mer’s dis ease or Par kin son’s dis ease [3].

Us ing the ver bal flu ency test we sought to as sess types
of dementias called atyp i cal parkinsonian syn dromes: pro -
gres sive supranuclear palsy (PSP), corticobasal de gen er a -
tion (CBD), and mul ti ple sys tem at ro phy (MSA). These
dementias all exibit symptomes called “Parkinsonian fea -
tures” which are rarely seen in cor ti cal dementians, such as
Alz hei mer’s dis ease. Even though ev ery one of these dis -
eases have their own spe cific symp toms (even thought of
as pathognomonic) there is no sin gle symp tom which can
be used to make a def i nite di ag no sis. For ex am ple – prom i -
nent tremor is most oftenly ob served in Par kin son’s dis -
ease, apraxia in corticobasal de gen er a tion but both of them
are seen, even though rarely and not as ex ten sive, in pro -
gres sive supranuclear palsy [4]. Pa tients with MSA usu ally 
exibit subcortical symp toms (e.g. parkinsonism and
ataxia) and patho log i cal changes are lim ited to subcortical
struc tures. Pa tients with PSP have the most pro nounced
patho log i cal changes in the subthalamic nu cleus, zona
compacta, su pe rior colliculi, and in ter nal pallidum. In
CBD both cor ti cal and subcortical changes have been reg -
is tered. Sub stan tia nigra (most of ten), striatum, thalamus
colliculi, red and dentate nu clei, and in fe rior ol ive may be
af fected. As for the cor ti cal pa thol ogy, di rect in volve ment
of the fron tal lobes and pa ri etal lobes had been re ported [5].

The ver bal flu ency test is ex tremely use ful and pratical
when deal ing with or sus pect ing such dis eases be cause it is
very eas ily ad min is tered and clin i cally mean ing ful in test -
ing fron tal and tem po ral func tion of the pa tient. In for mer
stud ies it was shown that the ver bal flu ency test re flects the
dif fi culty in gen er a tion of ac tions which is the most im por -
tant fea ture of parkinsonian syn dromes. Im paired ver bal
flu ency was also no ticed in all atyp i cal parkinsonian syn -
dromes but more ex ten sive in pro gres sive supranuclear
palsy in which it is one of the ear li est exibited symp tom
even pre ced ing mo tor ab nor mal i ties. Be cause of such find -
ings the ver bal flu ency test has been in cluded in mul ti ple
cog ni tive bat ter ies such as De men tia Rat ing Scale (DRS)
and Adenbrooke’s Cog ni tive Ex am i na tion (ACE) [4]. We
hy poth es ise that be cause of spe cific changes caused by
PSP, CBD and MSA in the brain, the ver bal flu ency test
may be use ful in dif fer en ti at ing be tween these con di tions.

AIM

Our study sought to in ves ti gate how var i ous types of atyp i -
cal parkinsonian syn dromes can be dif fer en ti ated with
pho ne mic and se man tic flu ency tests in the Lith u a nian-
 speak ing pop u la tion.

OB JEC TIVES

1. To cal cu late the av er age of to tal words pro duced with
95% CI for pho ne mic and se man tic flu ency in each
group.

2. To an a lyze the re sults us ing a one-way ANOVA and
de ter mine the sig nif i cance of our find ings for each pa -
tient group.

