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Research context
This experimental clinical trial was situated in the geriatric research domain. Over the years, the

number of older people in our society increases and will continue to do so the years to come
(Eurostat. (2016). Population on 1 January by broad age group and sex,
http://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do). With the increase of the
older population, the number of people suffering from dementia will also rise (Berr, Wancata, &
Ritchie, 2005).

Scarmeas et al. examined the disabilities in dementia. They noticed that people suffering from
dementia not only have cognitive dysfunctions, but also a lot of motor deficits that increase in
frequency and severity over time. As a result, the affected subjects also experienced problems in
daily life activities (Scarmeas et al., 2004).

Due to these motor signs, older people with dementia need physical therapy to maintain the level
of functionality that they possess at the time. According to a study of Blankevoort, physical
therapy actually could help to maintain or even improve the physical function (Blankevoort et al.,
2010). Therefore, there is a rising demand and need for more and more physical therapists.
However, a shortage of health workers - and hence also physical therapists - is present in our
current society (World Health Organization. (2015). European database on human and technical
resources for health (HIthRes-DB) WHO Regional Office for Europe, Practising physiotherapists,
http://data.euro.who.int/HIthResDB/). With technology, this problem may be solved, leading to
less physiotherapists that will be necessary for exercise trainings.

Based on the feasibility study of a video-based exercise program, realized by Ite Speetjens
(conducted in elderly people affected by dementia), the research paper at hand will focus on the
effect of such a program on strength, functionality, gait and balance in people with dementia
living in a nursing home (Speetjens, 2015), as improvement of these factors could help older
people to maintain their independence and improve their quality of life.

This duo-thesis was written by Ine Bertels and Wouter De Wagter with the help and support of
Dr. Joke Spildooren and Prof. Dr. Annick Timmermans. After examining the study of Ite Speetjens,
an experimental design was set up by our promotors and ourselves to examine the effects of the

exercise program. With the help of Dr. Joke Spildooren and the physiotherapists of the Sint-



Elisabeth nursing home in Hasselt and of the Eyckendael nursing home in Riemst, we recruited
our patients. The data-acquisition was conducted by Bertels and De Wagter. With the help of Dr.
Joke Spildooren, we were able to thoroughly analyze the acquired data. Finally, the academic

writing process was carried out by Bertels and De Wagter as well.



Abstract

Background: Evidence has shown that physical activity has a positive influence on strength,
balance, gait and functionality. A feasibility study has recently shown that the use of a video-
based exercise program to train mobility, muscle strength, and balance in the elderly with
dementia was indeed very much feasible. Further research was necessary to investigate the
effects of a video-based exercise program on strength, balance, gait and functionality.
Objectives: Investigate the effects of an additional video-based exercise program on strength,
balance, and functionality in elderly with dementia compared to the usual care elderly with
dementia receive at the nursing home.

Participants: 19 elderly with a Mini Mental State Examination score (MMSE) under 24 and
recruited from 2 nursing homes were included in an intervention group and control group.
Randomization was not performed due to practical reasons.

Measurements: Balance (Functional Reach, 4-Stage Balance Test), Strength (M. Biceps Brachii, M.
Quadriceps), Gait (Tinetti Gait) and functionality (5 Times Sit-To-Stand Test)

Results: An additional video-based exercise program (six weeks, 3x/week, 30 minutes) showed a
trend of significant improvement of quadriceps strength (p =.06) and balance (Functional Reach:
p =.06) in older people with dementia living in a nursing home. No significant changes were found
in biceps strength, balance, gait and functionality. This in comparison with the control group who
underwent usual care and also did not show significant changes after six weeks of usual care. No
significant differences were found between both groups.

Conclusion: A video-based exercise program of six weeks may have a beneficial effect to improve
quadriceps strength and balance in older people with dementia living in a nursing home. Further
research is needed to confirm these findings.

Keywords: elderly, group therapy, video-based exercise training, dementia






Introduction
The number of Belgian residents increases every year. In 2006, Belgium counted 10 511 382

inhabitants, in 2015 this number went up to 11 258 434 inhabitants and is expected to rise up to
13 million by 2060. Many of these people are 65 years or older. In 2006, that particular age group
contained 1 809 017 people, while in 2015 the number increased up to 2 031 122 and it will
continue to do so (Eurostat. (2016). Population on 1 January by broad age group and sex,
http://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do). This is a direct
consequence of the continuing increase in the Belgian population’s life expectancy. As a result of
the ageing population, more people suffer from dementia. In the age class of 65 to 74 years,
dementia rates in Europe varied between 1.2% and 4.7% and between 75 and 84 years, the rates
varied between 4.5% and 18.3%. In people older than 85 years, the rates varied between 11.5%
and 39% (Berr et al., 2005).

Scarmeas et al. suggested that Alzheimer disease (AD) is characterized by several motor deficits
that increase in frequency and severity over time and are a result of underlying mechanisms. A
total of 474 participants suffering from AD with a MMSE-score of 16 or more were followed over
13 years with an interval visit every six months and an evaluation for motor deficits every year.
These motor deficits included speech and facial expression, tremor, rigidity, posture and gait and
bradykinesia. The prevalence of any motor sign per year increased as disease chronicity increased:
first year 18%, second year 19%, third year 25%, fourth year 33%, fifth year 46%, sixth year 41%,
seventh year 39%, eighth year 47%, ninth year 90%, tenth year 67%, eleventh year 62%, twelfth
year 64% and thirteenth year 71%. The incidence rates were of roughly the same magnitude for
all the domains of motor deficits except for the resting tremor. The study concluded that at the
initial stage of AD, motor deficits are not very common but their prevalence increased as the
disease progressed (Scarmeas et al., 2004).

It would seem that physical activity could stabilize motor ability and/or improve motor deficits.
Blankevoort et al. researched the effects of physical activity on strength, balance, mobility and
activity of daily living performance in elderly with dementia. The result of this review was that
physical activity interventions (multicomponent interventions or progressive resistance training)
in elderly with dementia lead to an improvement in physical performances like gait speed,
functional mobility, balance, endurance and strength (Blankevoort et al., 2010).
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However, most patients with dementia are living in a nursing home. Since 1995, the number of
nursing and elderly home beds in Belgium has increased from 106 525 in 1995 to 137 069 in 2012
(World Health Organization. (2015). European database on human and technical resources for
health (HIthRes-DB) WHO Regional Office for Europe, Beds in nursing and residential care
facilities, http://data.euro.who.int/HIthResDB/tables/tableA.php?w=1600&h=900). Along with
more elderly home beds comes the fact that more health workers are needed. The WHO states
that there is a global shortage of health workers. In the European database on human and
technical resources for health we saw that in 1995, Belgium had 23347 practicing
physiotherapists. This number increased until 1999, then it decreased to 19201 practicing
physiotherapists in 2013 (World Health Organization. (2015). European database on human and
technical resources for health (HIthRes-DB) WHO Regional Office for Europe, Practising
physiotherapists, http://data.euro.who.int/HIthResDB/tables/tableA.php?w=1600&h=900). Due
to the shortage of physical therapists, providing individual therapy is a challenge in nursing
homes. That is why group therapy could be a good alternative. Graessel et al. demonstrated that
group therapy could postpone a decline in the ability to carry out activities of daily living (Graessel
et al.,, 2011).

