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Preparation for non-target stimuli in aging?

Abstract

Problems in suppressing neural activity relatedisbracting information increase with age.
We investigated whether age-related changes inepsireg non-target material are present even
when behavioural performance is matched betweemaygs. Younger (19-36 years) and older
(61-80 years) participants performed a go/nogo testh different degrees of cognitive
interference for two types of nogo stimuli. On edtbck, either the left or the right hand was
used for the go responses. EEG was recorded toutentpe Lateralized Readiness Potential
(LRP), a measure of unilateral motor response patipa. Although performance was similar in
the two groups, older adults showed a pronounced p&tial response preparation not only for
high-conflict nogo stimuli, but even for low-cordliones, when both age groups performed at
ceiling. These results indicate that, even withage-related performance differences, older
individuals show enhanced response preparatiommnetarget stimuli that can be detected with
more sensitive measures such as the LRP. Negativelations between nogo-LRPs and go-RTs
in the older group only suggest the possibilityt thartial response preparation for nogo stimuli

is the cost to pay to maintain optimal speed tstgauli in normal aging.
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The hypothesis that older people have problemsuppressing the processing of distracting
information (Hasher & Zacks, 1988) has receivedpsupin different domains such as visual and
auditory selective attention (Madden & Langley, 20Wild-Wall & Falkenstein, in press), reading
(Connelly, Hasher, & Zacks, 1991) and semantic ign¢Duchek, Balota, Faust, & Ferraro, 1995).
An age-related decline in the suppression funcéispecially occurs with non-target material that
produces conflict because of its similarity to &rgtimuli (Juncos-Rabadan, Pereiro, & Facal,
2008; Sweeney, Rosano, Berman, & Luna, 2001; Tukamae, & Wingfield, 2002). However, no
age-related behavioural impairment is usually reggbrwhen irrelevant stimuli are easily
distinguishable from targets on the basis of sajpenceptual (Scialfa, Esau, & Joffe, 1998), spatia
(Carlson, Hasher, Zacks, & Connelly, 1995; Zeefk&p Kok, Buiten, & Kenemans, 1996), or
semantic features (Connelly et al., 1991, Li, Hasbenas, Rahhal, & May, 1998).

One possible interpretation of these results it lbamal aging does not affect the processing
of irrelevant information that is easy to distingluifrom relevant material. However, the absence of
age-related behavioural changes does not necgssagbest similar underlying processing. This
issue was investigated in a recent study (Valegiss, Mcintosh, & Picton, 2009c) using go/nogo
tasks while recording event-related potentials (RFPhe tasks included conflicting go and nogo
stimuli, obtained with complementary combinatioridatters and colors, and a low-conflict nogo
condition, namely colored numbers that were easgistinguish from the task-relevant letters.
Subjects had to respond with the (dominant) rigirichto go stimuli only. Both older and young
individuals performed at ceiling on low-conflict g stimuli, but the older group showed a bigger
posterior P2 to this kind of stimuli than to higbndlict nogo stimuli. Moreover, the central P3
associated to low-conflict nogo stimuli was morermmunced in the older adults than in younger
adults. Thus, even though the overt performancea detuld suggest that aging does not affect
processing of easily distinguishable irrelevanbinfation, the electrophysiological results reveal
the “hidden” story — there is a difference betwgenng and old individuals at the neural level,

even with this considerably simple condition.
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Whether the nogo P3 component reflects an activbibory process is still a matter of debate,
with some studies confirming this account (Robdri, Lutzenberger, & Birbaumer, 1994; Smith,
Johnstone, & Barry, 2008) and others disconfirmir(g@.g., Falkenstein, Hoormann, & Hohnsbein,
1999; Verleger, Paehge, Kolev, Yordanova, &adavski, 2006). In line with the inhibition account,
the amplitude of the nogo P3 increases with stimmyalidly cueing a go response, that is with
increased previous preparation (Smith, Johnston8a&y, 2007). On this account, older adults
might have needed to suppress partial responsewtoonflict nogo stimuli to a greater extent than
young controls.

