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Introduction

Mild cognitive impairment (MCI) is wide-
ly regarded as a transitional syndrome be-
tween normal cognitive aging and clini-
cal dementia. Older adults with mild cog-
nitive impairment demonstrate decreased
cognitive function and balance perfor-
mance. Abnormalities in balance and pos-
tural control are common in elderly people
with MCI. Postural control in everyday life
is generally accompanied by posture-unre-
lated cognitive activity. Maintaining and
improving balance function may be benefi-
cial for preventing progression to Alzheim-
er’s disease in older adults with MCI [18].

Better understanding is needed of the
modifiable factors independently associ-
ated with improved balance control. This
would ensure effective intervention based
on a valid theoretical framework for im-
proving balance control. Possible modi-
fiable factors include cognitive function
and gait speed with and without a dual
cognitive task [18].

Several cross-sectional studies support
the hypothesis that cognitive and physi-
cal function are interrelated in people with
MCI [18]. McGough [10] examined asso-
ciations between physical performance
and executive function together with gait
speed in older adults with MCI, and Tan-
gen [17] examined relationships between
balance and cognition in patients with
MCI. Jakubovski [7] examined interplay
between gait, fall risk, and cognition.

In a systematic review, Pichierri [13]
pointed out the need to examine the rela-
tionship between improvements in cogni-
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tive skills and better performance in phys-
ical tasks, balance performance, and activ-
ities of daily living, after completing vari-
ous kinds of cognitive and physical train-
ing.

The purpose of this study was to exam-
ine the above associations by seeking cor-
relations between balance control and cog-
nitive functions at baseline and after 10
weeks of training, using a cognitive—mo-
tor intervention in older adults with MCL
Other factors including gait speed and ac-
tivities of daily living were also investigated.

Methods

The study sample consisted of patients
who had mild cognitive impairment, con-
firmed by their psychiatrist and psychol-
ogist and based on a standard clinical ex-
amination and neuropsychological test-
ing, in line with the criteria defined in the
ICD-9-CM 331.83 [1, 11].

The study was performed in the outpa-
tient psychiatric clinic of the highly spe-
cialized Geriatric Institute of St. Lukas in
Kosice, Slovak Republic, where elderly pa-
tients from the region are referred for di-
agnosis and treatment. A total of 100 pa-
tients were recruited for the study between
June 2013 and March 2014 (8 Fig. 1).

Inclusion criteria. Mild cognitive impair-
ment, encompassing subjecti ve mild de-
crease in memory, and attention domains.
Age over 65 years but less than 75.

Exclusion criteria. Moderate and severe
cognitive deficits of MMSE <23, ma-
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jor depressive and anxiety disorder, can-
cer, significant visual and auditory dam-
age, prior history of neurological disease
or brain injury, and psychiatric disorders.

Out of 100 patients, 5 patients were ex-
cluded due to the symptoms of severe de-
pression; 15 patients declined to participate;
80 patients were enrolled into the study by
one member of the research team who was
not involved in the assessment and did not
conduct the interventions. The baseline
sample consisted of 80 patients random-
ly divided into groups with 1:1 allocation.

The project’s data analyst generat-
ed a random sequence of numbers to ar-
bitrarily select probands for the experi-
mental group and the control group us-
ing Microsoft Office Excel 2010 comput-
er program. These numbers were put in a
subsequently sealed envelope. The proj-
ect manager opened the envelope and in-
formed the participating persons of their
assignment to one of the two groups.

Data collection consisted of two mea-
surements: one taken at baseline and an-
other after 10 weeks. The persons who
participated in the data collection did not
participate in the implementation of the
training programs. The patients were in-
formed that there were two kinds of train-
ing, but they were not told what kind of
intervention they would undergo and
what the expected results were. The train-
ing staff was not blinded.

In the experimental group, all includ-
ed persons completed the program. In
the control group, two individuals did
not complete the training program due
to respiratory disease. All included pro-
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Study Development Chart

Selected patients n=100 ’

A

Did not want to take part (n=15)

v

Did not meet inclusion criteria (n=5)
severe depressive disorders

Randomised (n=80)

/\

-
Experimental group (n=40)
Received allocated intervention (n=40)
A\

v

Lost to follow-up (n=0)

v

-

-

Analysed (n=40)

-

Fig. 1 A Study development chart

bands signed the informed consent form.
The study protocol was approved by the
local ethics committee of the highly spe-
cialized Geriatric Institute of St. Lukas in
Kosice, Slovakia.