However, sometimes it is hard for older people with dementia to remain focused for 30 minutes
or more in group. Mathews et al. have found that music increases the focus and the participation
of older people with dementia in a group exercise program (Mathews, Clair, & Kosloski, 2001).

In the feasibility study of Ite Speetjens, the researchers concluded that a video-based exercise
program is feasible in elderly with dementia, but that the subjects stopped doing the exercises
when the music stopped (even though the exercises were still projected on the television-screen)
(Speetjens, 2015).

The exercise program of Ite Speetjens was adapted, so that the music continued to play during
30 minutes without interruption. With the exercise program and music playing in the background,
we wanted to prove in this current study that a video-based exercise program has a positive
influence on physical function. The program was led by one therapist. The research question that
could be formulated is: ‘What is the effect of a video-based exercise program on strength,

functionality, gait and balance in older people suffering from dementia?"



Methods

This study is a clinical trial to investigate the effect of a video-based exercise program on strength,
endurance and balance in institutionalized elderly suffering from dementia. Dementia was seen
as an MMSE with a score below 24/30. The amendment of the study of Ite Speetjens was
approved by the ethical committee of Leuven on the seventh of January 2016. All measurements
and exercises were performed at the residential nursing home Sint-Elisabeth in Hasselt and the

residential nursing home Eyckendael in Riemst.

To start with the recruitment of all participants, a prior meeting was agreed upon with the local
physiotherapists of the residential nursing homes Eyckendael in Riemst and Sint-Elisabeth in
Hasselt. In consultation with these physiotherapists, residents were screened whether or not they
could participate in this study. The residents eligible for the study design were given verbal and
written information about the study, and after being fully informed, were asked to sign a consent
form. 19 elderly were recruited from two nursing homes (i.e. the residential nursing home Sint-
Elisabeth in Hasselt and the residential nursing home Eyckendael in Riemst). Participants
recruited in Sint-Elisabeth were included in the intervention cohort (IG) whereas participants
recruited in Eyckendael were included in the control cohort (CG). As such, IG and CG consisted of
10 and 9 participants respectively. Randomization was not possible due to practical reasons. The
investigators were not able to be present three times a week for six weeks in total in Eyckendael
as well as Sint-Elisabeth due to the distance to these nursing homes.

Participants who met the inclusion criteria were: a) 65 years or older, and b) had a MMSE of less
than 24. Participants were not recruited if they a) stayed less than three months in the residential
nursing home, b) were wheelchair bounded, c) still received rehabilitation therapy for a
neurological (stroke, MS, Parkinson’s, ...), an orthopedic or a psychiatric history who could
influence the functional mobility, d) had serious visual or hearing restrictions of such nature that

watching and listening to the television was impossible, and e) did not spoke Dutch.



The 1G existed of all participants recruited in the residential nursing home Sint-Elisabeth in
Hasselt. They received a video-based exercise program in addition to the usual care. The exercises
were performed in 2 groups of five participants: this was to reassure providing full attention to
the participants by the therapists but also as a result of space limitations at the location of
therapy. This video-based exercise program consisted of 18 sessions divided over six weeks. The
program was based on a previous feasibility study of Ite Speetjens and performed three times per
week, consisting of approximately 30 minutes exercises based on video exercises performed by
an older person. All digital recordings used for the intervention were the exact same recordings
of the feasibility study of Ite Speetjens (Speetjens, 2015). The participants sat down or stood up
in front of a 54-inch flat screen TV that was present in the gym room of the nursing home. There
was a large array of exercises: they consisted of warm-up exercises, followed by strengthening
exercises, static balance exercises, dynamic balance exercises, functional exercises (such as
cycling movements of the legs), endurance exercises and finally as cooling down flexibility
exercises. These exercises were accompanied by music, specifically selected to have a stimulating
effect on the participants. This music consisted of tunes from their younger years, bringing back
memories of joy and increasing the arousal. The music played consistently throughout each
session. Music could be an interesting factor during therapy sessions, as Guétin et al. have shown:
music has a significant effect on anxiety and depression in institutionalized elderly. These effects
were found from week four until week twenty-four (i.e. eight weeks after the intervention)
(Guetin et al., 2009).

The sessions were divided into three degrees of difficulty: week one consisted of exercises at a
mild intensity. Every week, the intensity and/or difficulty increased. The present study was held
during six weeks, compared to three weeks in the feasibility study by Ite Speetjens. As such, from
week four to week six, the highest difficulty level and Speetjens’ video of week three were
continued.

As previously mentioned, all sessions consisted of balance, strength, endurance, functional and
flexibility exercises. During the first week, a larger array of exercises were offered compared to
the following weeks. The following weeks, a larger amount of repetitions were performed with a

smaller array of exercises. At first, all strength exercises were performed sitting. The second week,

8



all strength exercises were performed standing and the third week half of all the exercises were
performed sitting. Strength exercises were focused on lower and upper body strength. Balance
exercises consisted of static and dynamic balance exercises. The first week, support was allowed
by holding on to the chair in front of the participants. The following weeks, holding on to the chair
was gradually reduced. Functional exercises were meant to be as useful as possible; for example,
an important exercise for elderly females is to still be able to comb up their hair. Endurance
exercises consisted of a stepping exercise (prolonged walking), combined with occasional
acceleration. Flexibility exercises were included to maintain the mobility of upper and lower body,
head and trunk.

The participants also continued to receive the usual care in the nursing home.

The control group received usual care as prescribed by a doctor in the residential nursing home

Eyckendael in Riemst.

