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ABSTRACT
The purpose of the study was to evaluate the effect of a repeated 1-week intensive programme in patients
with mid-stage Huntington’s disease on stability and quality of life. 12 patients completed two 1-week
programmes, separated by a one-year interval. Each programme consisted of a 120-minute intervention
in the form of a fitness exercise, procedures targeting static and dynamic postural stability, procedures
of respiratory physiotherapy and orofacial region therapy. The patient completed a total of 4 evaluations
using the Sit to Stand Test, Timed up and Go Test and completed the quality of life SF-36 questionnaire.
Statistically significant changes have been shown in the Sit-and-stand test in both years. Weaker but still
significant changes were found in the TUG test only in the first year, while there was improvement in the
second intervention year that was not statistically significant. Evaluation of the quality of life suggested
a positive influence of physical activity in the dimensions: restriction caused by emotional problems, somatic pain and change of health. Our results suggest that a repeated, intensive one-week intervention can
have a positive influence on postural stability and can contribute to the improvement of some quality of
life dimensions in patients with mid-stage HD.
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INTRODUCTION
Huntington’s disease (HD) is an autosomal dominant neurodegenerative disorder
characterized by a progressive course, usually including motor, cognitive and psychiatric disturbances (Walker, 2007; Munoz-Sanjuan, Bates, 2011). The patient’s age at
the start of the disease most commonly corresponds to the fourth life decade (Chaganti, McCusker, Loy, 2017), its duration is between 15–20 years. In connection with
diagnostic testing the prevalence of HD has increased in recent years, and amounts
to 2.71 per 100,000 inhabitants worldwide, being significantly lower in the Asian population (0.40 per 100,000), compared to a prevalence of 5.70 per 100,000 in Western
Europe, North America and Australia (Pringsheim et al., 2012; Sheharyar, Strong,
Quarrell, 2016).
Since 1996 we have witnessed a growing number of publications on HD, mostly in
the fields of neurosciences and neurology, further in the fields of psychiatry, genetics
and molecular biology (Barboza, Ghisi, 2018), other specialties being rehabilitation
and physiotherapy (e.g. Quinn, Busse, 2017; Drew et al., 2019; Quinn et al., 2020;
Busse, et al. 2008). The latter are concerned with finding methods that would influence and/or slow down the increase of HD symptoms. Even though physiotherapy is
recommended as one of the treatment, methods in HD reliable studies investigating
its efficacy are still missing (Zinzi et al., 2007). As Huntington’s disease is limiting, progressive and probably responsible for a set of changes in behaviour, social competency
and, last but not least, quality of life (Silva, Lindau, Giacheti, 2015) methods are also
being looked for that could positively influence quality of life.
In our study we present a 1-week intense programme we have proposed and repeatedly implemented in a small group of patients with mid-stage Huntington’s disease
and subsequently evaluated regarding its influence on static and dynamic stability and
quality of life. We were interested in whether even a short, but intense programme
could contribute to slowing down the increase of some symptoms in HD.

MATERIALS AND METHODS
Subjects

We performed a descriptive intervention study including 12 patients (6 men and 6
women) with mid-stage Huntington’s disease. Patients aged between 26–55 years old
were included in the study based on recommendation by a physician and the inclusion
criteria that included: voluntary participation in the study, aged above 18 years old,
both sexes – males and women, disease stage – mid-stage, absence of severe psychiatric disorders, absence of severely damaged general cognitive functions, absence of
orthopaedic or traumatology disturbances, and absence of acute diseases. All participants in the programme and their caretakers provided written consent to participate
in the programme.

Intervention

Patients attended a 1-week intensive physiotherapy programme (6 days in 2019) and,
after one year, participated in the same programme (in 2020), also lasting 6 days. In
the period between the programmes, no other programmes were organized for the
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patients, and all performed their common accustomed activities as before initiation
of the first week of the intensive programme.
The weekly programme in both years consisted of the application of intensive
physiotherapy methods, each day 60 minutes in the morning and 60 minutes in the
afternoon hours. The physiotherapy programme was completed with music therapy
lasting 60 minutes and occupational therapist interventions, lasting 30 minutes in the
morning and 30 minutes in the afternoon hours.
The physiotherapy programme included simple and special procedures that were
distributed as follows: fitness training 30 minutes in the morning and then 30 minutes
of methods influencing static and dynamic postural stability, in the afternoon 15 minutes of respiratory physiotherapy methods, 15 minutes of therapy focussing on the
orofacial region, and 30 minutes of postural therapy. The most commonly employed
elements were based on the PNF concept (Adler, Beckers, Buck, 2008), the sensorimotor training ( Janda et al., 2019), the Brügger concept (Pavlů, 2017) and the manual
therapy concept (Lewit, 2009), but also common elements of fitness exercises and
breathing therapy. Some of the methods were implemented in the form of individual
physiotherapy and some in the form of exercises in small groups.