Cognitive training battery

The cognitive training was conducted us-
ing a battery of tests from the CogniP-
lus training program from SHUFRIED
GmbH Company in Austria [4]. CogniP-
lus is a training program with a scientif-
ic background. The training programs are
with recommendation strength A in the
guidelines of the Society for Neuropsy-
chology, 2009. The training battery con-
tains subprograms for attention training,
working memory, long-term memory, ex-
ecutive functions, visuomotor coordina-
tion, and spatial processing, among oth-
ers.

Our training battery was specially de-
veloped and designed for patients with
mild cognitive deficit and comprised the
following subprograms:

Attention intensity (“Alert”) the train-
ing was performed by means of driving a
virtual car. Each of the two training forms
contains 18 difficulty levels.

Long-term memory (“Names”) has 17
difficulty levels. The probands were asked
to remember names and surnames in
connection with faces.

Control group (n=40)
Received allocated intervention (n=40)

v

Lost to follow-up (n=2), did not complete
training - respiratory disease

v

Analysed (n=38)

Executive functions (“Pland”) the Sl
training form has 19 difficulty levels, the
S2 form has 16 and the S3, 28. In all train-
ing forms, the number of actions required
increases as the difficulty level rises.

Working memory (“Nback”) has 15 dif-
ficulty levels. Participants were shown pic-
tures of, for example, animals, people, and
countries, and were then asked to remem-
ber two or three pictures previously pre-
sented.

Visual-motor coordination (“Vismo”)
has 22 difficulty levels. Participants fol-
lowed a spaceship on the screen and were
asked to keep it inside a circle.

The aim of the training was to gradu-
ally achieve the maximum level of perfor-
mance in different types of training. The
exercises alert, names, and pland 1, 2 were
quickly mastered up to the maximum lev-
el of difficulty. For this reason, we decid-
ed to combine them with motor exercises
into a dual task as follows: the participant
stood and changed his/her position from
the left foot to the right, and then stood on
his/her toes; stood up and sat down on the
chair; and stepped forward or backward,
to the left or to the right.

Each training session lasted 30 min;
each type of subprogram took 10 min.
During 1 week, all of the cognitive func-
tions were covered in the training. Each
participant attended 10 training sessions
twice a week, a total of 20 sessions.
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Motor training

Both groups underwent 30 min of motor
training daily for 10 weeks, in accordance
with instructions given by a physiother-
apist. The training contained the follow-
ing exercises:

Walking over obstacles. Participants

walked over five boxes, then turned and
walked back.

Walking with direction and speed
changes. Participants walked 10 m and
then turned back, increasing their pace,
and then slowed.

Walking with aload. Participants walked
while carrying a load in one hand, and
then in both hands.

Walking up and down stairs. Partici-
pants walked up and down ten steps [12].

Outcome measures

Global cognitive status was assessed us-
ing the Mini Mental State Examination
(MMSE), which was used for descriptive
purposes but not in the analysis. This is a
method used for screening basic cognitive
functions [5].

Balance

BESTest (Balance Evaluation Systems Test)
[6].

The maximum score totals 108 points,
indicating that the participant has no
problems with balance. It consists of six
sections: biomechanical limits (maxi-
mum 15 points); stability limitation in
vertical (maximum 21 points); anticipato-
ry postural adjustment (maximum 18 this
points); postural reactions (maximum 18
points); sensory orientation (maximum
15 points); and walking stability (maxi-
mum 21 points). We included only the to-
tal score in the analysis.

Cognitive functions

Trail Making Test (TMT), Form A [2,13].
This tests attention, psychomotor speed,
and the ability of visual search. Version A
contains 25 numerals. The participant is
asked to combine numerals from 1 to 2 up



Hier steht eine Anzeige.

@ Springer



Abstract - Zusammenfassung

to numeral 25 as quickly as possible. The
time in seconds and the number of errors
were rated.

The Nine Hole Peg Test [7] measures
psychomotor coordination and the fine
motor functioning of the dominant hand.
Assessment concerned the time in sec-
onds and the number of errors when in-
serting pins into the holes.