At first, to include the participants, the MMSE was administered of every participant of every
group (Folstein, Folstein, & McHugh, 1975). Primary outcomes were balance, strength, gait and
functionality. Balance was measured by the 4-Stage Balance Test and the Functional Reach (FR).
The strength was measured by using the MicroFET 2. The strength of the biceps brachii and the
qguadriceps muscle of each participant was evaluated. Gait characteristics were measured by
using the second section (i.e. gait) of the Tinetti test. Functionality was tested using the Five Times
Sit-To-Stand Test (FTSST), this concludes a measurement of time of a series of five times standing
up and sitting down again. A secondary outcome was the compliance rate. These measurements

are discussed below.

The FR was performed standing close to a wall with their shoulder in 90° flexion. Participants were
asked to maximally reach forward, parallel to a measuring tape. The participants were asked to
reach without touching the wall and moving their feet or stepping. No recording was performed
of the used movement strategy. The distance was measured in cm. (Duncan, Weiner, Chandler,

& Studenski, 1990)



This test concludes four progressively more difficult stages. Participants were not allowed to use
an assistive device. Each of the four positions were described and demonstrated by the
researcher. The researcher was allowed to stand next to the patient, and help the patient to
change from position. Participants were expected to be able to maintain these four positions for
ten seconds each. The researcher had to maintain his/her attention to the patient, to be able to
intervene if the patient lost his/her balance. As soon as one position couldn’t be maintained for
ten seconds, the test stopped. The maximum score was 4 points, one point for each position able
to maintain for ten seconds. Figure 1 shows the four positions (Rossiter-Fornoff, Wolf, Wolfson,

& Buchner, 1995).

The researcher stood with the patient and walked across the room with a normal pace, and a
faster pace. The researcher evaluated the performance of gait of the patient according to a list of
8 items i.e. step length and height, foot clearance, step symmetry, step continuity. A maximum

score of 12 points could be awarded on gait (Tinetti, Williams, & Mayewski, 1986).

The patients were seated with their back against a chair. A standard chair was used with arms and
a sitting height between 43 and 45cm. The chair may not be positioned against a wall or mat. The
patient was instructed to stand up five times as quick as possible and sit down. It was important
to fully sit down. The time was started as soon as the researcher said go and ended as soon as the
buttocks touched the chair after the fifth repetition. Normally, the use of assistance or upper
extremity support was not allowed, but because the participants could not stand up without the

use of the arms of the chair, we used a modified version of the test. (Csuka & McCarty, 1985)

The participants were seated in a standard chair with armrests and were allowed to grasp these
armrests.
Isometric strength was measured for the M. Quadriceps with the MicroFET 2 placed

perpendicular to the tibia, just above the malleoli. The participants sat with their knee in 90°
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flexion. The participants were asked to extend their leg with maximal effort against the MicroFET
2 until the researcher said stop. The force was recorded in Newton.

Isometric strength was measured for the M. Biceps Brachii with the MicroFET 2 placed
perpendicular with the ulna and radius, just above the wrist on the palmar side. The arm was next
to the participant, with the elbow in 90° and the arm in supinated position. The participant was
asked to flex his/her elbow with maximal strength until the researcher said stop. The force was
recorded in Newton.

The method ‘break-testing’ was used: the participant pushes with maximal effort against the

MicroFET 2, until movement appears (Hsieh & Phillips, 1990).

For every participant, the presence at each exercise session was marked on a list. The amount of
participated sessions have been compared with the total amount of sessions for each participant.

The total percentage of all participants together was calculated as well.

JMP Pro 12 was used for the analyses of the data. As a result of a small sample size we decided to
perform non-parametric tests. Multiple single comparisons were made: we used the
Wilcoxon/Kruskal-Wallis Exact Test to test any significant changes between I1G and CG in pre-test
as well as differences in the post-test. Statistical analyses to investigate the effect over time, the
comparison of pre-test with post-test singularly executed in IG as well as CG, was performed by
the Wilcoxon Signed Rank test for matched pairs. The Wilcoxon/Kruskal-Wallis Exact Test was also
used to test possible significant changes in the group x time interaction effect. The interaction
effect was evaluated by the subtraction of pre-test scores with the post-test scores. All effects

were tested 2-sided. The preset level of significance for all testings was a=0.05.
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Results
A total of ten participants were recruited in Sint-Elisabeth in Hasselt and were included in the

intervention group, while nine participants were recruited in Eyckendael in Riemst and were
included in the control group. The median (Q1, Q3) of the age of the intervention and control
group was respectively 88.5 (83, 93) and 84 (80.5, 87) years old. The intervention and control
group consisted of respectively nine and six female participants and one and three male
participants. The age between both groups did not differed significantly (p =.33) and there was a
trend to a significant difference in MMSE-score were the control group had a lower score (p=.06).
The reason for this was that in the control group a participant had a total score of the MMSE of
3/20. An overview of baseline characteristics can be found in table 1. After signing the informed
consent and at the start of the first session of exercises, one female participant did not want to
participate in the study anymore. After one week, the other female participant in the intervention
group deceased. In the control group, none of the participants dropped out, resulting in nine
participants in the control group and eight in the intervention group. These drop-outs were not
taken into account for the analysis and had respectively the following characteristics: 91 years old
with an MMSE of 23 and 96 years old with an MMSE of eight. The post tests after six weeks were
measured of eight participants in the intervention group and nine participants in the control
group.

The other baseline characteristics of the participants are shown in table 1.

The 4-Stage Balance Test did not significantly differ between groups at the beginning of the study.
After six weeks, there was still no significant difference between both groups. Balance did not
significantly improve in CG and IG after six weeks. No significant interaction effect was found (p=
22).

The Functional Reach Test was not significantly different between the intervention and the
control group at the beginning and at the end of the study. In the intervention group, a trend to

significant improvement was found after the exercise program (p-value =.05). This was not the
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case in the control group, who showed no significant effect after six weeks of usual care. A trend
to a significant group x time effect was found (p-value = .08).

The test characteristics are shown in table 2 and Table 3.

At the start of the study no significant difference was found in strength of the M. Biceps Brachii
between the intervention and the control group as well as no significant difference between both
groups at the end of the study. The intervention group showed no significant improvement in
strength of the M. Biceps Brachii after six weeks and so did the control group. No significant
interaction effect was found (p =.66).

The strength of the M. Quadriceps showed no significant difference between the intervention
and the control group at the start of the study. No significant difference between the groups was
found at the end of the study. The intervention group showed a trend to a significant
improvement in M. Quadriceps strength (p =.06) after the exercise program, while the control
group showed no improvement in M. Quadriceps strength after the usual care. No group x time
effect was found between the intervention and the control group (p =.70).

The test characteristics are shown in table 2 and table 3.

