Impact of changes in balance and walking
capacity on the quality of life in patients
with Parkinson’s disease

Impacto das alteracdes de equilibrio e da capacidade de marcha na qualidade de vida de
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ABSTRACT

Parkinson’s disease (PD) is characterized by motor symptoms that cause the decline of functional capacity and affect the quality of life
(Qol). Objective: To evaluate the impact of changes in balance and walking capacity on the PD. Methods: The instruments used were: Unified
Parkinson’s Disease Rating Scale (UPDRS), modified Hoehn and Yahr Scale (HY), Schwab and England scale (SE), quality of life questionnaire
(PDQ-39), Berg balance Scale (BBS) and six-minute walk test (6BMWT). Results: Thirty-six patients with mean disease duration of 7.3 years
were assessed. Lower scores on the BBS and shorter distances walked during the 6MWT correlated with a poorer perception of QoL. This cor-
relation occurred at the expense of the mobility and daily living activities domains. Conclusion: Our results indicated that the impairment in
balance while performing functional activities and the reduction in walking capacity are important factors that negatively affect the percep-
tion of QoL in PD patients.
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RESUMO

A doenca de Parkinson (DP) é caracterizada por sintomas motores que causam declinio da capacidade funcional e afetam a qualidade de
vida (QV). Objetivo: Avaliar o impacto das mudancas no equilibrio e na capacidade de marcha em doentes com DP. Métodos: Foram utilizados
instrumentos especificos para avaliacéo clinica da DP: Escala Unificada de Avaliacao da Doenca de Parkinson (UPDRS), Escala de Hoehn
e Yahr (HY) modificada, Escala de Schwab e England (SE), questionéario de qualidade de vida (PDQ-39), Escala de Equilibrio de Berg (EEB) e
teste de caminhada de seis minutos (TC6M). Resultados: Foram avaliados 36 pacientes, com duracao média da doenca de 7,3 anos. Menores
pontuacoes na EEB e menores distancias percorridas durante o TC6M mostraram correlagcao com pior percepgao da QV. Essa correlacao
ocorreu em detrimento dos dominios de mobilidade e atividades de vida diaria. Conclusao: Nossos resultados indicaram que o prejuizo no
equilibrio durante a realizacéao de atividades funcionais e a reducao na capacidade de caminhar sao fatores importantes que afetam nega-
tivamente a percepcao da QV em pacientes com DP.

Palavras-Chave: doenca de Parkinson, qualidade de vida, equilibrio postural.

Parkinson’s disease (PD) is the second most common neu-
rodegenerative disorder and it affects 0.3% of the population at
large'. Pathologically, PD is characterized by the loss of the do-
paminergic neurons from the substantia nigra pars compacta,
causing the reduction of the striatal dopaminelevels® Clinically,
PD is marked by the presence of tremors at rest, rigidity and
bradykinesia®. With the PD progression, other impairments oc-
cur, such as postural instability® and gait dysfunctions®. These

impairments result in a greater propensity to falls®”, as well as
a reduced capacity to walk®, and lead to progressive function-
al restraints. These physical aspects contribute to worsen the
quality of life (QoL) in patients with PD**,

QoL is a multidimensional concept that refers to an in-
dividual's subjective perception concerning their life and
other aspects, such as familial relationships, the patient’s
own health, financial issues, housing, social life and leisure
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activities'. Several studies were carried out with the aim to
assess the impact of motor symptoms on QoL in patients with
PD. Most of these studies used PD specific instruments, as the
Unified Parkinson's Disease Rating Scale (UPDRS), modified
Hoehn and Yahr Staging Scale (HY) and modified Schwab and
England Capacity for Daily Living Scale (SE), to assess motor
symptoms'*'"*, For instance, PD patients who had postural
instability, history of falls and difficulty to walk according to
the UPDRS obtained worse scores in Parkinsons disease qual-
ity of life questionnaire (PDQ-39) when compared with pa-
tients who did not report any of these problems". The gait
dysfunction in the sub-item 29 of the UPDRS was recently
identified as one of the main determining factors contribut-
ing to a worse perception of QoL, correlating itself with the di-
mensions mobility and daily living activities of the PDQ-39".

