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Abstract

Parkinson's disease (PD) is a neurodegenerative condition that occurs more often in middle-aged and
older adults, negatively affecting both their functional ability and quality of life. Resistance training
can reduce the motor deficits caused by the disease and improve the walking ability of the patients.
However, the effects of resistance exercises are disputed. The aim of this review is to highlight recent
research data on the efficacy of resistance exercises as a treatment method for the improvement of
motor symptoms in middle-aged and older adults with PD. The Google Scholar and PubMed databases
were searched with the following keywords: “resistance training AND Parkinson’s AND gait AND
elderly AND middle-aged” and filtered for clinical studies published from 2010 and after. Ultimately,
eight clinical studies were included in the review with a total sample of 322 PD patients. The results
showed that resistance exercises are effective in improving gait, balance, and muscle strength in
middle-aged and older adults with PD. However, exercise parameters are still under investigation and
further research is needed on the matter to produce optimal guidelines.
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Introduction

Parkinson’s disease (PD) is a condition that affects the central nervous system. Specifically,
brain neurons that produce dopamine are gradually lost. Symptoms of PD are mainly motor-
related, i.e., resting tremors, slow movements (bradykinesia), and difficulty walking. The
disease may also exhibit behavioral symptoms, such as depression and cognitive deficits 21,
Regarding prevalence, PD is a major global health concern being the second most common
neurological disorder with one million people affected in the USA and seven million patients
worldwide 121, The disease is also correlated with age as about 1% of individuals aged over
65 are affected by PD . Incidence rate is higher over the age of 60 and four times more
likely in people over 80 [,

Exercise has been shown to help limit motor deficits and slow the motor manifestations of
the disease [ 3. Progressive resistance exercises have evoked debate on whether they are an
effective therapeutic means in improving the clinical picture of patients PD. There are
indications that in addition to increasing muscle strength, they can also positively affect the
nervous system by limiting the motor manifestations of the disease such as bradykinesia and
freezing when walking 1. The purpose of this review is to highlight recent research data on
the effect of resistance exercises on the functional ability, gait, and quality of life in patients
with PD.

Method

The Google Scholar and PubMed databases were searched during September — October
2022. The following keywords were used in the search: “Resistance training AND
Parkinson’s AND gait AND elderly AND middle-aged”. We filtered our search for clinical
studies published from 2010 and after.

Results

Initially, we assessed the titles of the studies that resulted from the search process, followed
by an assessment of the abstracts and, finally, a thorough examination of the full texts. In
total eight clinical studies met our criteria and were included in the review. Below are their
main findings, while the study summaries are presented in Table 1.
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Table 1: Characteristics of the included studies
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Author | Number of | Intervention . .
- - Intervention Outcome measures Conclusions
Year participants | duration
Grré)urr;ri: resistance exercise : Staelt 7§se?h Both groups significantly
Rafferty et 48 2 vears pGrogu 2 multimodal exercise . G F: h %h improved all parameters without
al. 2017 (8 y pe aitrhythm significant differences between
program e  Two-legged support them
time '
Group 1: educational lectures
Silva- Group 2: resistance exercise e UPDRS-II im r(é\r/zl;?eiﬁ:\daﬁ Shaci\évrﬁgters
Batista et 39 12 weeks |program without instability e TUG P b '
Y o - however group 3 was more
al. 2017 Group 3: resistance exercise e 1RM .
s o effective.
program with instability
: Group 1: health education courses |o  Limb bradykinesia The resistance exercise program
Ni et al. 5 : - - significantly reduced
i8] 6 12 weeks Group 2: program of resistance, index L .
2016 Lo : bradykinesia and increased
balance, and flexibility exercises e 1RM
muscle strength and power.
Group 1: high-intensity treadmill All groups improved walking
program e  6-minute walking test| ability equally. Groups 1 and 2
Shulman et 67 12 Group 2: low-intensity treadmill e  Maximal oxygen had a better effect on
9] weeks . . .
al. 2013 program uptake cardiovascular function, while
Group 3: resistance exercise e 1RM group 3 had a better effect on
program muscle strength.
Group 1: no intervention ° Aero_bl.c. capacity The resistance exercise program
Leal et al. 54 6 h Lo . e  Flexibility ianificantlV i dall
2019 [10] months  (Group 2: resistance exercise . Gait speed significantly improved a
program parameters after six months.
e balance
Group 1: program of resistance .
Vieira- exercises, walking, balance, and e  Gait autonomy irr?ortgv%rdogﬁs 2?;;:;:;2% "
Yano et al. 32 12 weeks [stretching e Gait speed P P
[11] Craci : group 2 appeared more
2021 Group 2: resistance exercise e  Step length ;
s o effective.
program with instability
Group 1: program of stref[chmg, The program with progressive
balance exercises, breathing, and ; h
Corcos et : - - resistance exercises was more
[12] 38 2years  |non-progressive resistance exercises ¢ UPDRS-III PR - .
al. 2013 ’ . : effective in improving mobility,
Group 2: progressive resistance - - L
- enhancing walking ability.
lexercise program
e  Biomechanical
Hass et al Group 1: no intervention analysis at gait The resistance exercise group
2012 1] 18 10 weeks |Group 2: resistance exercise initiation significantly improved all
program e  Gait speed parameters.
o  Step length

Literature review

The effect of a 24-month resistance training intervention on
the gait of PD patients was the research focus of Rafferty et
al. 2017 1, Their study involved people in the age bracket
of 50-67 (n = 48), who were divided into two groups. Both
groups performed an exercise program, the first resistance
and the second multimodal. The interventions included two
sessions per week for 24 months. Researchers evaluated gait
speed, length, rhythm, and two-legged support time under
four different conditions. The results did not show any
statistically significant difference between the two groups,
albeit both improved in all examined scores.