Gait was examined with the Tinetti (gait) test and did not show a significant difference between
the intervention and the control group at the beginning and at the end of the study. There also
was no significant effect found after six weeks in the intervention and control group. No group x
time effect was found between the intervention and the control group (p =.33). The test

characteristics are shown in table 2 and table 3.

Functionality was measured with the five times sit-to-stand test and did not show a significant
difference between the intervention and the control group at the beginning and at the end of the
study. No significant effect was found after the study in the intervention group as well as in the
control group. No group x time effect was found between both groups (p =.16). The test

characteristics are shown in table 2 and table 3.
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As previously mentioned, the IG ended the program with eight participants. The average
compliance rate reached a score of 65.87%. Only one participant was able to achieve an
adherence rate of 100%. Another participant took part in all sessions except for one in this
experiment, which resulted in a percentage of 94.444%. One of the participants complained about
her (severe) arthrosis, as such, her participation was limited through her pain and she only had a
compliance rate of 50%. The reasons for two participants not to take part in a session were feeling
too weak according to the difficulty of the video and feeling to old; and she said she had already
worked enough in her early years and as such only needed rest. A special notion should be made
in case of two participants: due to sickness they did not take part in five and six sessions. The
compliance rate varied between 27.78% and 100%.

Table 4 shows all information about the compliance rate.
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Discussion
This clinical trial was set up to examine whether a six-week video-based exercise program in

addition to the usual care would lead to improvements in strength, gait, balance and functionality,
compared to the usual care alone in older people suffering from dementia and living in nursing
homes. The video-based exercise program showed a trend to a significant improvement of M.
Quadriceps strength and balance, measured with the functional reach test, within the
intervention group. In Potter et al., a systematic review, two articles showed a significant
improvement of balance using the berg balance scale after a physical training intervention of 40
weeks and six months (Potter, Ellard, Rees, & Thorogood, 2011). Toots et al. found after a four
month lasting high-intensity functional exercise program a significant between-group
improvement of balance (Toots et al., 2016). Telenius et al. showed that after a 12 week high
intensity functional exercise program and a six month follow up, the intervention group showed
an improvement of balance while the control group showed a decrease of balance (Telenius,
Engedal, & Bergland, 2015). These outcomes were comparable with this study, as this study
showed a trend to significance with balance measured with functional reach as outcome. No
significant improvements were found in M. Biceps Brachii strength, balance measured with the
4-stage balance test, gait and functionality within the intervention group and the control group,
as well as no significant differences were found between both groups. The findings of this study
suggest that a video-based exercise program compared to the usual care in nursing homes could
have a beneficial effect to improve M. Quadriceps strength and balance, measured with the
functional reach test. In the study of Cadore et al.,, an eight weeks lasting multicomponent
exercise existing of four weeks walking, cognitive and balance exercises and afterwards four
weeks resistance exercises, they found several improvements. After four weeks an improvement
of balance was found and after eight weeks participants needed less time completing the timed-
up-and-go test as well as, hip flexion and knee extension strength, and the leg press 1RM
increased (Cadore et al., 2014). According to this data, the findings in this study were comparable,
as a trend to significance was found in M. Quadriceps strength. Hauer et al. found similar results
according to increased maximal strength (Hauer et al., 2012). Multiple articles found

improvements of gait. Exercise training showed a significant improvement in walking speed,
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cadence, stride length, stride time, double support and distance walked (Kemoun et al., 2010;
Potter et al., 2011; Rolland et al., 2007; Schwenk et al., 2014).

Burton et al. carried out a systematic review of the effectiveness of exercise programs for
reducing falls in elderly, combining 4 articles. This systematic review suggested that exercise
programs have the ability to reduce the risk of falling in elderly with dementia. As falls often are
related with balance, the study of Burton et al. should have been able to find positive results on
balance outcome as well (Burton et al., 2015).

The previous study on this topic was the feasibility study of Ite Speetjens. The study examined if
a video-based exercise program for three weeks was feasible in older people suffering from
dementia living in nursing homes (Speetjens, 2015). Because the study obtained positive results,
we examined in this study the effect of it after six weeks. According to the study of Hageman et
al., a six-week resistance training program was not of sufficient duration for a significant change
in gait outcome measures, so a three weeks exercise program was definitely too short to
investigate an effect (Hageman & Thomas, 2002). To receive a higher power, we tried to recruit
more participants than in the feasibility study and this also could be the reason why there was a
low compliance rate compared with the compliance rate in the feasibility study. It could be that
in the feasibility study, only the most motivated persons wanted to participate and were included
as compared with our study, where more persons, sometimes less motivated, were included.
Receiving a higher power was not easy, as not many participants suffering from dementia in the
nursing home met the selection criteria. Because in the study of Ite Speetjens the participants
stopped doing the exercises when the music stopped, in this study the music continued to play
through the entire 30 minutes.

After six weeks, we do not yet see a significant deterioration of the outcomes, but this could be
the case if the duration of the study lasted longer. The study of Rolland et al. did not show an
immediate improvement, but they showed a significantly slowing effect of the progressive
deterioration due to dementia after 12 months. (Rolland et al., 2007). Holthoff et al. showed
comparable results as well (Holthoff et al., 2015). While the control group experienced a

decrease, Schwenk et al. showed improvements in spatio-temporal gait parameters as a result of
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a three months lasting supervised, progressive resistance and functional group training (Schwenk
et al., 2014).

In this study 80% of all participants were female. However, according to similar interventional
studies, the gender ratio achieved a value between 73.3% and 75.8% for a female to male ratio
(Hauer et al., 2012; Rolland et al., 2007; Telenius et al., 2015; Toots et al., 2016). Schnelle et al.
even presented a percentage of 80% female participants in the intervention group, and 90%

female participants in the control group (Schnelle et al., 2003).

During the study no participants dropped out as a result of the given intervention. The only drop-
outs were at the beginning of the study, before the first exercise session was given and due to
decease in the intervention group. In the control group, no drop-outs were noticed. The drop-out
rate was 20%, this could be considered as a high drop-out rate if a large amount of participants
were recruited. With only ten participants in the intervention group, a drop-out rate of two
participants results instantly in a high drop-out rate. If 2 participants dropped out in a larger study,
this percentage would be significantly lower. Toots et al. showed an attrition rate of 8% at four
months and 16% after seven months for a total number of 186 participants (Toots et al., 2016).
However, Schnelle et al. showed an attrition rate of 10% due to illness and 10% due to mortality
in the intervention group and an attrition rate of 10% due to mortality and 2% due to illness. This
percentage was taken from a total of 190 participants in their study. This results in a loss of data
of 18 participants in the intervention group and 12 participants in the control group (Schnelle et
al., 2003). Roach et al. showed a drop-out rate of 23 out of 105 participants, this resulted in
21.90% (Roach, Tappen, Kirk-Sanchez, Williams, & Loewenstein, 2011). As such, we could
conclude that the drop-out rate of 20% was acceptable for this type of study.