In this context, the findings in Vallesi et al.’2009c) study suggest that the older individuals’
attention was more attracted by low-conflict nogmasli at the perceptual level (posterior P2) and
they needed to use more neural resources at tpenss suppression (central P3) stage. It is
conceivable that the missing link between abnorpeiceptual processing and the need for a
greater suppression is an inappropriate increasgaitial response preparation for these nogo
stimuli with age. The central nogo N2-P3 complexswsaghtly left-lateralized but, since only the
right hand was used for go responses, it was nesipe to unequivocally attribute this left
lateralization to motor-related processes rathemtho other left-lateralized processes (e.g.,
language).

To investigate more directly whether motor processe involved, the current study used a
modified version of the simple task in Vallesi £t(@009c), in which participants had to respond to
go stimuli with the right and left hand in diffeteplocks. By using unimanual responses with both
hands, it was possible to compute the Lateralizeddihess Potential (LRP), a continuous
electrophysiological index of covert response prafpan (De Jong, Wierda, Mulder & Mulder,
1988; Eimer, 1998; Gratton, Coles, Sirevaag, Ernksge Donchin, 1988; Vallesi, Mapelli, Schiff,
Amodio, & Umilta, 2005). The LRP, which is computedm the event-related potentials recorded
over motor cortical areas that control right anftl land movements, represents the net increase of

EEG negativity over the motor cortex contralatecab prepared movement, and it is sensitive to
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partial unilateral response preparation (Eimer &l&ghecken, 199& euthold, Sommer, & Ulrich,
1996), even during nogo conditions (Shin, Fabi&rgratton, 2004).

While earlier studies have already shown that LRR ivalid measure to detect age-related
decline in suppressing inappropriate responsesegliby conflicting information (e.g., Wild-Wall,
Falkenstein, & Hohnsbein, 2008; Zeef et al., 1996)the best of our knowledge, this is the first
study of aging that records LRP in the context gbfmogo task, in which the necessity to keep the
response system in check is maximally emphasizethéyask demands. Given the documented
age-related selective attention problems in fittgrout non-target information (e.g., Hasher, Zacks,
& May, 1999; Fabiani, Low, Wee, Sable, & Gratto®08), and the ERP results in our previous
go/nogo study (Vallesi et al., 2009c), we expe@etisproportional early response preparation in
the older group as measured with LRP, with respedhe young controls, not only with high-

conflict nogo stimuli but also with low-conflict es.

Method

Participants

Fourteen healthy older adults (6 females; mean afeyears, range: 61-80) and 14 younger
controls (7 females; mean age: 25 years, rang@6) @ave their informed consent to volunteer for
the study. The participants had normal or corretbedormal sight and reported no history of
neurological, psychiatric or neuropsychologicallppeons (e.g. memory). All were right-handed on
the Oldfield (1971) questionnaire and had at ld&styears of education. They received 20 $ for
their time. No older participant had dementia asessed with the Mini Mental State Examination

(range: 27-30). The study was previously approvwethb Baycrest Research Ethics Board.

Material and Task



Preparation for non-target stimuli in agingg

Participants were tested individually in a soune+atated dimly lit room after a 64-channel
EEG cap was mounted on their scalp. Visual stinvalie presented through a computer display at a
distance of 60 cm.

The task was a modified version of that used in pravious works (Vallesi, Mcintosh,
Alexander, & Stuss, 2009a; Vallesi et al., 200%& Box, Michie, Wynne, & Maybery, 2000, for a
similar design). Go responses were given by prgs®i in the computer keyboard with the right
or left hand in different blocks. Go/nogo stimulese letters and numbers coloured in red or blue.
For half of the subjects, go stimuli were “blue &id “red X”, and nogo stimuli were “red O” and
“blue X" (high-conflict nogo) or the coloured numise2 and 3 (low-conflict nogo). The
association between colour and go/nogo letters eeamterbalanced for the other half of the
subjects (i.e., go stimuli: “red O” and “blue X”).