However, these instruments, especially the UPDRS, are
generally used in specialized centers dedicated to movement
disorders and they depend on specific training. Thus, studies
to assess motor symptoms through the application of spe-
cific instruments and common to physical therapy practice,
and the impact of these impairments on QoL in patients with
PD are important to optimize the rehabilitation. In this con-
text, high test-retest reliability of scores for the Berg Balance
Scale (BBS), six-minute walking test (6MWT), comfortable
gait speed and timed up and go test were determined and
showed that minimal detectable change values are useful to
therapists in rehabilitation'.

The BBS has been the main instrument used to identify
and to assess balance impairments in different populations.
This instrument has been a valid tool for screening and as-
sessing PD patients and it is most effective at discriminating
PD fallers from nonfallers. Higher inter-rater reliability and in-
ternal consistency of the BBS in PD patients were shown and
the balance performance was negatively affected by longer
duration of disease, severity of symptoms and greater impair-
ment on subscales II and III of the UPDRS, advanced stage of
disease and worst level of functional independence'®.

The simplicity of the 6SMWT has led to its use in the as-
sessment of patients with functional disability caused by
neurologic disorders'”*®, However, few studies reported walk-
ing capacity during 6MWT in people with PD and these stud-
ies didn't assess how the patients perceive the reduction of
mobility in QoL® Thus, the aim of this study was to assess the
impact of the balance dysfunctions and walking capacity in
perception of QoL in patients with PD.

METHODS

PD patients undergoing treatment during the period be-
tween February and July 2009 at the Physiotherapy Clinic in
college Estdcio de S4 in Belo Horizonte were invited to partic-
ipate in this study. The patients had idiopathic PD as clinical
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diagnosis, had a cognitive functioning level assessed using
Mini-Mental State Examination (MMSE)®, that allows them
to answer the questionnaires, and were able to stand up and
walk independently. Individuals with dementia and/or delir-
ium, comorbid neurological disease, history of previous neu-
rosurgical procedures, history of a heart condition limiting
their activity level and that have experienced a fall as a result
of dizziness or fainting within the previous 2 months were ex-
cluded. The study was approved by the Committee for Ethics
in Research (12/2008) and all participants signed a term of
free agreement for participation prior to data collection.

A demographic questionnaire and other clinical assess-
ments were completed on the same day. All patients using
levodopa were tested during the “on” period, i.e. under the
effect of the drug. The patients underwent a series of clini-
cal tests, including: Unified Parkinson’s Disease Rating Scale,
modified Hoehn and Yahr Staging Scale, modified Schwab
and England Capacity for Daily Living Scale, Berg Balance
Scale, six-minute walk test and Parkinson’s disease quality of
life questionnaire. All examiners were trained according to
the standardized instructions to apply the tests and were not
informed about the objective of the study.

The UPDRS is currently the most widely accepted scale for
measuring the different components of PD. It has 3 subscales:
UPDRS I - Mentation, behavior and mood (range 0-16);
UPDRS II - Activities of daily living (ADL) (range 0-52); and
UPDRS III - Motor examination (range 0-108). Each item
is scored on a scale from 0 to 4. The total amounts to 176
points, in which 176 represents maximal (or total) disability
and 0 represents no disability®. HY is designed to give an es-
timate of PD disease staging according to the distribution of
the symptoms in the body and to the level of dependency.
Patients in stage I are mildly affected, while in stage V they
are bedridden®. The SE is widely used to assess disability in
performing ADL for people with PD. It is a percentage scale
divided into deciles, with 100% representing completely nor-
mal function and 0% representing total helplessness?.

The BBS is widely used as a functional balance measure
and consists of 14 items, which evaluate the ability to main-
tain balance in different positions, as well as postural chang-
es and movements. The scoring is based on the individuals
ability to perform each task independently and/or meet cer-
tain time or distance requirements. Each item is scored on a
five-point ordinal scale ranging from 0 (unable to perform) to
4 (normal performance). The total score range is 0 to 56 and
higher scores denote a better balance. The BBS was recently
validated for PD patients'’. Its scores showed significant cor-
relations with indicators of motor functioning, stage of the
disease and daily living capacity in PD patients, supporting
the criterion-related validity of the BBS'. The Brazilian ver-
sion of the BBS was used in this study*.