In most nursing homes there is a shortage of staff and that was why the flat screen TV was another
strength of this study. In most nursing homes this is always present and could be used instead of
extra physiotherapists to give an exercise program.

Because the exercise program was given in groups of five participants, this could be motivating.
The music that was played during the exercises could stimulate the participants so they were

more motivated to execute the program.
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There were also a couple of limitations in this clinical trial.

This study had a low amount of participants in the intervention group and control group. This
could be considered as a limitation. However, Potter et al. showed on the basis of a systematic
review that a participant’s ratio below 20 participants per intervention group was able to find
positive results. In this systematic review, six articles presented an amount of less than 20
participants per intervention group (Potter et al., 2011). Cadore et al. showed similar results with
a total of 18 participants. However, the low amount of participants in this study were not
congruent with a large part of the international literature (Cadore et al., 2014). Most studies
concluded a much larger amount of participants. These studies consisted of an amount of 105
participants or higher, with a maximum amount of 186 participants (Hauer et al., 2012; Roach et
al., 2011; Rolland et al., 2007; Schnelle et al., 2003; Telenius et al., 2015; Toots et al., 2016).

Due to the limited amount of participants in this study and the low compliance rate, for each
session only three or four participants, instead of the five that would be expected, were present.
The compliance rate was rather low, with a percentage of 65.87. In Schwenk et al. the compliance
rate achieves a higher score, i.e. a percentage in the intervention group of 91.9 and a percentage
of 94.4 in the control group (Schwenk et al., 2014). In the study of Ite Speetjens, a much higher
compliance rate was found (88.9%). This may have been because only five participants were
included and they could have been more motivated to participate and hence agreed to participate
in the study. Another reason for the high compliance rate in the study of Ite Speetjens and the
low compliance rate of this study could be that in the feasibility study, there always was one
attender who assisted the participants in comparison with two attenders in this study, so that the
participants had to get comfortable with two strangers and not just one (Speetjens, 2015).

In following studies it is recommended to use more participants so that more residents would be
able to participate in any session.

Another reason why few participants completed every session was the severity of the dementia.
As persons with dementia could differ from enthusiasm and cheerfulness from day to day, it may
have an effect on the quality of each training session. It could influence the pre- and post-testing

as well as participants were examined when they had a day full of enthusiasm, good
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understanding of the tasks, they could achieve higher scores compared with days without
enthusiasm.

This study used a non-parametric design because there were not enough participants to use
parametric tests. This was another limitation of the study.

During the exercises, we recorded the participants’ executions on video so we could examine if
the participants correctly executed the exercises. We saw that this was not always the case. This
could be a reason why we did not found more improvements in the outcome measures. As such,
it was implemented that an additional video-based exercise program does not have much of a
beneficial effect in elderly with dementia. It may however be beneficial when the physical
therapist, who was present during the exercise program, tries to correct the wrong exercises that
the participants execute, while the others could still continue the exercise program.

The biggest difference of this study compared with the main results of international literature
was the duration of the intervention. As most international scientific studies lasted a minimum of
12 weeks and some lasting up to one year, six weeks was just a short period of time. In following
studies it is recommended that the program lasts longer than six weeks, because it might be
possible that more improvement could be measured (Hauer et al., 2012; Holthoff et al., 2015;
Kemoun et al., 2010; Rolland et al., 2007; Schnelle et al., 2003; Schwenk et al., 2014; Telenius et
al., 2015; Toots et al., 2016).

Because two investigators were responsible for this study and we could not be present at all of
the exercise sessions, we divided the training sessions so that one investigator was present at
Monday and the other one was present at Wednesday and Friday. We also had to do the pre-and
post-testing ourselves, in that case we were not blinded for the intervention and control group.
For following studies it is recommended that the investigators are blinded so that they could not
be influenced.

The last limitation of this study was that there was no randomization in the allocation of
participants to the intervention or control group. The reason for this was that there were not
enough residents with dementia who met the selection criteria in each nursing home. For

following studies, randomization is recommended.
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Conclusion
A video-based exercise program of six weeks showed a trend to a significant improvement of M.

Quadriceps strength and balance, measured with the functional reach test, in older people
suffering from dementia living in a nursing home. No significant improvements were found in M.
Biceps Brachii strength, balance, measured with the 4-stage balance test, gait and functionality.
This was compared with the control group who underwent the usual care. They showed a trend
to significant improvement in M. Quadriceps strength, but also a trend to significant decrease in
functionality. No significant differences were found between both groups. We could conclude
that a video-based exercise program of six weeks may be able to improve M. Quadriceps strength
and balance, measured with the functional reach test, in older people suffering from dementia

living in a nursing home. Further research is needed to confirm the findings.

23



24



References

Berr, C., Wancata, J., & Ritchie, K. (2005). Prevalence of dementia in the elderly in
Europe. Eur Neuropsychopharmacol, 15(4), 463-471.
doi:10.1016/j.euroneuro.2005.04.003

Blankevoort, C. G., van Heuvelen, M. J., Boersma, F., Luning, H., de Jong, J., & Scherder,
E. J. (2010). Review of effects of physical activity on strength, balance, mobility
and ADL performance in elderly subjects with dementia. Dement Geriatr Cogn
Disord, 30(5), 392-402. doi:10.1159/000321357

Burton, E., Cavalheri, V., Adams, R., Browne, C. O., Bovery-Spencer, P., Fenton, A. M.,
... Hill, K. D. (2015). Effectiveness of exercise programs to reduce falls in older
people with dementia living in the community: a systematic review and meta-
analysis. Clin Interv Aging, 10, 421-434. doi:10.2147/cia.s71691

Cadore, E. L., Moneo, A. B., Mensat, M. M., Munoz, A. R., Casas-Herrero, A., Rodriguez-
Manas, L., & lzquierdo, M. (2014). Positive effects of resistance training in frail
elderly patients with dementia after long-term physical restraint. Age (Dordr), 36(2),
801-811. d0i:10.1007/s11357-013-9599-7

Csuka, M., & McCarty, D. J. (1985). Simple method for measurement of lower extremity
muscle strength. Am J Med, 78(1), 77-81.