On each trial, a go/nogo stimulus was initially gmeted for 300 ms at the centre of the
computer screen. A blank screen followed the stiswaffset for an interval that varied randomly
between 2.4 and 4.4 sec. Four blocks of trials vaeirainistered. On each block, 80 go (50%), 40
high-conflict nogo (25%) and 40 low-conflict nog@5@6) stimuli were presented randomly.
Participants were instructed to press “B” on a cotepkeyboard when a go stimulus occurred, and
not to respond to nogo stimuli. The right hand waed for the go responses in two consecutive
blocks of trials, while the left hand was usedhga two other blocks (order counterbalanced across
subjects). Speed and accuracy were equally em@uadtach block was preceded by 6 practice
trials (not analysed).

The experimental design consisted of a 2 handt(rlgft) by 3 go/nogo condition (go, high-

conflict nogo, low-conflict nogo) by 2 age groum@nger, older) design.

Behavioral data analysis
Practice trials, the first trial of each block amihls with go responses outside 100-1500 ms

after the stimulus onset were discarded from furimalyses. RTs to go stimuli were submitted to a
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2x2 mixed ANOVA with age as the between subjectioiaand responding hand as the within-
subject factor. The percentage of errors in the age-groups was compared using non-parametric

Kolmogorov-Smirnov tests separately for each harttlemch go/nogo category.

Electrophysiological recording and analysis

Scalp voltages were recorded using NeuroScan 4lQvem SynAmps amplifiers. ElectroCaps
(Electro-Cap International, Inc.) with 64 pure &lectrodes (10/20 system) including two pairs of
ocular sites on the outer canthi and infra-orbitdges were used for the recording. The online
reference electrode was Cz and the ground was Bleztrode impedance was kept under(h k
Continuous EEG was digitized (sampling frequen®0 Hz) through a 0.01-100 Hz band-pass
filter.

For each subject, continuous data were first reregiced to an average reference and digitally
filtered (0.1-30 Hz). With these filter settings sh@f the electromyographic (EMG) activity was
filtered out. Eye artifacts (i.e., eye-blinks, laleand vertical movements) were compensated from
the ERP waveforms using source components derreead the recordings obtained before and after
the performance of the task (Picton et al., 2008)ee noisy electrodes (in three different subjects
were interpolated using the BESA (MEGIS SoftwareldBinMunich, Germany) algorithm. ERP
segments with EEG voltage over £150 puV were autmai@y rejected in BESA.

Stimulus-locked ERP data from correct trials weirst faveraged as a function of the 6
conditions obtained by crossing 3 go/nogo types Kggh-conflict nogo, low-conflict nogo) by 2
responding hands. Each ERP was averaged over armi§(Qferiod beginning 200 ms before the
stimulus and corrected to the pre-stimulus baseline

LRP was calculated over the scalp motor channelai@BC4 using a similar formula as in
Vallesi et al. (2005) for all go/nogo types: ([C&left hand blocks)] + [C4-C3 (right hand
blocks)])/2. In this formula, positivity indicatestivation of the contralateral hand. Two-sample t-

tests (two-tailed) were performed to compare LRPdach condition in the younger and older
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group on each time-point between 0 and 800 ms.afiafly correct for multiple comparisons, data
were considered reliable only when at least 5 cartsee time-points (20 ms) were significant
(p<.05).

In our previous study (Vallesi et al., 2009c), ateoor P2 component (at CB1 electrode) was
more pronounced for low-conflict nogo stimuli thi@mm the conflicting go/nogo stimuli in the older
group, and a central P3 component (at electrodeen@z°1) was more pronounced for low-conflict
nogo stimuli in the older group than in the youngentrols. Therefore, additional tests were run to
investigate whether these components correlatedd twé LRP for low-conflict nogo conditions in
each group. The ERPs at electrodes CB1 and Czecapgreciated in Figure 1. The P2 component
at CB1 peaked at around 240 ms and 276 ms in theggy and older participants, respectively.
Therefore, P2 peak amplitude was searched withen220-296 ms time-window for each subject
(hand factor collapsed). The P3 at Cz for low-dohthogo stimuli peaked at around 424 ms and
440 ms in the younger and older groups, respegtif@e Figure 1). Therefore, the P3 peak
amplitude was searched around the 404-460 ms timeéew (hand factor collapsed). First, to
check whether previous findings (Vallesi et al.02€) were replicated here, two analyses were
carried out: (i) the peak amplitude for the P2 comgnt was submitted to a 2x2 mixed ANOVA
with group (younger vs. older) as the between subjiactor and nogo condition (high- vs. low-
conflict nogo) as the within subject factor; (ii3 Peak amplitude in the two groups was contrasted
in a two-sample t-test. Finally, to test whetherd®® P3 correlated with response preparation, their
peak amplitude was correlated with LRP mean angsit(for low-conflict nogo stimuli) through