The 6MWT was used to determine the walking capaci-
ty by measuring the maximum distance that an individual is



able to walk within six minutes®. Participants were instruct-
ed to walk as far they could and were provided with stan-
dardized encouragements every minute on the minute, such
as: “You are doing well”, or “You have 5 minutes to go’. The
heart rate was recorded by using a heart rate monitor.

The PDQ-39 can be described as a health profile, pro-
viding a more comprehensive picture of the wide range of
issues that affect the QoL in a PD situation. It is a question-
naire comprising 39 items covering eight discrete dimen-
sions: mobility (10 items), activities of daily living (6 items),
emotional well-being (6 items), stigma (4 items), social sup-
port (3 items), cognition (4 items), communication (3 items)
and bodily discomfort (3 items). The scores from each di-
mension are computed into a scale ranging from 0 (best, i.e.
no problem whatsoever) to 100 (worst, i.e. maximum level
of impairment)**.

The statistic analysis was performed using SPSS v15.0
software and statistical significance was set at p<0.05. For the
comparison of continuous variables, Student’s #test or the
Mann-Whitney U-test were used in normally or non-normal-
ly distributed data, respectively. Comparisons of categorical
data were performed by using the % test. Correlation analy-
ses between scales were calculated using Pearson’s correla-
tion coefficient or Spearman’s rank correlation coefficient in
normally or non-normally distributed data, respectively.

RESULTS

Initially 49 patients with PD were invited to participate
in this study, however demographic and clinic data were col-
lected from 36 patients. The studied sample predominantly
comprised patients with a typical onset PD, that is, from 50
years of age onward. Gender proportion was evenly distrib-
uted (18 men and 18 women). Twenty-nine (80.5%) patients
were taking L-dopa. The severity of the disease according to
the UPDRS was moderate in most cases. The patient distri-
bution in the HY scale generally showed involvement mild-
to-moderate. Likewise, percentile ratings on the SE were high
and suggested relatively functional independence of the pa-
tients (Table 1).

The scores obtained in the BBS and the distance walked
in the 6BMWT were negatively correlated with the duration of
the disease (r,=-0.573, p<0.001; r =-0.390, p<0.019), with total
UPDRS score (r,=-0.783, p<0.001; r =-0.577, p<0.001), the stage
of the disease (r,=-0.776, p<0.001; r =-0.611, p<0.001), and the
level of functional independence (r =0.767, p<0.001; r =0.563,
p<0.001), respectively.

Our results suggested that younger patients and those
with an earlier onset of PD had a worse QoL. This correla-
tion occurred because of the worst perception of the emo-
tional well-being dimension. The PDQ-39 scores correlat-
ed with the severity of PD as assessed through PD specific

instruments, including the UPDRS (total score and all of its
subscales), HY and SE. Patients with severe balance dysfunc-
tions assessed by the BBS and who scored lower distances
in the 6BMWT had worse QoL (Table 2). Upon evaluating the
correlation between clinical data and PDQ-39 dimensions
specifically, there was a correlation with mobility, activities
of daily living, emotional well-being, cognition, communi-
cation and bodily discomfort dimensions. For the remain-
ing two dimensions, i.e., stigma and social support, no cor-
relation was found (Table 3).

Table 1. Demographic and clinical features of patients with
Parkinson’s disease (PD).