Duncan, P. W., Weiner, D. K., Chandler, J., & Studenski, S. (1990). Functional reach: a
new clinical measure of balance. J Gerontol, 45(6), M192-197.

Folstein, M. F., Folstein, S. E., & McHugh, P. R. (1975). "Mini-mental state". A practical
method for grading the cognitive state of patients for the clinician. J Psychiatr Res,
12(3), 189-198.

Graessel, E., Stemmer, R., Eichenseer, B., Pickel, S., Donath, C., Kornhuber, J., &
Luttenberger, K. (2011). Non-pharmacological, multicomponent group therapy in
patients with degenerative dementia: a 12-month randomizied, controlled trial.
BMC Med, 9, 129. doi:10.1186/1741-7015-9-129

Guetin, S., Portet, F., Picot, M. C., Pommie, C., Messaoudi, M., Djabelkir, L., ... Touchon,
J. (2009). Effect of music therapy on anxiety and depression in patients with
Alzheimer's type dementia: randomised, controlled study. Dement Geriatr Cogn
Disord, 28(1), 36-46. doi:10.1159/000229024

Hageman, P. A., & Thomas, V. S. (2002). Gait performance in dementia: the effects of a
6-week resistance training program in an adult day-care setting. Int J Geriatr
Psychiatry, 17(4), 329-334. doi:10.1002/gps.597

Hauer, K., Schwenk, M., Zieschang, T., Essig, M., Becker, C., & Oster, P. (2012). Physical
training improves motor performance in people with dementia: a randomized
controlled trial. J Am Geriatr Soc, 60(1), 8-15. do0i:10.1111/j.1532-
5415.2011.03778.x

Holthoff, V. A., Marschner, K., Scharf, M., Steding, J., Meyer, S., Koch, R., & Donix, M.
(2015). Effects of physical activity training in patients with Alzheimer's dementia:
results of a pilot RCT study. PL0oS One, 10(4), e0121478.
doi:10.1371/journal.pone.0121478

Hsieh, C. Y., & Phillips, R. B. (1990). Reliability of manual muscle testing with a
computerized dynamometer. J Manipulative Physiol Ther, 13(2), 72-82.

Kemoun, G., Thibaud, M., Roumagne, N., Carette, P., Albinet, C., Toussaint, L., . . .
Dugue, B. (2010). Effects of a physical training programme on cognitive function

25



and walking efficiency in elderly persons with dementia. Dement Geriatr Cogn
Disord, 29(2), 109-114. doi:10.1159/000272435

Mathews, R. M., Clair, A. A., & Kosloski, K. (2001). Keeping the beat: use of rhythmic
music during exercise activities for the elderly with dementia. Am J Alzheimers Dis
Other Demen, 16(6), 377-380.

Potter, R., Ellard, D., Rees, K., & Thorogood, M. (2011). A systematic review of the effects
of physical activity on physical functioning, quality of life and depression in older
people with dementia. Int J Geriatr Psychiatry, 26(10), 21000-1011.
doi:10.1002/gps.2641

Roach, K. E., Tappen, R. M., Kirk-Sanchez, N., Williams, C. L., & Loewenstein, D. (2011).
A randomized controlled trial of an activity specific exercise program for individuals
with Alzheimer disease in long-term care settings. J Geriatr Phys Ther, 34(2), 50-
56. doi:10.1519/JPT.0b013e31820aab9c

Rolland, Y., Pillard, F., Klapouszczak, A., Reynish, E., Thomas, D., Andrieu, S., . .. Vellas,
B. (2007). Exercise program for nursing home residents with Alzheimer's disease:
a l-year randomized, controlled trial. J Am Geriatr Soc, 55(2), 158-165.
doi:10.1111/j.1532-5415.2007.01035.x

Rossiter-Fornoff, J. E., Wolf, S. L., Wolfson, L. I., & Buchner, D. M. (1995). A cross-
sectional validation study of the FICSIT common data base static balance
measures. Frailty and Injuries: Cooperative Studies of Intervention Techniques. J
Gerontol A Biol Sci Med Sci, 50(6), M291-297.

Scarmeas, N., Hadjigeorgiou, G. M., Papadimitriou, A., Dubois, B., Sarazin, M., Brandt,
J., . .. Stern, Y. (2004). Motor signs during the course of Alzheimer disease.
Neurology, 63(6), 975-982.

Schnelle, J. F., Kapur, K., Alessi, C., Osterweil, D., Beck, J. G., Al-Samarrai, N. R., &
Ouslander, J. G. (2003). Does an exercise and incontinence intervention save
healthcare costs in a nursing home population? J Am Geriatr Soc, 51(2), 161-168.

Schwenk, M., Zieschang, T., Englert, S., Grewal, G., Najafi, B., & Hauer, K. (2014).
Improvements in gait characteristics after intensive resistance and functional
training in people with dementia: a randomised controlled trial. BMC Geriatr, 14,
73. doi:10.1186/1471-2318-14-73

Speetjens, |. (2015). Feasibility of an exercise program using video-based training in
institutionalized elderly suffering from dementia. (Dissertation/Thesis), UHasselt
U6 - ctx_ver=239.88-2004&ctx_enc=info%3Aofi%2Fenc%3AUTF-
8&rfr_id=info:sid/summon.serialssolutions.com&rft_val_fmt=info:ofi/fmt:kev:mtx:di
ssertation&rft.genre=dissertation&rft.titte=Feasibility+of+an+exercise+program+u
sing+video-
based+training+in+institutionalized+elderly+suffering+from+dementia&rft. DBID=T
3-
&rft.au=Speetjens%2C+lte&rft.date=2015&rft.pub=UHasselt&rft.advisor=SPILDO
OREN%2C+Jokeé&rft.externalDBID=n%2Fa&rft.externalDoclD=0ai_uhdspace_uh
asselt_be_1942 19575&paramdict=en-US U7 - Dissertation. Retrieved from
http://uha.summon.serialssolutions.com/2.0.0/link/0/eLVHCXMwIV1LS8NAEB60J

FIUfEJ8wWASTHDbT1LO29uBJcvGOTPZhAYGF2hzgr3dmmODprbAEN09INiIHZ2m
nNA1DZ5CU50gm6I0LPQZa8dkVQUI13RAGZI1EULIOhg3Ip q61t9zAWqMzDYHV
Ub4lA74wN7GOccZcOEWVWgRKzCig6swulKLt8PVIPHCNY217Bhp6gHNO5wHZ
BaHGINsAdDoYDNf1B2wKOTMSMOBG6Y GrFtu-