METH ODS

Pa tients

Con sec u tive re fer rals to the Neu rol ogy De part ment of the
Vilnius Uni ver sity Hos pi tal Santariskiu Clin ics were
screened for pos si ble in clu sion into the study. All pa tients
in the PSP group ful filled clin i cal re search cri te ria for the
di ag no sis of pro gres sive supranuclear palsy (Steele-Rich -
ard son-Olszewski syn drome) NINDS-SPSP In ter na tional
Work shop [6]. All pa tients in the MSA group ful filled the
di ag nos tic cri te ria of the sec ond con sen sus state ment on
the di ag no sis of mul ti ple sys tem at ro phy [7] and all pa -
tients in the CBD group ful filled the cri te ria for the di ag no -
sis of corticobasal de gen er a tion [8]. For our test ing, we re -
cruited 20 pa tients with di ag nosed atyp i cal parkinsonian
syn dromes from the Lith u a nian speak ing pop u la tion: 8 pa -
tients with pro gres sive supranuclear palsy (PSP) (mean
age 71, SD 5.5, ed u ca tion 12 years, SD 3), 5 pa tients with
corticobasal de gen er a tion (CBD) (mean age 73.8, SD 4.2,
ed u ca tion 12.8 years, SD 2.9) and 7 pa tients with mul ti ple
sys tem at ro phy (MSA) (mean age 71, SD 4, ed u ca tion
13.5 years, SD 1.9). All pa tients had suf fi cient knowl edge
of the Lith u a nian lan guage to par tic i pate in the study. All
study par tic i pants were able to per form all tasks in the test.
No pa tients had se vere hear ing impairements.

Test ing

The ver bal flu ency test adapted to the Lith u a nian speak ing
pop u la tion was ad min is tered to each pa tient from ev ery
group. The pa tients were asked to carry out two tasks:
name as many words as they could think of start ing with
the let ter P for the first task (let ter flu ency) and name as
many an i mal names as they could think of for the sec ond
task (cat e gory flu ency). A 60 sec ond time pe riod was given 
for the com ple tion of each task. Proper nouns, num bers
and mul ti ple root forms of the same words were not per mit -
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ted. The test was car ried out in the Lith u a nian lan guage.
The score cal cu lated was the to tal num ber of words gen er -
ated for each task.

Data anal y sis

SPSS for win dows was used for data anal y sis. We cal cu -
lated the mean of to tal words gen er ated with 95% CI for
both pho ne mic and se man tic flu ency in each pa tient group.
For group com par i son, a one – way ANOVA with a post-
 hoc Bonferroni was per formed to com pare the mean dif fer -
ences of to tal words gen er ated be tween groups and to de ter -
mine whether those dif fer ences where sta tis ti cally sig nif i -
cant. The mean dif fer ence sig nif i cance level was set at 0.05.

RE SULTS

Mean val ues of to tal words gen er ated with
95% con fi dence in ter vals

We cal cu lated the mean val ues of to tal words gen er ated
with 95% CI for both pho ne mic and se man tic flu ency in
each group.

The mean words gen er ated with 95% CI for pho ne mic
(let ter) flu ency (Fig. 1):

1. PSP – 4.87 (4.18; 5.57)
2. CBD – 6.20 (5.64; 6.75)
3. MSA – 9.28 (8.26; 10.31)
The mean words gen er ated with 95% CI for se man tic

(cat e gory) flu ency (Fig. 2):
1. PSP – 7.00 (6.22; 7.77)
2. CBD – 8.40 (7.71; 9.08)
3. MSA – 12.86 (12.03; 13.69)

Anal y sis of Vari ance

A one – way ANOVA with a post – hoc Bonferroni was
car ried out to scan for sta tis ti cally sig nif i cant dif fer ences
in mean val ues of to tal words gen er ated be tween each

group. We de ter mined that there were sta tis ti cally sig nif i -
cant dif fer ences be tween groups and within groups in both
pho ne mic (F=48.422, p<0.01) and se man tic (F=94.991,
p<0.01) flu ency. The post – hoc Bonferroni anal y sis re -
vealed that sig nif i cant dif fer ences were be tween the fol -
low ing groups: PSP com pared to MSA (p<0.01) and MSA
com pared to CBD (p<0.01) for pho ne mic (let ter) flu ency
and PSP com pared to MSA (p<0.01), MSA com pared to
CBD (p<0.01) for se man tic (cat e gory) flu ency. The PSP
(mean dif fer ence = -4.41) and CBD (mean dif fer -
ence = -3.09) groups showed sig nif i cant impairement in
pho ne mic flu ency com pared only to the MSA group.
When com par ing pho ne mic flu ency val ues be tween CBD
and PSP pa tients they held no sta tis ti cal sig nif i cance
(p=0.051). Sim i lar re sults were found in the se man tic flu -
ency group as well. PSP (mean dif fer ence = -5.86) and
CBD (mean dif fer ence = -4.46) groups showed sig nif i cant
se man tic flu ency impairement com pared to the MSA
group. Com par i son of se man tic flu ency val ues be tween
PSP and CBD pa tients held no sta tis ti cal sig nif i cance
(p=0.029).

