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Supplementary Table 1: Sample exercises of the multimodal exercise program
	
	Basic exercise
	Progression

	Strength

	Imagination
	„Aqua Fitness“

	“Tight rope dance”

	Starting position
	seated, arms stretched above head, holding a pool noodle
	Standing upright behind chair, arms stretched above head, holding a skipping rope

	Motor task
	Lateral flexion with pool noodle
	Lateral flexion with rope

	Sets a. repetitions/ duration
	3x2 on each side
	2x3

	Cognitive task
	none
	Answering questions about circus (e.g. Have you ever been to a circus? Which circus act did you like most?)

	Balance

	Imagination
	„Safari – Washing an elephant”
	“World Trip – Washing an elephant”

	Starting position
	Starting position: Seated, one arm horizontally stretched, flexion in hip joint to shift body weight forward
	Standing upright behind chair, one arm horizontally stretched, flexion in hip joint to shift body weight forward

	Motor task
	Slow and large arm movements in horizontal plane holding a small sandbag (~ 1Ibs), leaning to left and right side
	Slow and large arm movements in horizontal plane holding a small sandbag (~ 1Ibs), leaning to left and right side

	Sets and repetitions/ duration
	1 minute
	1,5 minutes

	Cognitive task
	Answering questions about elephants (e.g. Do you know any different kinds of elephants)
	Counting to 180 in steps of 6

	Endurance

	Imagination
	„Walking to soccer training”
	“Walking through the jungle”

	Starting position
	Seated
	Standing upright behind chair

	Motor task
	“Walking”, lifting legs with active arm use
	“Walking” in place, lifting legs with active arm use

	Sets and repetitions/ duration
	1 minute
	3 minutes

	Cognitive task
	Answering questions about soccer and its rules (e.g. How many referees are involved in a soccer game?)
	Naming animals living in the jungle

	Flexibility 

	Imagination
	„Safari – Wood chopping“
	“Laola wave during Olympic games”

	Starting position
	Seated
	Standing upright behind chair

	Motor task
	Extension and flexion of the trunk, bringing arms in extension with maximal individual range of motion
	Extension and flexion of the trunk, bringing arms in extension with maximal individual range of motion (trying to increase range of motion)

	Sets and repetitions/ duration
	3x10
	3 minutes

	Cognitive task
	Synchronous performance with the other participants
	performing according different signals: 1=moving fast, 2=moving slow, 3=change direction of laola wave
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Supplementary Table 2: Baseline characteristics of the intention-to-treat sample
	
	Total sample
[n=304]
	Intervention group
[n=194]
	Control group
[n=110]
	Group differences
[t(df)/z/Chi²(df), p]

	Age, years
[M (SD)]
	86 (6)
	86 (6)
	87 (6)
	t(302)=1.135, p=0.257

	Sex, female
	86%
	85%
	89%
	Chi²(1)=1.223, p=0.269

	Diagnosis of dementia
· yes
· no
· unknown
	
66%
18%
16%
	
67%
20%
13%
	
65%
15%
21%
	Chi²=3.693, p=0.158

	Type of dementia
· Alzheimer’s disease
· Vascular dementia
· Mixed dementia
· Other
· unknown
· no confirmed/unknown diagnosis
	
17%
15%
  3%
  1%
30%
34%
	
19%
18%
2%
2%
26%
34%
	
14%
10%
4%
0%
37%
36%
	Chi²=9.005, p=0.050

	MMSE [M (SD), range]
	17 (4)
	17 (4)
	17 (4)
	t(250.853)=0.389, p=0.698

	Use of walking aid
· walker
· waking stick/s
· no walking aid
· unknown
	
72%
  6%
22%
  2%
	
69%
4%
24%
3%
	
75%
8%
16%
1%
	Chi²(2)=4.104, p=0.128

	CIRS [M (SD), range]
· Morbidity Index

· Severity Index
	
9 (5)

1.6 (0.4)
	
9 (4)

1.6 (0.4)
	
10 (6)