) PD (n=36)

Variables

MeanSD Range
Age (years) 65.5+7.9 51-84
Duration of disease 73+4.6 115
(years)
Age of PD onset 581+9.5 40-75
(years)
UPDRS 44.97+25.88 10-115
UPDRS | 3.0+£2.39 0-10
UPDRS I 12.8+7.63 1-31
UPDRS I 29.16+18.35 4-75
HY 2.22+0.76 1-4
SE 80.27+11.58 50-100
BBS 49.52+7.09 29-56
BMWT (m) 396.3+109.9 155.0-570.0
PDQ-39 21.32+17.28 1.92-65.13

SD:standard deviation; UPDRS: Unified Parkinson’s Disease Rating Scale; HY:
Hoehn and Yahr Staging Scale; SE: Schwab and England Activities of Daily
Living Scale; BBS: Berg Balance Scale; BMWT: Six-minute Walk Test; PDQ-39:
Parkinson’s Disease Quality of Life Questionnaire.

Table 2. Coefficient of correlation of Spearman (r ) and p-value
between clinical features, clinical tests and PDQ-39.

PDQ-39
Variables
r, p
Age -0.341 0.042
Age of PD onset -0.353 0.035
Disease duration 0.224 0.190
UPDRS 0.701 <0.001
UPDRS | 0.658 <0.001
UPDRS I 0.746 <0.001
UPDRS I 0.578 <0.001
HY 0.490 0.002
SE -0.728 <0.001
BBS -0.577 <0.001
BMWT -0.372 0.025

PD: Parkinson’s disease; UPDRS: Unified Parkinson’s Disease Rating Scale;
HY:Hoehn and Yahr Staging Scale; SE: Schwab and England Activities of Daily
Living Scale; BBS: Berg Balance Scale; BMWT: Six-minute Walk Test; PDQ-39:
Parkinson’s Disease Quality of Life Questionnaire.
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Table 3. Bivariate correlations (Coefficient of correlation of Spearman) among the different variables and dimensions of PDQ-39.

. Activities of Emotional . Social i N Bodily

Mobility daily living well-being Stigma support Cognition Communication discomfort
Age -0.182 -0.195 -0.468 -0.276 -0.224 -0.150 -0.203 -0.024
0.288 0.254 0.004 0.104 0.188 0.381 0.236 0.889
Age of PD onset -0.306 -0.228 -0.363 -0.141 -0.159 -0.196 -0.168 -0.010
0.070 0.182 0.030 0.413 0.355 0.252 0.327 0.953
Disease duration 0.372 0.186 0.046 -0.160 -0.041 0.101 0.040 0.042
0.025 0.277 0.788 0.350 0.811 0.558 0.818 0.810
UPDR 0.684 0.684 0.402 0.019 0.094 0.474 0.514 0.152
<0.001 <0.001 0.015 0.911 0.586 0.004 0.001 0.378
UPDRS | 0.475 0.477 0.609 0.138 0.141 0.550 0.289 0.313
0.003 0.003 <0.001 0.421 0.411 0.001 0.088 0.063
UPDRS I 0.684 0.693 0.441 0.071 0.248 0.424 0.433 0.403
<0.001 <0.001 0.007 0.680 0.145 0.010 0.008 0.015
UPDRS IlI 0.590 0.601 0.292 0.011 -0.031 0.420 0.512 -0.017
<0.001 <0.001 0.084 0.950 0.857 0.011 0.001 0.922
HY 0.546 0.315 0.287 -0.191 -0.035 0.409 0.356 0.237
0.001 0.061 0.090 0.264 0.839 0.013 0.033 0.163
SE -0.727 -0.646 -0.477 -0.011 -0.070 -0.537 -0.448 -0.288
<0.001 <0.001 0.003 0.951 0.686 0.001 0.006 0.088
BBS -0.734 -0.439 -0.296 0.022 0.062 -0.412 -0.308 -0.218
<0.001 0.007 0.080 0.898 0.720 0.013 0.068 0.202
6MWT -0.506 -0.272 -0.209 0.066 0.031 -0.199 -0.207 -0.148
0.002 0.108 0.222 0.702 0.858 0.244 0.225 0.390

PD: Parkinson’s disease; UPDRS: Unified Parkinson’s Disease Rating Scale; HY: Hoehn and Yahr Staging Scale; SE: Schwab and England Activities of Daily Living
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Scale; BBS: Berg Balance Scale; 6MWT: Six-minute Walk Test; PDQ-39: Parkinson’s Disease Quality of Life Questionnaire.