Gait speed with and
without dual task

The Timed Up and Go Test (TUG) [16]
measure dynamic balance. While sitting
in an armchair, at the signal the partici-
pant stands up, walks 3 m, walks back, and
sits down with maximal speed. The mean
time of three trials was measured in sec-
onds.

TUG DT with dual tasking: the test was
performed as above with the addition of
a dual cognitive task; participants were
asked to continuously subtract the digit 3
from 100 [16].

Activities of daily living

Bristol Activities of Daily Living Scale
(Badl-s-cz) contains 20 questions [3, 15].
This scale is designed to measure the abili-
ty to perform everyday activities in people
with mild to advanced dementia. It eval-
uates the ability to carry out tasks relat-
ed to preparing meals and drinks, dress-
ing, hygiene, toilet, mobility, orientation,
communication, housework, shopping,
and social life. The lower the score, the
better the result.

Statistical analysis

For the data analysis, descriptive and bi-
variate statistics were used. The non-
paired t-test and y? test were used to com-
pare variables in the experimental and
control groups before the training. The
pre-condition for the calculation of t-tests
and correlations is the verification of nor-
mal distribution by the Shapiro-Wilk test
and the D’ Agostino—Pearson test. The de-
grees of relationships between variables
(e.g., the strength of correlations at base-
line and after intervention) were investi-
gated using Pearson’s r. Score (point) val-
ues of the correlation coefficient r were
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Abstract

Purpose. The purpose of this study was to
examine the relationship between balance
control and cognitive functions, gait speed,
and activities of daily living.

Sample. Inall, 80 elderly participants with
mild cognitive impairment (mean age
67.07 +4.3 years) were randomly allocated
into the experimental group (n=40) or the
control group (n=40).

Methods. Balance control was evaluat-

ed by the Balance Evaluation Systems Test
(BESTest). Cognitive functions were evaluat-
ed by the Trail Making Test and the Nine Hole
Peg Test. Gait speed was assessed by the Up
and Go test with and without dual task. For
evaluation of activities of daily living (ADL),
the BADLS test was used. The experimental
group underwent CogniPlus 20 training ses-
sions twice a week. Both groups had 30 min
of physical training daily for 10 weeks.
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Relationships between balance control and cognitive
functions, gait speed, and activities of daily living

Results. After training, there were five signif-
icant correlations found in the experimental
group (balance control and visuomotor co-
ordination, psychomotor speed, gait speed
with and without cognitive tasks, and activi-
ties of daily living). In the control group, one
significant correlation was found between
balance control and gait speed.

Conclusion. The cognitive-motor training
performed for 10 weeks confirmed more sig-
nificant relationships between balance con-
trol, cognitive functions, gait speed, and ac-
tivities of daily living, when compared with
motor intervention alone.

Keywords
Balance - Cognitive - Gait - Activities of daily
living

des taglichen Lebens

Zusammenfassung

Zielsetzung. Ziel dieser Studie war es, die
Beziehung zwischen der Kontrolle des Kor-
pergleichgewichts und den kognitiven Funk-
tionen, der Gehgeschwindigkeit sowie den
Aktivitaten des tdglichen Lebens zu unter-
suchen.

Stichprobe. Insgesamt 80 altere Men-
schen mit leichter kognitiver Beeintréchti-
gung (Durchschnittsalter 67,07 + 4,3 Jahre)
wurden randomisiert und der Versuchsgrup-
pe (n=40) oder Kontrollgruppe (n=40) zu-
geteilt.

Methoden. Die Kontrolle des Korpergleich-
gewichts wurde mit dem Balance Evalua-
tion Systems Test (BESTest) bewertet. Kog-
nitive Funktionen wurden mit dem Trail Ma-
king Test und dem Nine Hole Peg Test einge-
schétzt. Die Gehgeschwindigkeit wurde im
Timed-Up-and-Go-Test mit oder ohne dop-
pelte Aufgabenstellung ermittelt. Fiir die Be-
wertung der Aktivitdten des taglichen Le-
bens wurde der BADLS-Test angewendet. Die
Versuchsgruppe durchlief 2-mal wochentlich
CogniPlus-20-Trainingseinheiten. Beide Grup-
pen absolvierten tiber 10 Wochen tdglich ein
30-mintitiges korperliches Training.