26


http://uha.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwlV1LS8NAEB60J_FiUfEJ8wdSTHbT1LO29uBJcvG0TPZhAyGF2hzqr3dmm0DprbAENo9lNiHz2m_nA1DZ5CU50gm6IOLPQZa8dkVQU13RdGZ1EULl0hg3lp_q61t9zAWqMzDYHVUb4IA74wN7GOccZc0EwVWqRKzCig6swuIKLt8PVrPHcNY217Bhp6qHnO5wHZBaHGiNsAdDoYDNf1B2wK0TMSMOB6YGrFtu-_X7mKSr__iqFyrtZoe_nbCZyG2yKwRdTO3VdAP5Yl6-LRMW0DhWEdYbqefcrfoOn2c5m62pvJHZmTg7dQsjDv79HSD_Tk4Hnyrvcm2dfrWVT4PLxOJkFOgeJqeN_XDqA49wwU5Cvk87PMFou-n8c3zl_5VGlq0
http://uha.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwlV1LS8NAEB60J_FiUfEJ8wdSTHbT1LO29uBJcvG0TPZhAyGF2hzqr3dmm0DprbAENo9lNiHz2m_nA1DZ5CU50gm6IOLPQZa8dkVQU13RdGZ1EULl0hg3lp_q61t9zAWqMzDYHVUb4IA74wN7GOccZc0EwVWqRKzCig6swuIKLt8PVrPHcNY217Bhp6qHnO5wHZBaHGiNsAdDoYDNf1B2wK0TMSMOB6YGrFtu-_X7mKSr__iqFyrtZoe_nbCZyG2yKwRdTO3VdAP5Yl6-LRMW0DhWEdYbqefcrfoOn2c5m62pvJHZmTg7dQsjDv79HSD_Tk4Hnyrvcm2dfrWVT4PLxOJkFOgeJqeN_XDqA49wwU5Cvk87PMFou-n8c3zl_5VGlq0
http://uha.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwlV1LS8NAEB60J_FiUfEJ8wdSTHbT1LO29uBJcvG0TPZhAyGF2hzqr3dmm0DprbAENo9lNiHz2m_nA1DZ5CU50gm6IOLPQZa8dkVQU13RdGZ1EULl0hg3lp_q61t9zAWqMzDYHVUb4IA74wN7GOccZc0EwVWqRKzCig6swuIKLt8PVrPHcNY217Bhp6qHnO5wHZBaHGiNsAdDoYDNf1B2wK0TMSMOB6YGrFtu-_X7mKSr__iqFyrtZoe_nbCZyG2yKwRdTO3VdAP5Yl6-LRMW0DhWEdYbqefcrfoOn2c5m62pvJHZmTg7dQsjDv79HSD_Tk4Hnyrvcm2dfrWVT4PLxOJkFOgeJqeN_XDqA49wwU5Cvk87PMFou-n8c3zl_5VGlq0
http://uha.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwlV1LS8NAEB60J_FiUfEJ8wdSTHbT1LO29uBJcvG0TPZhAyGF2hzqr3dmm0DprbAENo9lNiHz2m_nA1DZ5CU50gm6IOLPQZa8dkVQU13RdGZ1EULl0hg3lp_q61t9zAWqMzDYHVUb4IA74wN7GOccZc0EwVWqRKzCig6swuIKLt8PVrPHcNY217Bhp6qHnO5wHZBaHGiNsAdDoYDNf1B2wK0TMSMOB6YGrFtu-_X7mKSr__iqFyrtZoe_nbCZyG2yKwRdTO3VdAP5Yl6-LRMW0DhWEdYbqefcrfoOn2c5m62pvJHZmTg7dQsjDv79HSD_Tk4Hnyrvcm2dfrWVT4PLxOJkFOgeJqeN_XDqA49wwU5Cvk87PMFou-n8c3zl_5VGlq0
http://uha.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwlV1LS8NAEB60J_FiUfEJ8wdSTHbT1LO29uBJcvG0TPZhAyGF2hzqr3dmm0DprbAENo9lNiHz2m_nA1DZ5CU50gm6IOLPQZa8dkVQU13RdGZ1EULl0hg3lp_q61t9zAWqMzDYHVUb4IA74wN7GOccZc0EwVWqRKzCig6swuIKLt8PVrPHcNY217Bhp6qHnO5wHZBaHGiNsAdDoYDNf1B2wK0TMSMOB6YGrFtu-_X7mKSr__iqFyrtZoe_nbCZyG2yKwRdTO3VdAP5Yl6-LRMW0DhWEdYbqefcrfoOn2c5m62pvJHZmTg7dQsjDv79HSD_Tk4Hnyrvcm2dfrWVT4PLxOJkFOgeJqeN_XDqA49wwU5Cvk87PMFou-n8c3zl_5VGlq0

X7mKSr__igFyrtZoe nbCZyG2yKwRdATO3VdAPSYI6-
LRMWODhWEdYbgefcrfoOn2c5m62pvJHZmTg7dQsjDv79HSD_Tk4Hnyrvem2dir
WVT4PLXxOJkFOgeJgeN_XDgA49wwU5Cvk87PMFou-n8c3zl_5VGIq0

Telenius, E. W., Engedal, K., & Bergland, A. (2015). Long-term effects of a 12 weeks high-
intensity functional exercise program on physical function and mental health in
nursing home residents with dementia: a single blinded randomized controlled trial.
BMC Geriatr, 15, 158. doi:10.1186/s12877-015-0151-8

Tinetti, M. E., Williams, T. F., & Mayewski, R. (1986). Fall risk index for elderly patients
based on number of chronic disabilities. Am J Med, 80(3), 429-434.