1.6 (0.4)
	
t(176)=0.469, p=0.639
t(176)=0.024, p=0.981

	Number of medications [M (SD), range]
	7 (0.3)
	7 (0.3)
	6 (0.4)
	t(232)=2.686, p=0.007

	BMI, kg/m²
[M (SD), range]
	28.0 (0.3)
	28.5 (0.4)
	27.2 (0.5)
	t(268)=2.307, p=0.021

	BMI: Body Mass Index, CIRS: Cumulative Illness Rating Scale, df: degree of freedom, M: mean, MMSE: Mini-Mental State Examination, n: number, SD: standard deviation
Statistically significant results appear bold




Supplementary Table 3: Effects of the MEP on ADL performance (intention-to-treat analysis)
	
	
	Baseline
[M (SE)]
	Group differences at baseline
[t(df), p]
	Post
[M (SD)]
	Difference baseline - post
[M (SE), [CI95]]
	Within group time effects
[t(df), p]
	Time*group effects
F(dfnumerator, dfdenominator), p
	Effect size ηp²

	BI
	IG=194
	66.84(1.53)
	t(186)=-0.122, p=0.093
	67.52(1.55)
	-0.69(1.49), [-3.65, 2.28]
	t(34)=-0.461, p=0.648
	F(302.000)=0.016‑3.951, p=0.048‑0.901*
	0.000‑0.007

	
	CG=110
	67.14(2.09)
	
	66.23(2.21)
	0.91(1.87), [-2.77, 4.59]
	t(84)=0.489, p=0.182
	
	

	E-ADL
	IG=194
	26.45(0.30)
	t(1879)=-0.076, p=0.939
	25.64(0.34)
	0.81(0.35), [0.12, 1,50]
	t(277)=2.301, p=0.022
	F(302.000)=0.000‑0.777, p=0.379‑0.988
	0.000‑0.013

	
	CG=110
	26.49(0.39)
	
	25.88(0.39)
	0.61(0.46), [-0.28, 1.59]
	t(456)=1.338, p=0.182
	
	

	PPT-7
	IG=194
	12.22(0.35)
	t(3375)=-0.052, p=0.958
	11.87(0.45)
	0.35(0.35), [-0.34, 1,04]
	t(54)=1.006, p=0.319
	f(302.000)=0.096‑2.094, p=0.149‑0.757
	0.000‑0.007

	
	CG=110
	12.25(0.42)
	
	11.46(0.49)
	0.78(0.41), [-0.28, 1.59]
	t(60)=1.908, p=0.61
	
	

	BI: Barthel Index, CG: control group, CI95: 95% confidence interval, df: degrees of freedom, E-ADL: Erlangen Test of Activities of Daily Living, IG: intervention group, M: mean, n: number, PPT-7: 7-item Physical Performance Test, SD: standard deviation
* statistically significant in single imputations
Statistically significant results appear bold for α=0.05, considering adjusted significance levels using Bonferroni-Holm correction no statistically significant results were observed
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Supplementary Table 4: Responders in ADL performance (per protocol)
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	All
	positive-R
	non-R
	negative-R

	
	n
	Mean change (SD)
	[%]
	Mean change (SD)
	[%]
	Mean change (SD)
	[%]
	Mean change (SD)

	BI
	63
	5.9 (10.7)
	31.7
	19.3 (7.1)
	68.3
	-0.4 (4.1)
	-
	-

	E-ADL
	89
	-0.4 (4.3)
	20.2
	5.6 (2.6)
	52.8
	0.0 (1.4)
	27.0
	-5.7 (2.1)

	PPT-7
	88
	0.3 (3.6)
	30.7
	4.6 (1.7)
	50.0
	-0.4 (1.5)
	19.3
	-4.7 (1.6)

	BI: Barthel Index, E-ADL: Erlangen Test of Activities of Daily Living, n: number, negative-R: negative-responder, non-R: non-responder, positive-R: positive-responder, PPT-7: 7-item Physical Performance Test, SD: standard deviation.