Beziehung zwischen der Kontrolle des Korpergleichgewichts und
kognitiven Funktionen, Gehgeschwindigkeit sowie Aktivitaten

Ergebnisse. Nach Beendigung des Trai-
nings wurden 5 signifikante Korrelationen

in der Versuchsgruppe festgestellt (Kontrol-
le des Korpergleichgewichts und visuomoto-
rische Koordination, psychomotorische Ge-
schwindigkeit, Gehgeschwindigkeit mit und
ohne kognitive Aufgaben sowie Aktivitaten
des taglichen Lebens). In der Kontrollgrup-
pe fand sich nur eine signifikante Korrelation
zwischen der Kontrolle des Korpergleichge-
wichts und der Gehgeschwindigkeit.
Schlussfolgerung. Das kognitiv-motori-
sche Training liber 10 Wochen bestatigte im
Vergleich zur alleinigen motorischen Inter-
vention mehr signifikante Beziehungen zwi-
schen der Kontrolle des Korpergleichge-
wichts und den kognitiven Funktionen, der
Gehgeschwindigkeit und den Aktivitaten des
tdglichen Lebens.

Schliisselworter
Korpergleichgewicht - Kognition - Gang -
Aktivitdten des taglichen Lebens
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Table 1 Demographic and baseline characteristics of study participants

Sample Experimental group Control group t-test/ p
characteristic n=40/% n=40/% Chi-square

(n=80) mean + SD mean + SD test?

Age 68.2+6.7 65.7£5.6 1.825 0.07
Gender Male/female  22/18 (55 %/45 %) 19/21 (48 %/52 %) 0.452 NS
Education secondary/  1.25+0.43 1.38+0.49 —-1.202 0.233
college (77 %/25 %) (70%/30%)

Mini Mental State Ex- ~ 25.97+2.57 26.03+1.47 —0.106 0.915
amination (MMSE)

Duration of mild men-  16.98+7.37 17.45+6.38 —-0.308 0.759
tal ailments (months)

“Data are presented as means and standard deviation. P-value based on the independent t-test and Chi-
squared test.

Table 2 Correlations between balance control and cognitive functions, gait speed, and activi-

ties of daily living in the experimental and control groups before training

Cor- Type of re p 95%Cl r p 95%Cl

relation  correlation Upper Lower Upper Low-

number er

1 BEST/ninehole —0.08 060 —-0.38 0.22 -0.13 039 -049 0.22
peg test (t)

2 BEST/TMT -0.17 028 -049 0.7 -0.17 029 -048 0.13
test (t)

3 BEST/Up and -021 019 -047 0.3 020 0.20 -0.14 0.48
GO (t)

4 BEST/Up and -0.16 029 -046 0.15 -0.15 033 -042 0.13
GO -DT(t)

5 BEST/BADLS -025 010 -055 0.09 -0.16 035 -046 -0.15

BEST total score of BESTest, T dual task, r* Spearman correlation coeficient in experimental group, r* Spearman

correlation coeficient in control group, t time in second.

Table 3 Correlations between balance control and cognitive functions, gait speed, and activi-

ties of daily living in the experimental and control groups after training

Corela- Typeofcor- r° p 95%Cl r P 95% Cl

tion relation Upper Lower Upper Lower

number

1 BEST/Nine -046 0002 -0.67 -0.17 0.10 0.54 -0.22 0.40
Hole Peg
Test (t)

2 BEST/TMT -040 0.05 -067 -0.15 -045 0004 -057 -0.15
test (t)

3 BEST/Upand —0.37 0.01 -061 -006 -0.52 0.0007 -0.72 -0.25
GO (t)

4 BEST/Upand —-047 0.002 -0.68 -0.19 031 0.06 —-0.05 0.57
GO -DT(t)

5 BEST/BADLS —-0.53 0.0004 -0.72 -027 -034 0.3 -059 -0.02

BEST total score of BESTest, T dual task, r¢ Spearman correlation coeficient in experimental group, r¢ Spearman

correlation coeficient in control group, t time in second.

supplemented with 95 % reliability (con-
fidence) intervals. Calculations were per-
formed using IBM SPSS 22 software.

Results

Baseline sociodemographic and clinical
data were obtained from participants’ re-
cords. Baseline measures of the common
demographic variables of age, gender, ed-
ucation, intelligence, and the duration of
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mild mental ailments, and all tests, were
similar in both groups. The MMSE con-
firmed mild cognitive impairment (with a
mild decrease in the memory and the at-
tention domains). The sociodemograph-
ic and clinical characteristics are summa-
rized in @ Tab. 1, 2 and 3).