Outcome measures

To evaluate static and dynamic postural stability 2 simple tests have been selected that
were performed in all subjects on the first and last days of the intensive programme.
To evaluate the quality of life the SF-36 quality of life test was used, performed also on
the first and last days of the programme.
1. Sit to stand test
The Sit to Stand test (Bohannon, 2011; Mong, Teo, Ng, 2010) is used to test dynamic
postural stability and lower extremities strength of the patient. The test requires only
the use a chair with a backrest, and a stopwatch to measure time. The test starts with
the patient sitting on the chair with his back rested. Part of the test is measurement of
the time in which the subject is able to stand up and sit back on the chair again. Our
evaluation used a modified version with 3 repetitions.
2. Timed up and go test
Timed Up and Go (Nordin, Rosendahl, Lundin-Olsson, 2006) is a simple test used
to evaluate mobility of the tested subject, but also the possibility of fall, a static and
dynamic stability. As part of the test in which the time is measured the tested subject
needs to get up from a chair, walk 3 m, turn around and return back to the sitting
position on the chair.
3. SF-36
Patient perception of the quality of life was evaluated using the Czech version of
the SF-36 questionnaire (Ware, Sherbourne, 1992; Sobotík, 1998) that consists of
36 questions, divided into and assessing 8 basic dimensions + 1 dimension, i.e. physical activity, restriction of physical activity, restriction caused by emotional problems,
vitality, overall mental health, social activity, somatic pain, overall perception of health
and change of health.
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Statistical analysis

We used the paired one-sided Wilcoxon test to test the effect of the intervention in
the form of the sit-to-stand test and timed-up-and-go test, to evaluate the standardized
effect in both tests the Cohen’s D for paired design was used. The analyses were performed using the R 3.5.3 environment (R Core Team, 2019) and with the aid of the lsr
library (Navarro, 2015). Real significance was determined using the following bounds
d = 0.2–0.49 (small effect), d = 0.5–0.79 (moderate effect), d ≥ 0.8 (large effect).
In the SF-36 quality of life questionnaire the TS score was calculated (Transformed
Scales Score).

RESULTS
1. Sit to stand test
The intensive programme resulted in statistically significant improvement in the sitto-stand test, both in the years 2019 and 2020 (p = 0.013 or p = 0.006, respectively)
in which the programme was implemented, even when the Bonferroni correction for
multiple comparisons was considered (p = 0.026 or p = 0.012, respectively). In 2019
and 2020 moderate (D = 0.63) or large (D = 0.82), respectively, standardized effects of
the intervention were obtained. The median of improvement in the sit-and-stand test
was 1.75 s in 2019 and 1.60 s in 2020 (Graph 1a, Graph 1b).
2. Timed up and go test
In the timed up and go test there was improvement in both years the programme
was implemented. In 2019 the improvement was marginally significant (p = 0.071).
Improvement in 2020 was significant (p = 0.034), or marginally significant when the
correction for multiple comparisons was considered (p = 0.068). In 2019 the standardized effect was weak (D = 0.19) and in 2020 moderate (D = 0.62). The median of
improvement in the up-and-go test was 0.75 s in 2019 and 0.37 s in 2020. The result
from 2019 is a reflection of the fact that most patients experienced mild improvement,
but two of them had relatively marked deterioration (Graph 2a, Graph 2b).
3. Quality of life – SF-36
Quality of life evaluation using the SF-36 questionnaire logically demonstrated deteriorations in the dimensions that are related to disease progression, but in the case
of three dimensions – Restriction caused by emotional problems, Somatic pain and
Change of health – there was improvement in both weeks (repeatedly in both 2019
and 2020) of the administered intervention (Graph 3a, Graph 3b).