In their study, Silva-Batista et al. 2017 'l attempted to
evaluate the role of the surface resistance exercises are
performed on (stable vs. unstable) in the functional ability
and gait of PD patients. The participants belonged to the 50-
80 age bracket (n = 39) and were randomly allocated to
three groups, two intervention and one control. The duration
of the study for all groups was 12 weeks. The two
intervention groups performed the same set of resistance
exercises, one group on a stable surface and the other on an
unstable one. Both groups attended two 50-minute sessions
twice per week. The control group did not perform any
exercises but attended one 60-minute educational lecture on

PD per week. The main outcome measures that were
assessed were the Timed Up-and-Go (TUG) test, the
Unified Parkinson Disease Rating Scale (UPDRS-III)
mobility index, and muscle strength (1-Repetition
Maximum - 1RM). The results showed that both
intervention groups improved significantly in all evaluated
measures. However, the unstable surface group had higher
TUG and UPDRS-III scores. The researchers concluded that
resistance exercises, especially on an unstable surface, can
potentially improve motor function of PD patients.

In another study, Ni et al. 2016 ® compared the efficacy of
two therapeutic exercise protocols in 41 older adults with
PD. The participants were divided into three groups (2
intervention and one control). One group followed a power
training program, the other a high-speed yoga program,
while the third did not receive any treatment. Both programs
lasted 12 weeks with a frequency of two times a week. The
UPDRS motor score, Berg Balance Scale, Mini-Balance
Evaluation Systems Test, TUG test, functional reach, single
leg stance, postural sway test, 10-m usual and maximal
walking speed tests, 1RM, and peak power for leg press
were evaluated before and after the intervention. The results
of the study showed that both programs applied by the
intervention groups appeared to be equally effective in
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improving balance, functional ability, and gait.

Another study by Shulman et al. 2013 [ attempted to assess
the gait speed and strength of 67 individuals with PD after
participating in three separate exercise programs.
Participants were divided into three groups, one for each
program. The first group followed a 30-minute high-
intensity (70-80% VOamax exercise program on a treadmill,
the second group a 50-minute low-intensity (40-50%
VOzmax) exercise program on a treadmill, and the third
group performed resistance exercises and stretching. The
duration of all interventions was three months with three
sessions per week. Outcome measures included gait speed
with six-minute walking test, 1RM, and maximal oxygen
uptake per time unit. The results showed that all groups
improved their evaluated parameters after the intervention,
Regarding between-group differences, the third group
exhibited higher 1RM values, whereas the treadmill groups
improved more their cardiovascular function.

The study of Leal et al. 2019 1% focused on low-intensity
resistance exercises and their effect on 54 older adults (aged
over 60) with PD, who were randomly allocated to two
groups (intervention and control). The intervention group
followed a resistance exercise program while also
continuing their PD medication. The control group just
received their regular medication with no exercise. The
duration of the intervention was six months with two
sessions per week for the first group. Outcome measures
included flexibility, gait speed, balance, and aerobic
capacity. The results showed that after the intervention the
first group improved in all evaluated areas, in contrast to the
control group who deteriorated.

Moreover on resistance exercises, Vieira-Yano et al. 2021
(111 examined their efficacy when combined with instability
in improving gait in 32 patients aged 50-85, who were
randomly allocated to two groups (intervention and control).
The intervention group followed a free weights upper and
lower limb resistance exercise program combined with
instability devices (e.g.,, BOSU). The control group
performed stretching and similar free weights upper and
lower limb exercises for balance and gait but without the
instability devices. The intervention for both groups lasted
12 weeks with three 80- to 90-minute sessions per week.
The researchers evaluated gait autonomy, speed, and length.
Both groups improved in all assessed gait aspects, however,
the intervention group even more so.

The study of Corcos et al. 2013 % added progressive
difficulty when investigating the effect of resistance
exercises in PD patients. The sample was 51 individuals
with PD, aged 50-67, and divided randomly into two
groups. The first group followed a training program that
involved balance, resistance, and breathing exercises, as
well as stretching. The second group followed a progressive
upper and lower limb resistance exercise program. Both
groups followed their respective programs for 24 months
with two sessions per week. To be noted is that 13
participants dropped out of the study at various time points.
The UPDRS-I1I was used to assess the motor function of the
participants. The results showed that the group who
followed the progressive resistance program improved
significantly more their motor function and walking ability.

Finally, Hass et al. 2012 ¥ also studied the effect of
resistance exercises in gait in people with PD. Their work
involved 18 PD patients aged 57-75, who were randomly
allocated to two groups (intervention and control). The
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intervention group followed a resistance exercise program,
while the control group did not receive any intervention
(Exercise nor education). The intervention duration was 10
weeks with two sessions per week for the first group.
Outcome measures included the displacement of the center-
of-pressure during the anticipatory postural phase of gait
initiation and the initial stride length and velocity. The
results revealed an improvement for the intervention group
in all areas and none for the control group.

Discussion-Conclusions

Our review aimed to study the effect of resistance exercises
on the functional ability and gait of patients with PD. In all
the included studies resistance exercise programs were
implemented while the participants were mainly older adults
as well as middle-aged individuals. The results of our
review showed that a resistance training program is more
effective than a control group @ % and equally effective
when compared to combined exercise programs [©l,
Additionally, performing resistance exercises on an unstable
surface appears to improve gait and balance parameters
more than performing them on a stable surface [,

It seems that 12 weeks of participation in a progressive
resistance program improves strength, functional ability,
balance, and gait in patients with PD. More studies are
needed in the future to identify the optimal parameters that
can have the best results. The matter requires further
investigation.
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