There were no significant correlations
between the groups before training. Af-
ter the training, the following correlations
were found.

We correlated the overall score of the
BESTest with visuomotor coordination
evaluated by time in seconds in the Nine
Hole Peg Test. In the experimental group a
significant negative correlation (p <0.002)
was found; there was no significant cor-
relation in the control group. (Note: im-
provement of visuomotor coordination is
characterized by shortening of the reac-
tion time in the given test).

The overall score of the BEST-test was
correlated with the psychomotor speed
evaluated by the reaction time in seconds
in the TMT test-A. In the experimental
group a significant negative correlation
(p<0.05) was found; there was no sig-
nificant correlation in the control group.
(Note: acceleration of the psychomotor
tempo is characterized by shortening of
the reaction time in the given test).

The overall score of the BEST test was
correlated with the gait speed in seconds,
with and without cognitive tasks, and eval-
uated by the Up and Go and TUG tests.
In the experimental group there were sig-
nificant negative correlations (p <0.01) in
both tests. In the control group a nega-
tive correlation (p <0.02) was found in the
Up and Go tests. There was no significant
correlation in the TUG test. (Note: accel-
eration of gait speed is characterized by
shortening of time in the given tests).

We also correlated the overall score
of the BEST test with the BADL test that
evaluated the performance of daily ac-
tivities. In the experimental group there
was a significant negative correlation
(p<0.001); but no significant correlation
in the control group. (Note: improvement
in the performance of daily activities is ex-
pressed by a score reduction in the giv-
en test).
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Discussion

The purpose of this study was to examine
the relationships between balance control
and cognitive functions, gait speed, and
daily activities after completing cognitive
and motor training. In the experimental
group, there were five significant correla-
tions recorded between balance control
and visuomotor coordination, psycho-
motor tempo, gait speed with and with-
out cognitive tasks, and ADL. In the con-
trol group, one significant correlation was
recorded between balance control and gait
speed without cognitive tasks.

A significant relationship was noted in
the experimental group between psycho-
motor tempo acceleration—reaction time
shortening, and balance control improve-
ment. A relationship was also seen, but
only in the experimental group, between
reaction time reduction in the test eval-
uating visuomotor coordination and bal-
ance control. We assume that these effects
were due to performing the training of vi-
suomotor coordination from the CogniP-
lus test batteries.

Further significant relationships were
recorded in both groups between gait
speed increase during single task execu-
tions and balance control improvement.
Relationships also were noted between
gait speed increases during the execution
of dual tasks and between balance control
improvements, but these occurred only in
the experimental group. We assume that
these effects were due to performing the
training of attention intensity and exec-
utive functions from the CogniPlus test
batteries.

A significant association was also re-
corded, but only in the experimental
group, between balance control improve-
ment and improvement in the execution
of daily activities, expressed by the lower
score in the BADLS test.

Many authors of cross-sectional stud-
ies have examined the relationship be-
tween the cognitive and physical perfor-
mances of people with MCI [9, 10, 17].
McGough [10] found that slowing down
of gait speed related to slowing down of
executive functions in seniors with MCI
who led a sedentary life. Worsening of
executive functions related to worsening
of ADL execution and disabilities. In our

experimental group, a relationship was
found between balance control improve-
ment and improvement in execution of
ADL after participants had accomplished
the cognitive-motor training.

Tangen [17] examined the relationship
between various aspects of balance and
cognitive domains in patients with MCI.
The study findings indicated that all as-
pects of balance control evaluated by the
BESTest deteriorated with increasing se-
verity of cognitive impairment, noting
that executive function evaluated by TMT
B plays an important role in balance con-
trol.

Similarly in our experimental group, a
relationship was found between the im-
provement of balance control evaluated by
the BESTest and the acceleration of psy-
chomotor tempo in the TMT A test.

Mirleman [9] examined the associ-
ation between performance on Timed
Up and Go subtasks and MCI. He found
that a mild cognitive deficit was related
to worsening in the TUG test with a du-
al task. In our study, we observed the re-
lationship between improvements in the
given test and improvements in balance
control after cognitive-motor training.

The correlations in our study point out
the link between cognitive functions, bal-
ance control, and the execution of daily
activities, which was more evident in the
experimental group following cognitive-
motor intervention.