DISCUSSION
The objective of the presented study was to evaluate the effect of the repeated 1-week
intensive programme in patients with mid-stage Huntington’s disease. To achieve this
objective we administered an intensive physiotherapy programme complemented
with occupational therapy and music therapy, the effects of this one-week intensive
physiotherapy intervention may have a positive influence on the evaluated static and
dynamic postural and quality of life.
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Graph 1a Timed Up and Go Test – comparison
of results at the beginning and end of the
intervention in 2019 for individual probands

Graph 1b Timed Up and Go Test – comparison
of results at the beginning and end of the
intervention in 2020 for individual probands

Graph 2a Sit – to Stand Test – comparison of
results at the beginning and end of the intervention in 2019 for individual probands
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Graph 2b Sit – to Stand Test – comparison of results at the beginning and end of the intervention
in 2020 for individual probands
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Graph 3a SF36 – comparison of results in 9 dimensions, at the beginning and end of the intervention in 2019 (N = 12)
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Graph 3b SF36 – comparison of results in 9 dimensions, at the beginning and end of the intervention in 2020 (N = 12)
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The intervention programme applied in the study was composed based on our
previous experience (Novotná, Nováková, Pavlů, 2019; Novotná, Pavlů, 2019) where
we succeeded in influencing some neurological symptoms in patients with mid-stage
Huntington’s disease, primarily with targeted therapy. The therapy influenced mobility and ability to walk, the ability to cope with ADL, including the rehearsal of
swallowing with orofacial therapy.
The intervention procedures we used correspond to the recommended or already
applied procedures in a number of other studies. Aerobic exercise performed separately or in combination with resistance training as recommended e.g. by Quinn et al.
(Quinn et al., 2020) had the form of the fitness training in our study, as was the case
of walk training. As an essential element to include, in agreement with a number of
other authors (e.g. Fritz et al., 2017) are procedures of respiratory physiotherapy. In
view of time limitations, however, our study did not evaluate respiratory parameters.
Several previous studies demonstrated or suggested positive effects of an intensive
physiotherapy/rehabilitation programme (Piira et al., 2013). Specific programmes,
however, were implemented over the course of very long periods of time – 1–2 years.
Our study is unique in pointing to the possibility to obtain a positive effect on repeated
occasions consisting in influencing the static and dynamic postural stability in a short
time period – one week.
To evaluate stability we used only two Sit to stand test and TUG that we consider
to be easily implemented and also appropriate in view of the common patient daily
activities. Studies concerned with evaluation of the training effect on motor function
often use, in addition to the tests we have used, the Berg Balance Scale (Mueller, Petersen, Jung, 2019), the Six Minute Walk Test (Piira et al., 2013) that are unequivocally
suitable outcome measures, but their implementation requires more time. The tests
we have chosen can be well accomplished in a situation when the entry measurement
must be managed during the first day of initiation of the intervention as part of our
programmes as well as a final measurement on the last day of the programme.
To evaluate quality of life we used the SF-36 questionnaire that appears to be suitable and is recommended also for patients with various stages of HD and exhibits convergent validity and reliability for patients and care takers (Aileen et al., 2004; Mestre
et al., 2018). It was not the primary objective of our study to evaluate the quality of life
of its participants as is the case in commonly available studies (e.g. Dorey et al., 2016).
Instead we evaluated possible effects of an intensive intervention on maximizing functional mobility of patients, and thereby aim to support their quality of life. The results
have shown that most of the dimensions evaluated in the quality of life questionnaire
showed deterioration or no change, which can rather be expected in the setting of
continuing disease progression, but nonetheless we have still repeatedly demonstrated improvement in the case of three evaluated dimensions that reflect the influence of
movement activity in both 2019 and 2020.
Our work has some limitations. The study included a relatively small number of subjects and had no control group, similar to a number of other studies of patients with
the diagnosis of M. Huntington (e.g. Dawes et al., 2015; Kloos et al., 2012). Clinical
studies, however, often include patients with relatively small samples due to difficult
access to study subjects / patients who would exhibit the same or a similar specific set
of symptoms, which is also a problem in the case of HD. But in spite of the above we
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regard the considerable homogeneity of our sample to be a strong aspect, and this can
also be said about the fact that all patients included in the study attended both weekly
intensive programmes and completed the study within 2 years. Our results should,
however, be considered with some caution as the effect was evaluated based on the use
of only two tests and a quality of life questionnaire. Future studies should thus attempt
to continue our work in a larger sample and assess other aspects related to postural
stability and quality of life.

CONCLUSIONS
Our results suggest that repeated one-week intensive physiotherapy intervention can
positively influence both the static and dynamic postural stability in patients with
mid-stage Huntington’s disease and can also positively influence some quality of life
dimensions. In view of the low number of patients, however, caution is necessary
when interpreting the results.
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