
7 Conclusions

Cardiac activity explains a large proportion of (age-related)
changes in 1/f dynamics (5), but unique/shared
cortical effects remain (6)

Functional changes in 1/f dynamics are
dependent on the frequency range
and the recording site (5,6)

Our results raise concerns to the
interpretation of 1/f dynamics as “cortical”
without considering physiological
influences

Linking between cortical and cardiac
1/f dynamics is frequency dependent

2.5 5.0 7.5
Lower Slope Limit (Hz)

40

60

80

100

120

140

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

40

60

80

100

120

140

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

40

60

80

100

120

140

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

40

60

80

100

120

140

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

40

60

80

100

120

140

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

40

60

80

100

120

140

U
pp
er
S
lo
pe

Li
m
it
(H
z)

Combined EffectsUnique Effects
ECG componentsECG rejected

Fl
at
te
ne
ni
ng
Ef
fe
ct
s

St
ee
pe
ni
ng
Ef
fe
ct
s

0

20

40

60

80

100

R
es
id
ua
lS
te
ep
en
in
g
E
ffe
ct
s

(%
)

E
C
G
co
m
po
ne
nt
s

E
C
G
re
je
ct
ed

0

20

40

60

80

100

R
es
id
ua
lF
la
tte
ni
ng

E
ffe
ct
s

(%
)

E
C
G
co
m
po
ne
nt
s

E
C
G
re
je
ct
ed

6

EC
G

re
je
ct
ed

EC
G

co
m
po
ne
nt
s

EC
G

no
tr
ej
ec
te
d

EC
G

re
je
ct
ed

EC
G

co
m
po
ne
nt
s

EC
G

no
tr
ej
ec
te
d

flattening effects (%)
10 0

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

null effects (%)
50 0

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

average β
(standardized)
0.4 -0.4

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

steepening effects (%)
100 0

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

flattening/undecided
(%)

50 0

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

2.5 5.0 7.5
Lower Slope Limit (Hz)

50

75

100

125

U
pp
er
S
lo
pe

Li
m
it
(H
z)

50 0

steepening/undecided
(%)

0 20 40 60 80 100

ECG components

ECG not rejected

ECG rejected

Observed Effects (%)

null effect
undecided/flattening
flattening effect
undecided/steepening
steepening effect

Age-related changes in 1/f dynamics
are most pronounced in cardiac components
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... and remains in the data
even after removing cardiac
components

4

ICA SVD SSS SSP DSS
0

20

40

60

80

100

C
le
an
in
g
M
et
ho
ds

(%
)

ICA SVD SSS SSP DSS
0

20

40

60

80

100

C
le
an
in
g
M
et
ho
ds

(%
)

Cardiac
(removed)

ECG
(recorded)

0

20

40

60

80

100

E
E
G
S
tu
di
es

(1
/f;
%
)

Cardiac
(removed)

ECG
(recorded)

0

20

40

60

80

100

M
E
G
S
tu
di
es

(1
/f;
%
)

True False

Electroencephalography (EEG)

Magnetoencephalography (MEG)

Cardiac activity is rarely
removed from EEG
recordings ...
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... but are usually
investigated independently
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Cortical and cardiac changes in 1/f dynamics are related
to similar traits & states ...
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Age-related changes in “cortical” 1/f dynamics
are linked to cardiac activity
Fabian Schmidt¹, Sarah Danböck¹, Eugen Trinka¹²³, Gianpaolo Demarchi¹ & Nathan Weisz¹²
1. Paris-Lodron-University of Salzburg, Department of Psychology, Centre for Cognitive Neuroscience, Salzburg, Austria
2. Neuroscience Institute, Christian Doppler Univsersity Hospital, Paracelsus Medical University, Salzburg, Austria
3. Department of Neurology, Christian Doppler Univsersity Hospital, Paracelsus Medical University, Salzburg, Austria

ALZBU�G
NIVE�SITY
OD�ON
A�IS

S
U
L
P

Get
in

Touch