DIS CUS SION

The only def i nite con clu sion we can make is that the MSA
group had sig nif i cantly better re sults in both pho ne mic and 
se man tic flu ency than the CBD and PSP groups and should 
be dif fer en ti ated ac cord ingly. Even though the flu ency
com par i son be tween CBD and PSP groups held no sta tis ti -
cal value, the score of to tal words gen er ated for pho ne mic
and se man tic flu ency was lower in the PSP group, which
may be help ful in dif fer en ti at ing be tween these con di tions. 
We also de ter mined that pho ne mic (let ter) flu ency im pair -
ment was greater in all three pa tient groups than the se man -
tic (cat e gory) flu ency impairement. Sim i lar find ings were
pub lished by T. H. Bak et al (2005), stat ing that the cog ni -
tive impairement was not as ex ten sive in the MSA pa tients
com pared to CBD and PSP pa tients. In fact, the cog ni tive
impairement in MSA is so unpronounced, that most pa -
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tients do well on cog ni tive screen ing tests, ex cept for ver -
bal flu ency and free re call [5, 9]. Rosser and Hodges
(1994) and T. H. Bak et al (2005) dem on strated that let ter
flu ency is more im paired in PSP than cat e gory flu ency and
our re search sup ports this claim [5, 10]. Such find ings
would sup port our cur rent un der stand ing of the patho log i -
cal changes in atyp i cal parkinsonian syn dromes: basal
gan glia pa thol ogy re flected by the subcortical def i cit,
shared in all three dis eases as well as the fron tal and
fronto- pa ri etal in volve ment in PSP and CBD [5].

The draw back of our study was a low num ber of pa -
tients in each group. The re sults would have been more re -
li able if it was pos si ble to in clude more pa tients in the
study.

The ver bal flu ency test does not eval u ate all the
changes usu ally found in atyp i cal parkinsonian syn -
dromes, which is why we rec om mend to asses pa tients
with the full ACE test for a def i nite di ag no sis. How ever,
the flu ency test is use ful be cause it it brief, easy to ad min is -
ter and can be per formed at the pa tient’s bed side while be -
ing sen si tive to ex ec u tive and cog ni tive ab nor mal i ties in
atyp i cal parkinsonian syn dromes [5]. We rec om mend the
ver bal flu ency test to be car ried out for ev ery pa tient with
an atyp i cal parkinsonian syn drome.
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ÞODINIO SKLANDUMO YPATUMAI, SERGANT
ATIPINIAIS PARKINSONIZMO SINDROMAIS

Santrauka

Áþan ga. Þo di nio sklan du mo tes tas yra nau do ja mas grei tai ir tiks -
liai pa cien to kog ni ty vi nëms funk ci joms áver tin ti. Jis yra pa ti ki -
mas ir jaut rus áran kis fron ta li niø ir tem po ra li niø sri èiø pa þei di -
mams at pa þin ti, ku rie daþ nai pa si tai ko ser gant ati pi niais par kin -
so niz mo sin dro mais, to kiais kaip pro gre sy vus su pra nuk le a ri nis
pa ra ly þius (PSP), kor ti ko ba za li në de ge ne ra ci ja (CBD) ir dau gi në 
sis te mø at ro fi ja (MSA). Þo di nio sklan du mo tes tas átrauk tas á
Adenb ru ko tes tø ba te ri jà (angl. Adenbrooke’s Cog ni tive Ex am i -
na tion), nau do ja mà anks ty vai de men ci jø diag nos ti kai. Sa vo ty ri -
me no rë jo me áver tin ti, ar ga li ma di fe ren ci juo ti tarp PSP, CBD ir
MSA sin dro mø pa gal þo di nio sklan du mo tes tà, pri tai ky tà lie tu -
við kai kal ban èiai po pu lia ci jai.