DISCUSSION

PD is widely known as a chronic disease that significantly
affects the QoL’*. The QoL in PD patients includes the indi-
vidual's symptoms and physical functioning, as well as psy-
chosocial variables®. Although many studies demonstrated
that the motor symptoms contribute to the worsening of the
perception of QoL in individuals with PD, these investiga-
tions predominantly correlated the items of the UPDRS with
the dimensions from the PDQ-39'!%, Therefore, the aim of
our study was to specifically assess the balance and the walk-
ing capacity of PD patients through instruments usually used
in clinical practice of the Physiotherapy and to correlate the
findings with the QoL perception of these individuals._

Our results showed that the patients who obtained low-
er scores in the BBS, i.e., those who had greater changes in
balance, had a worse perception of QoL. This association oc-
curred mainly at the expense of the patients’ perception of
their mobility and activities of daily living dimensions. It is
also common knowledge that the main symptoms of PD (ri-
gidity, bradykinesia and tremors) may hamper the daily living
activities right from the outset of the disease. In the course
of its progression, changes in posture may arise, leading to
postural instability, gait disturbance and a predisposition to
falls®”. As the ability to keep balance deteriorates, PD patients
are susceptible to falls, which in turn commonly causes them
to develop a fear of falling’. This anxiety may be protective if
it interferes only with hazardous activities or if it increases
the level of alertness during the performance of all other daily
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living tasks, but it can be maladaptive when it compels pa-
tients to limit their mobility, independence or social partici-
pation, leading to further deconditioning, functional decline
and decline of QoL*"!,

Few studies reported walking capacity during the 6MWT
in people with PD®"*, Our results demonstrated that those
patients who were able to walk shorter distances also had a
worse perception of their QoL. This association occurred at
the expense of the patients’ perception of their mobility. The
simplicity of the 6MWT has led to its use in the assessment
of patients with functional disability caused by neurologic
disorders'”'**. The mean walking distance obtained from our
sample is on a par with the results put forward by Garber and
Friedman®. These authors reported a mean of 395 m in PD
patients with mild to moderate impairment®. This distance
is only 42% of their predicted distance based on normative
values for age, sex, height and weight. Canning et al.®reported
that the major impairment limiting the walking capacity is
hypokinesia, which results in deconditioning, limitation and
gradual physical disabilities®. The results of the present study
demonstrate that reducing the walking capacity generates a
negative impact as regards how the patients perceive their
mobility according to the PDQ-39.

These findings are indicative that the motor limitations,
especially those related to a deficit in the balance and to
the reduction in the walking capacity, influence negatively
the perception of dimensions as mobility and daily living
activities, thus determining a worse overall QoL percep-
tion of individuals with PD. We believe that dealing with



these aspects during the process of rehabilitation through
a specifically-designed approach may enhance the way by
which these patients perceive their QoL. Moreover, it was
observed that the younger patients and with earlier on-
set of PD reported a worse QoL perception. As showed by
Schrag et al.', we suggest that these patients may have ex-
perienced situations such as job loss and marital problems,
and greater perceived stigmatization more often than old-
er-onset PD patients'.

Our study also made it clear that higher scores in all sub-
scales of UPDRS and total UPDRS, advanced stages of disease
assessed by HY stages and worst level of functional indepen-
dence evidenced by the SE negatively affected the perception
of QoL in PD patients. This association was sustained main-
ly by the worst perception of the mobility, activities of daily
living, emotional well-being, cognition, communication and
bodily discomfort dimensions of the PDQ-39.

These results corroborate the findings of other researches
that indicate the close association between motor symptoms
measured by the UPDRS, HY and SE, and a poor QoL in indi-
viduals with PD**% Lyons et al.* found that postural instabil-
ity, gait abnormalities and bradykinesia assessed by means
of questions from the motor section of the UPDRS have the
greatest impact on the QoL. Franchignoni et al.” also demon-
strated severe disturbances of balance and mobility in PD in-
dividuals measured by specific tests and they correlated them
with the UPDRS. They also showed a good correlation of the
PDQ-39 with these tests, such as the BBS, and especially with
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