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Abstract — The aim of this study is to analyze if there is an association between excessive daytime
sleepiness with muscle strength in people with Parkinson’s disease. This study is a cross-sectional
study, with a quantitative approach. A total of 29 individuals with Parkinson’s disease were
recruited and classified in one of four stages of the modified Hoehn and Yahr scale. To assess
the excessive daytime sleepiness the Epworth Sleepiness scale was used. The muscle strength
was assess with handgrip and isokinetic dynamometers. There are non-significant correlation
between Epworth Sleepiness scale with muscle strength, p < 0.05 and rho < 0.3. The muscle
strength assessed by handgrip and isokinetic dynamometers does not associated with excessive
daytime sleepiness assessed by Epworth Sleepiness scale.
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Resumo — O objetivo do presente estudo ¢ verificar se existe associagio entre a sonoléncia diurna L. Association between strength with day
excessiva com a forca muscular em pessoas com a doenga de Parkinson. Este é um estudo transversal, sleepiness in individuals with Parkinson’s
com abordagem quantitativa. Um total de 29 individuos com a doenga de Parkinson foram recrutados disease. Rev Bras Cineantropom

e classificados em uma das quatro categorias da escala de Hoehn and Yahr modificada. Para avaliar Desempenho Hum 2020, 22:667953.
a sonoléncia diurna excessiva a escala de sonoléncia de Epworth foi utilizada. A forca muscular foi DOL: http://dx.doi.org/10.1590/1980-
avaliada por meio dos dinamémetros de preensio palmar e isocinético. Nao foram encontradas corre- 0037.2020v22e67953

lagoes significativas entre a escala de sonoléncia de Epworth com a forca muscular p < 0.05 and rho <
0.3. 4 for¢a muscular avaliada pelos dinamémetros de preensao palmar e isocinético ndo se associaram
com a sonoléncia diurna excessiva avaliada pela escala de sonoléncia de Epworth.
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Strength and day sleepiness

INTRODUCTION

'The Parkinson’s disease (PD) is characterized by some regions degeneration
in central nervous system, and one of them controls sleep, consequently
sleep disorders are very common, and approximately 50% of people with PD
have excessive daytime sleepiness'. Excessive daytime sleepiness is a non-
motor symptom common in people with PD, such disorder do the person
unable to stay alert and awake for most part of the day?, hence can lead to
an unintended sleep episodes, interfere on day-to-day activities and reduce
independence®. Non-motor symptoms can be considered important factors
for quality of life in people with PD, and in some cases more important than
motor symptoms, moreover, they may be a predictor of motor symptoms?*.

The PD is known for symptoms that cause significant changes on
motor control, but non-motor symptoms can cause more disorders and
complications, in addition non-motor symptoms may be the cause of the
motor disorders onset. Moreover, sleep disturbances on PD have been
studied, since it can be influenced by motor symptoms, such as tremor
and / or bradykinesia and by antiparkinsonian medications’. Therefore,
excessive daytime sleepiness is correlated with dopaminergic medication
and disturbances in Rapid Eye Movement sleep phase'.

Sleep plays a critical role in brain function and systemic physiology,
including metabolism and appetite regulation, the functioning of immune,
hormonal and cardiovascular systems’. Moreover, sleep disturbance con-
tributes to poor sleep quality for subjects with PD¢, furthermore sleep loss
causes sleepiness, impairs the arousal mechanism and reduces the energy
supply needed to power arousal, perceptual processes, motivation and ef-
fort’. There is a phenomenon called “sleep benefit” which patients with
good nights of sleep have their motor functions improved and some can
even wait a little longer to take the first medicine dose of day®.

Sleep is responsible for restoring the body, and one of its roles is to
regulate the testosterone’. The testosterone decreases with age'® and follows
a circadian rhythm in which during the day it decreases until arriving in
small levels at the end of the day, and it increases during sleep, thus the sleep
is one of the major determinants of testosterone production or secretion’.