Pa cien tai ir me to dai. Á mû sø ty ri mà bu vo átrauk ti 8 pa cien tai,
ser gan tys PSP, 5 pa cien tai, ser gan tys CBD, ir 7 pa cien tai, ser gan -
tys MSA. Kiek vie nas pa cien tas at li ko þo di nio sklan du mo tes tà,
su da ry tà ið dvie jø uþ duo èiø ir pri tai ky tà lie tu við kai kal ban èiai
po pu lia ci jai, bu vo su skai èiuo ti vi si pa cien tø su ge ne ruo ti þo dþiai
kiek vie no je tes to da ly je. At li kæ vien fak to ri næ dis per si næ ana li zæ
(angl. One - way ANOVA) ir su skai èia væ su ge ne ruo tø þo dþiø vi -
dur kius su 95 % pa si kliau ti niais in ter va lais, pa ly gi no me re zul ta -
tus tarp vi sø pa cien tø gru piø.

Re zul ta tai. Su ge ne ruo tø þo dþiø vi dur kiai su 95 % pa si kliau -
ti niais in ter va lais PSP, CBD, ir MSA gru pëms ati tin ka mai bu vo
4,87 (4,18; 5,57), 6,20 (5,64; 6,75) ir 9,28 (8,26; 10,31) fo ne mi -
niam sklan du mui ir 7,00 (6,22; 7,77), 8,40 (7,71; 9,08) ir
12,86 (12,03; 13,69) – se man ti niam sklan du mui. Vien fak to ri në
dis per si në ana li zë pa ro dë, kad tarp gru piø bu vo ap tik ti sta tis tið kai 
reikð min gi ir fo ne mi nio sklan du mo (F = 48,422, p < 0,01), ir se -
man ti nio sklan du mo (F = 94,991, p < 0,01) skir tu mai. Post-hoc
Bon fe ron ni ana li zës me tu ap tik ta ðiø reikð min gø skir tu mø: fo ne -
mi nio sklan du mo, ly gi nant PSP su MSA (p < 0,01) ir MSA su
CBD (p < 0,01), bei se man ti nio sklan du mo, ly gi nant PSP su
MSA (p < 0,01) ir MSA su CBD (p < 0,01).

Ið va dos. MSA gru pës pa cien tai daug ge riau at li ko ir fo ne mi -
nio, ir se man ti nio sklan du mo uþ duo tis, ly gi nant su PSP ir CBD
gru pë mis. Nors re zul ta tø skir tu mas tarp PSP ir CBD gru piø ne bu -
vo sta tis tið kai reikð min gas, ta èiau ben dras su ge ne ruo tø þo dþiø
kie kis abie jo se uþ duo ty se bu vo vi sa da ma þes nis PSP gru pë je nei
CBD gru pë je ir ga lë tø pa dë ti di fe ren ci juo jant ðiuos sin dro mus.
Mû sø ty ri mas pa ro dë, kad fo ne mi nio sklan du mo pa þei di mas bu -
vo ryð kes nis nei se man ti nio sklan du mo pa þei di mas vi so se tri jo se
pa cien tø gru pë se.

Rak ta þo dþiai: þo di nis sklan du mas, ati pi niai par kin so niz mo
sin dro mai, pro gre suo jan tis su pra nuk le a ri nis pa ra ly þius, kor ti ko -
ba za li në de ge ne ra ci ja, dau gi në sis te mø at ro fi ja, kog ni ty vi niø
funk ci jø áver ti ni mas.
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