Strengths, limitations, and
future recommendations

The strength of this study is the relative-
ly high response rate within our sample
(85 %), and low loss to follow up. The lim-
itations of the study were the small sam-
ple size and the lack of blinding to the in-
tervention of the training personnel. Rec-
ommendations for future studies would
include defining predictors of worsening
balance control, with regard to worsening
of cognitive function.

Practical conclusion

Our 10-week cognitive-motor training
program confirmed more significant re-
lationships between balance control,
cognitive functions, gait speed, and ADL
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execution. Motor intervention had a less
significant effect on these relationships’.
Cognitive interventions should be an im-
portant part of motor interventions in
the treatment of balance disorders.
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Demenz stellt Krankenhduser
vor Herausforderungen

Insgesamt 40 % aller Gber 65-jahrigen
Patienten in Allgemeinkrankenhdusern weisen
kognitive Storungen auf, fast jeder Flinfte
leidet an Demenz. Zu diesem Ergebnis kommt
die von der Robert Bosch Stiftung geforderte
Studie,,Demenz im Allgemeinkrankenhaus.
Pravalenz und Versorgungssituation”. Fiir die
Studie haben Forscher von der Hochschule
Mannheim und der Technischen Universitat
Miinchen tber zwei Jahre rund 1500 Patienten
untersucht und die Versorgungssituation in
liber 30 Krankenhdusern beurteilt. Die Studie
belegt, dass Patienten mit Demenz besondere
Anforderungen an das pflegerische und me-
dizinische Personal stellen. Neben kognitiven
Beeintrachtigungen zeigten nahezu 80 % zu-
satzliche Verhaltenssymptome wie nachtliche
Unruhe, Umtriebigkeit und Aggressivitat, die
den Umgang mit den Patienten erschweren.
Insgesamt nimmt die Versorgung deutlich
mehr Zeit in Anspruch und ist mit zahlreichen
Problemen in Pflege und Therapie verbunden.
Erschwerend kommt hinzu, dass die Diagnose
bei gut zwei Drittel der Demenzkranken zum
Zeitpunkt der stationdren Aufnahme nicht
bekannt ist. Die Experten empfehlen deshalb
entsprechende Untersuchungen. Der bei

der Studie eingesetzte kurze Screeningtest
erkenne auch leichte demenzielle Stérungen
zuverlassiger, als die (iblicherweise von den
Kliniken herangezogenen Verfahren, erklart
die Arbeitsgruppe. Das konne Krankenhausern
dabei helfen, Patientengruppen zu identi-
fizieren, die besonders intensiver Betreuung
und Pflege bediirfen. Umso leichter gelinge
es, fachiibergreifende Versorgungsschwer-
punkte mit geschultem Personal einzurichten.
Spezielle Betreuungsangebote sind nur selten
vorhanden. Auch Pflege- und Betreuungskréf-
te mit spezieller Ausbildung sind aktuell die
Ausnahme. Entsprechende Schulungen und
Weiterbildungen zum Thema Demenz fehlen

Die Studie unterstreicht die Dringlichkeit

des Problems, mit dem sich Krankenhduser

in Deutschland bereits seit einigen Jahren
konfrontiert sehen, betont die Robert Bosch
Stiftung. Die stationdren Aufenthalte sind
auch fiir die Patienten eine Herausforderung.
Die fremde Umgebung und die unbekannten
Abldufe kdnnen die Symptome der Demenz
verschérfen und zu zusatzlichen Gesundheits-

in den meisten Fallen, stellten die Forscher fest.

risiken fiihren. Mit den jetzt vorliegenden
Daten hatten Krankenhduser endlich eine
Planungsgrundlage, um die Versorgung von
Patienten mit Demenz zu verbessern. Bereits
2012 hatte sich etwa jedes zehnte Kranken-
haus in Deutschland fiir das Pilotprogramm
»,Menschen mit Demenz im Akutkrankenhaus”
der Robert Bosch Stiftung beworben. Seitdem
fordert die Stiftung zwolf Krankenhauser in
ganz Deutschland, die vorbildliche Konzepte
fiir Patienten mit der Nebendiagnose Demenz
in der Praxis umsetzen. Die dritte Ausschrei-
bungsrunde des Férderprogramm:s startet ab
sofort.

Quelle: Robert Bosch Stiftung
www.bosch-stiftung.de/demenz
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