It is known that there is a negative association between sleep disorders
with muscle strength'!, functionality'? and testosterone® in healthy indi-
viduals. Also, the literature reported a low muscle strength associated with
an increased falls risk'. Therefore, is necessary to know if there are such
associations in people with PD, so the aim’s study is to analyze if there is
an association between excessive daytime sleepiness with muscle strength
people with PD. We hypothesized that there is an negative association
between excessive daytime sleepiness and muscle strength.

METHOD

Participants

A cross-sectional study, with a quantitative approach and convenience
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sampling technique. A total of 29 individuals, 22 men and 7 women, with
PD were recruited and classified in one of four stages of the modified
Hoehn and Yahr scale®. Individuals classified as 4 were excluded from the
study. The subjects needed to visit the laboratory 2 times, with 48 hours
of interval, first day for anthropometric, severity level, excessive daytime
sleepiness and handgrip strength (HGS) measurements. The second day
to assess the knee strength. Moreover, all the participants were evaluated
in “on” medication period and instructed to not perform physical exercises
on 24 hours prior to the tests. This study was approved by the Faculty of
Health Sciences at University of Brasilia ethics committee under protocol
number 1.510.490 and all volunteers signed the consent form .

Excessive daytime sleepiness

To assess excessive daytime sleepiness the Epworth Sleepiness scale was used™.

Handgrip strength

To assess HGS the JAMAR® hydraulic hand dynamometer (Patterson
Medical, Warrenville, Illinois, USA) was used. The JAMAR® dynamom-
eter is an isometric tool with 5 fixed grip positions and precision of 2 kg.
The American Society of Hand Therapists adapted protocol was used, flexed
elbow at 90°, considering as a result the maximum values obtained in three
trials performed in the evaluation in each hand. The volunteers chose which
hand to begin the test and position of the fixed grip aiming for comfort".

Isokinetic Dynamometer

To assess knee strength the Biodex system III Isokinetic Dynamometer
(Biodex Medical, Inc., Shirley, NY) was used with the protocol adapted
from Bottaro et al.’®. To warm up and familiarization the voluntary per-
formed 1 set of 10 repetitions of knee extension and flexion at 120%s with
60 seconds of rest interval. Then, to assess the peak torque (PT) 3 sets of
5 repetitions of knee extension at 607s with 60 seconds of rest interval
between sets were performed. The protocol was counterbalanced and
performed in both legs.

Statistical Analyses

For sample characterization, descriptive statistics were performed with
mean and standard deviation for quantitative variables and simple fre-
quency for qualitative variables. To verify data normality the Shapiro-Wilk
test was used. To correlate Epworth Sleepiness scale with HGS and PT,
Spearman’s test was performed. Statistical significance level was set at p
< 0.05 in all correlations. All analyses were performed using the SPSS 24
(IBM Corporation, Armonk, NY, USA, 24.0) for Windows.

RESULTS

The sample characterization are described in Table 1.
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Table 1. Sample characterization.

Mean + SD
Age (years) 67.03 +9.47
Epworth Sleepiness scale (score) 9.45+0.83
HGS_R (kg.F) 29.62 +1.47
HGS_L(kg.F) 27.03 +1.46
PT_R (N.m) 110.36 + 8.23
PT_L (N.m) 113.23 + 7.66
Modified Hoehn and Yahr scale (f) (%)
Level - 1.0 4 (13.8)
Level 1.5 2(6.9)
Level - 2.0 16 (55.2)
Level - 2.5 2(6.9)
Level - 3.0 5(17.2)

Note. SD = Standard Deviation; f = absolute frequency; % = relative frequency; HGS = handgrip
strength; PT =peak torque; R =right side; L = left side; N.m = Newtons meters; kg.F = Kilograms force.

Table 2 shows that there was no association between Epworth Sleepi-

ness scale with HGS and PT on both sides, right and left.

Table 2. Correlation between Epworth Sleepiness scale and strength variables.

HGS_R HGS_L PT_R PT_L
rho 0.204 0.108 0.145 0.095
Epworth Sleepiness scale
0.28 0.57 0.45 0.62

Note. HGS = handgrip strength; PT = peak torque; R = right side; L = left side; rho = correlation
coefficient.