Toots, A., Littbrand, H., Lindelof, N., Wiklund, R., Holmberg, H., Nordstrom, P., . . .
Rosendahl, E. (2016). Effects of a High-Intensity Functional Exercise Program on
Dependence in Activities of Daily Living and Balance in Older Adults with Dementia.
J Am Geriatr Soc, 64(1), 55-64. doi:10.1111/jgs.13880

27


http://uha.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwlV1LS8NAEB60J_FiUfEJ8wdSTHbT1LO29uBJcvG0TPZhAyGF2hzqr3dmm0DprbAENo9lNiHz2m_nA1DZ5CU50gm6IOLPQZa8dkVQU13RdGZ1EULl0hg3lp_q61t9zAWqMzDYHVUb4IA74wN7GOccZc0EwVWqRKzCig6swuIKLt8PVrPHcNY217Bhp6qHnO5wHZBaHGiNsAdDoYDNf1B2wK0TMSMOB6YGrFtu-_X7mKSr__iqFyrtZoe_nbCZyG2yKwRdTO3VdAP5Yl6-LRMW0DhWEdYbqefcrfoOn2c5m62pvJHZmTg7dQsjDv79HSD_Tk4Hnyrvcm2dfrWVT4PLxOJkFOgeJqeN_XDqA49wwU5Cvk87PMFou-n8c3zl_5VGlq0
http://uha.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwlV1LS8NAEB60J_FiUfEJ8wdSTHbT1LO29uBJcvG0TPZhAyGF2hzqr3dmm0DprbAENo9lNiHz2m_nA1DZ5CU50gm6IOLPQZa8dkVQU13RdGZ1EULl0hg3lp_q61t9zAWqMzDYHVUb4IA74wN7GOccZc0EwVWqRKzCig6swuIKLt8PVrPHcNY217Bhp6qHnO5wHZBaHGiNsAdDoYDNf1B2wK0TMSMOB6YGrFtu-_X7mKSr__iqFyrtZoe_nbCZyG2yKwRdTO3VdAP5Yl6-LRMW0DhWEdYbqefcrfoOn2c5m62pvJHZmTg7dQsjDv79HSD_Tk4Hnyrvcm2dfrWVT4PLxOJkFOgeJqeN_XDqA49wwU5Cvk87PMFou-n8c3zl_5VGlq0
http://uha.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwlV1LS8NAEB60J_FiUfEJ8wdSTHbT1LO29uBJcvG0TPZhAyGF2hzqr3dmm0DprbAENo9lNiHz2m_nA1DZ5CU50gm6IOLPQZa8dkVQU13RdGZ1EULl0hg3lp_q61t9zAWqMzDYHVUb4IA74wN7GOccZc0EwVWqRKzCig6swuIKLt8PVrPHcNY217Bhp6qHnO5wHZBaHGiNsAdDoYDNf1B2wK0TMSMOB6YGrFtu-_X7mKSr__iqFyrtZoe_nbCZyG2yKwRdTO3VdAP5Yl6-LRMW0DhWEdYbqefcrfoOn2c5m62pvJHZmTg7dQsjDv79HSD_Tk4Hnyrvcm2dfrWVT4PLxOJkFOgeJqeN_XDqA49wwU5Cvk87PMFou-n8c3zl_5VGlq0




Appendix

Instructions to the patient:

" 1. Stand with your feet side by side.

Time: seconds
2. Place the instep of one foot so it is
5 touching the big toe of the other foot. = Time: seconds
3. Place one foot in front of the other,
heel touching toe. Time: seconds
! 4. Stand on one foot. Time: seconds
Figure 1. 4-Stage Balance Test
Table 1. Baseline characteristics of participants
Group 1G CG P-value
No of participants 8 9
Age (median) (IQR) 85 (9) 84 (6.5) 0.36
Sex (female/male) 7/1 6/3
MMSE (median) (IQR) | 19 (14.5, 21.75) 13 (9, 17.5) 0.06°

° = trend to significant difference with the Wilcoxon/Kruskal-Wallis Exact Test or the Wilcoxon Signed

Rank test. (P <0.05)



Table 2: median (Q1, Q3) of the scores and statistical evaluation of Functional Reach, 4-Stage Balance

Test, strength biceps, strength quadriceps, Tinetti test, 5 Times Sit-To-Stand test.

Intervention group

Pwithin

Control group

Pwithin

pre

post

pre

post

Balance

Functional
Reach (FR)

12.5 (6.25, 25.75)

24.5 (20, 30.5)

0.05°

16 (8, 25)

17 (11, 30)

0.28

4-stage
balance test

2(2,2)

2(2,3.5)

0.38

2(1,3)

2 (1.5, 2.5)

1.00

Strength

M. Biceps
Brachii

83.5 (47.75,
103.75)

76 (47.75, 96.75)

0.45

76 (63.5, 100)

63 (53, 114)

0.89

M.
Quadriceps

96 (57.25, 136.25)

115 (73.5, 143.5)

0.05°

86 (62, 97)

96 (65, 115.5)

0.13

Gait

Tinetti

7.5(6.25, 11)

7.5(6.25, 11.25)

1.00

8(5.5,11)

8(6.5,9)

0.75

Functionality

5 times sit-
to-stand test
(FTSST)

17.5(13.75, 37)

16.5 (13.75, 38.75)

0.94

24 (15, 26.5)

25 (16.75, 40)

0.10

° =trend to significant difference with the Wilcoxon Signed Rank test. (P < 0.05)




Table 3: median (Q1, Q3) of the scores and statistical evaluation of Functional Reach, 4-Stage Balance

Test, strength M. Biceps Brachii, strength M. Quadriceps, Tinetti test, 5 Times Sit-To-Stand test.

Intervention group Control group P between- | P between- | P interaction
pre post effect

pre post pre post
Balance
Functional 12.5(6.25, 24.5 (20, 16 (8, 25) 17 (11, 30) 0.64 0.38 0.08°
Reach (FR) 25.75) 30.5)
4-stage balance 2(2,2) 2(2,3.5) 2(1,3) 2(1.5,2.5) 0.65 0.63 0.22
test
Strength
M. Biceps 83.5 76 (47.75, 76 (63.5, | 63(53,114) 0.74 0.81 0.67
Brachii (47.75, 96.75) 100)

103.75)
M. Quadriceps 96 (57.25, 115 (73.5, 86 (62, 96 (65, 0.31 0.23 0.70
136.25) 143.5) 97) 115.5)

Gait
Tinetti 7.5(6.25, 7.5(6.25, | 8(5.5,11) 8(6.5,9) 0.96 0.96 0.33

11) 11.25)
Functionality
5 times sit-to- 17.5 16.5 24 (15, 25 (16.75, 0.60 0.49 0.16
stand test (13.75, 37) (23.75, 26.5) 40)
(FTSST) 38.75)

° = trend to significant difference with the Wilcoxon/Kruskal-Wallis Exact Test or the Wilcoxon Signed
Rank test. (P < 0.05)

Table 4: compliance rate of the IG

Participants Compliance rate (participated | Percentage (%)
sessions/total number of
sessions)
1 7/18 38.89
2 9/18 50.0
3 15/18 83.33
4 12/18 66.67
5 18/18 100
6 5/18 27.78
7 12/18 66.67
8 17/18 94.44
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