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BACKGROUND
Parkinson's d isease (PD) is a chronic, progress ive and
neur odegenerative dis order affecting ov er 4 mi ll ion people
worldwide(1 ,2,3 ). Postur al stabi lity and, ther efor e, balance contro l are
essentia l components of any locomotion system. Postura l control is
defined as the abi lity to maintain the body’s centr e of grav ity ov er the
body’s support base while st anding or mov ing. Indiv iduals with PD
face a number of mobil ity deficits, including difficu lties in tr ansfers,
walk ing, posture and balanc e (4 ). Furthermore, it has been stated that
gait and balance bec ome more deteriorated in t hes e indiv iduals when
they ar e simult aneously performing a sec ond task ( 1, 5 ). Severa l
studies hav e shown that indiv iduals with PD have ser ious difficu lties
in proc essing s imultaneous or sequential t asks adequate ly (2 ). The
number of fal ls tends to incr eas e, just as the patients' dependency of
others, leading to a poor se lf concept, self esteem and quality of
life(1,4, 6).

OBJECTIVE
The aim of this study was to investigate the difficu lties in balanc e, in
sing le-­ (st anding) and dual-­tas k (standing + cognitive tas k) in
individuals with PD.

Results

CONCLUSION

METHODS
Sample
A non-­ probabi lity sample of 50 indiv iduals wit h PD, aged 50 y ears old
or more was used.

Procedures
The data c ollection was c arried in the Hospital Center between Dour o
and Vouga, EPE, Santa Maria da Feir a, Portugal, be ing the pur pos e
and procedur es of the study clarified to every pat ient. If they wer e
wil ling to partic ipat e in the study, they signed a dec lar ation of inf ormed
cons ent, accor ding to the Helsinki Declaration, guaranteeing
anonymity and confidentiality.

Measures
Every asses sment was performed individually, with the adm inistr ation
of a sociodemographic questionnair e, the UPDRS -­ III and a balanc e
measurement, using a pressure platform.
The balance under single-­task condition was as sess ed in two tasks:
eyes open (EO) and eyes c los ed (EC). In dual-­t ask condition was als o
assess ed in t wo tas ks: the participants wer e as ked to ex ec ute EO
whi le performing a s emantic fluency task (named as many animals
(ANI) as poss ib le);; and the participants were asked to exec ute EO
whi le performing a phonemic fluency t ask (enunciated as many wor ds
as poss ib le, beginning with the letter R (WR)) (7 ). The order of eac h
test changed randomly, from indiv idual to individual, in order to av oid a
learning effect and fatigue.
The centre of pr essur e (CoP) bas ed par ameters wer e further
analyzed considering the most stable 30-­second period of each test.

Statistical Analysis
For the st atistic al analysis, Predictiv e Analyt ics Software (PASW) was
used. Pair ed s amples t test was used to ver ify if ther e were s ignific ant
differences between the balance in single-­ and dual-­task.

Table  1:  Individual   variables  features  of  the  participants  with  PD.  
(p<0.05)

Table 2: Values for single-­ and dual-­task in every component (p<0.05), for
individuals with PD.The values in bo ld correspond to the variables that present
significant differences.
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DISCUSSION
The difficulty of maint ain ing the balanc e with eyes c los ed has been seen in other study (8 ) and can be
explained by the fact that wit h incr eas ing age and the consequent sensor y loss es, individuals tend to rely
more on their vision to contr ol their balanc e (9, 1 0). Thus, when the indiv iduals had to perf orm a task without
using their vis ion, they instantly showed incr eas ed instabil ity;; the same happened when they had to c ope wit h
a sec ond t ask. The difficu lties in performed dual-­tas k compar ed with s ingle-­t ask EO, may be ex plained by the
serious difficu lty of individuals wit h PD in pr ocess ing simult aneous or sequential task s adequately (2 ). In fact,
when two tasks are performed at the s ame time, competition for the l imit ed res our ces res ults in dual-­tas k
interference and deterioration in the performance of one or both tasks (6).
Addit ional ly, recent ly, studies have s hown that individuals wit h PD can more easi ly gener ate words from a
certain letter of the alphabet, than gener ate words belonging to a semantic category (4 , 5 ). These two tasks
activat e distinct parts of the brain and repr esent a different leve l of complex ity for different people (5 ).
Howev er, there is a gap in r egard to the object ive assessment of balance during these task s, as well as
evaluations in t he early stages of PD. Here, no signif icant differ enc es were f ound between t he dual-­task, ANI
and WR.