DISCUSSION

The results show that there was no significant association between sleep
disturbance assessed by Epworth Sleepiness scale with muscle strength
assessed by HGS and PT. A score limit for people with PD on the Ep-
worth Sleepiness scale score is 8, our sample was scored with 9, perhaps
this can explained the non-association, as well ass, people with PD are
elderly, and the s the majority of older adults were not able to answer all
of the Epworth Sleepiness scale items, because an increase in age lead a
decrease in cognitive status®.

Excessive daytime sleepiness is associated with insonia?!, in addition
insomnia symptoms have been linked to reports of limitations in activities of
daily living and related behaviors in three large community-based samples
of older adults*>. However, the present study results did not show associa-
tion between sleep disturbance, excessive daytime sleepiness, with muscle
strength, probably by sleep evaluation instrument chosen for the research®,
or also because PT evaluation protocol used in another study was isometric'3.

People with PD that have longer diagnostic time, higher severity level,
higher functional disability, autonomic dysfunctions, excessive daytime
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sleepiness, higher motor complications and higher doses of antiparkinso-
nian drugs have more insomnia®. The rise of sleep disturbances during
the aging process may reflect changes in circadian rhythms that occur in
aging process, alongside with others health and lifestyle factors such as
comorbidities increases®*. Although, the study sample can be a limiting
factor, because participants already practice some oriented physical activ-
ity, which minimizes sleep disorders' and prevent the muscle strength’.

There is a relationship between poor sleep quality with lower muscle
strength and lower testosterone levels in healthy aged. In this sense, changes
in metabolism, hormones and immune system are observed in healthy
elderlies with few sleep hours or with poor sleep quality®. Stress has been
associated with the activation of the hypothalamic-pituitary-adrenal and
the sympatho-adrenal-medullary axes, whereas corticotropin-releasing
hormone, cortisol, and catecholamines are known to cause arousal and
sleeplessness in humans and animals®. Our study did not find such a cor-
relation in elderlies with PD, we believe that it is by questionnaire type
used to evaluate sleep.

'The search for further clarifications about mechanisms that regulate
maintenance of muscle mass and sleep, as well as relation between these
two variables is important for the elderly with PD, since besides the sleep
disorders® these individuals present a statistically significant difference
in skeletal muscle fibers morphometry when compared to neurologically
healthy elderly, aged with PD have a smaller number of type IIb fibers
and a larger number of type I fibers?.

Although motor units structure are integral in PD, their functionality
is altered by an inability to maintain neural firing for a long time period, a
smaller number of units recruited, a lower threshold and a smaller amplitude
in action potential produced?®®. In view of these aspects, it is suggested that
hormonal production related to muscle mass and strength maintenance
may be associated with difterent mechanisms in PD.

Testosterone is highly associated with muscle mass and muscle strength,
which is an essential determinant of physical function in old age, and older
people who sleep between 6 to 10 hours/day without disturbance have high-
est testosterone levels’. People with PD have reduction in muscle strength
and such factor can compromise their activities of daily living®. Therefore,
the decrease in muscle strength may also be related to the sarcopenia process
that is more pronounced in individuals with PD*.

It is suggested that symptoms such as muscle weakness and sleep
disorders need to be evaluated with precise, objective and quantitative
instruments in order to analyze which pathophysiological mechanisms
explain relationship between them. Evaluation instrument type used,
non-exclusion of non-elderly and physical activity non-control, are factors
possibly interfered in present study.

Study limitations should be considered for future research. The small
sample size which reduces the statistical power and the generalizability of
our findings. Consideration should be given to the participants with some
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physical activity level and the fact that qualitative questionnaires are not most
recommended to clarify correlational aspects between motor and non-motor
deficits caused by PD. Therefore, others variables could interfere the results,
such as cognition, depression, and other motor symptoms. For practical
application, excessive daytime sleepiness maybe not affect muscle strength.

CONCLUSION

There is no association between excessive daytime sleepiness, assessed by
Epworth Sleepiness scale, with muscle strength, evaluated by PT and
HGS, in people with PD.
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