The PD sample compris ed 50 subjects (62% male),
with a mean age of 68.3 years old (SD=7.3) and a
mean educ ation of 5.2 y ears (SD=3. 9). Most of
these partic ipants were c lass ified in stage 2 of the
the Hoehn and Yahr s cale, and had a mean UPDRS
score of 19. 1 (SD= 7.9). The information about the
sample under study is shown in Table 1.

The pr esent study showed that the balance of indiv iduals wit h PD is wors e in dual-­t ask condition or when t hey perform a t ask with eyes c los ed. This ev idenc e should prov ide some guidance
for further studies and for the planning of therapeutic interventions, with the aim to improve the functional performance of individuals with PD and delay oncoming/further disabilities.
Future stud ies should focus on how differ ent cognitiv e tasks affect the balance, as wel l as to further investigate the relat ionship between the single task condition with eyes closed and the
remaining single-­ and dual-­task conditions, in PD.

M	
  (SD)

Age	
  (years) 68.3	
  (7.3)

Level of Education (years) 5.2	
  (3.9)

Height	
  (cm) 165.0	
  (8.5)

Weight	
  (Kg) 72.8	
  (13.0)

Body	
  Mass	
   Index 26.7	
  (4.2)

MMSE 27.0	
  (1.9)

Frequency

Gender Female 19

Male 31

Walking	
   Aids Yes 7

No 43

M	
  (SD) T Df Sig.

Mediolateral
Displacement

EO/EC -­‐0.273	
  (0.953) -­‐3.008 109 0.003

EO/ANI -­‐0.612	
  (1.970) -­‐3.008 109 0.002

EO/WR -­‐0.605	
  (1.978) -­‐3.210 109 0.002

EC/ANI -­‐0.339	
  (2.202) -­‐1.613 109 0.110

EC/WR -­‐0.332	
  (2.228) -­‐1.564 109 0.121

ANI/WR 0.006	
  (1.007) 0.068 109 0.946

Anteroposterior	
  
Displacement

EO/EC -­‐0.387	
  (0.879) -­‐4.614 109 0.000

EO/ANI -­‐0.385	
  (1.617) -­‐2.498 109 0.014

EO/WR -­‐0.232	
  (1.388) -­‐1.758 109 0.082

EC/ANI 0.002	
  (1.689) 0.010 109 0.992

EC/WR 0.154	
  (1.400) 1.153 109 0.251

ANI/WR 0.152	
  (0.969) 1.650 109 0.102

Total	
  Velocity

EO/EC -­‐0.279	
  (0.351) -­‐8.335 109 0.000

EO/ANI -­‐0.373	
  (0.961) -­‐4.067 109 0.000

EO/WR -­‐0.328	
  (0.994) -­‐3.458 109 0.001

EC/ANI -­‐0.943	
  (1.064) -­‐0.929 109 0.355

EC/WR -­‐0.489	
  (1.088) -­‐0.471 109 0.638

ANI/WR 0.045	
  (0.329) 1.448 109 0.151

Eyes-­‐open	
  task	
  (EO),	
   eyes-­‐closed	
  task	
   (EC) ,	
  semantic	
  f luency	
  task	
  (SF) ,	
  phonemic	
  f luency	
  task	
  (PF)

A clear dist inction in terms of
performance was found
between the tasks, being the
CoP osc illation signific antly
different in the sing le-­t ask EO,
relat ively to the r emain ing tests,
as can be verified in Table 2.