Pearson correlation analyses separately for eaaipgr

---Insert Figure 1 about here---

Pearson correlation analyses were also performegeeba LRP mean amplitudes and average

RTs to go stimuli for each group separately, ineortb investigate the relation between partial
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response preparation and speed. The first LRP ipethle older group occurred at around 312 and
216 ms for high- and low-conflict nogo conditiomespectively. Therefore, for each subject, the
values of the LRP mean amplitude that were usetdrcorrelation analyses were computed on 40
ms time-windows around these peaks, namely in #8332 and 196-236 ms time-windows for

high- and low-conflict nogo conditions, respectwebimilar correlation analyses were performed
between LRP mean amplitude and accuracy data forhgh-conflict and low-conflict nogo

stimuli.

Results
Behavioural data. Performance data are reported in Table 1. Responsee faster with the
right hand than with the left one [F(1,26)=8.5, @. No other effect was significant in the

ANOVA on RTs. No age difference emerged for anyditon in the accuracy analyses.

---Insert Table 1 about here---

LRP. The topographic distribution of the event-relatatbtalization at LRP peak latencies in
the two groups and all the conditions can be apgiext in Figure 2 (see Praamstra, Stegeman,
Horstink, & Cools, 1996, for a similar plotting medure). As it appears from this figure, locations

C3/C4 are, among all the recording electrodes etdsere the LRP can be mostly detected.

---Insert Figure 2 about here---

LRP waveforms can be better appreciated in Figurdt® LRP waveforms were more

pronounced in the older group than in the youngeu for the high-conflict nogo condition in the

following time-windows between 236 and 404 ms: 236, 304-320, 352-372, 388-404 ms; and
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for the low-conflict nogo condition in an early #awindow (208-308 ms), and in a later one (656-

684 ms). There were no significant differencesmtRP for go stimuli.

---Insert Figure 3 about here---

The amplitude of the P2 component in CB1 was mooagunced for the low-conflict nogo
stimuli than for the high-conflict ones [F(1,26) 49, p < .001]. This component was more
pronounced in the younger than in the older subjg(tl,26) = 11.7, p < .01], probably due to the
fact that the previous N1 component in the oldesugrwas almost twice the size of the N1
component in the younger group (see Figure 1). Wewen contrast with our previous results
(Vallesi et al., 2009c¢), there was no interactietween group and nogo condition (p = .37). The P3
component for low-conflict nogo stimuli was insteadre pronounced in the older group than in
the younger controls [t(26) = -2.69, p = .012], dlmeplicating previous findings (Vallesi et al.,
2009c).

The correlation between LRP and P3 amplitude far-donflict nogo condition was positive
and significant in the older group (r = .62, p £8Pbut not in the younger group (r = -.01, p 9).99
This pattern suggests that these two ERP compoaeafsinctionally linked in the older group. On
the other hand, the correlation between the past&? and LRP was not significant for either
group (both ps > .09).

In the older group, the correlation between LRP @gmdRTs was significantly negative for both
high-conflict (r=-.54, p = .046) and low-conflict=66, p = .01) nogo conditions (see Figure 4).
This pattern indicates that the faster elderly sctsj were those who prepared more a sub-threshold
response for nogo stimuli. These correlations weesignificant in the young group (both ps >
.51). Similar correlations between LRP and accuraese never significant in either group (all ps >

63).
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---Insert Figure 4 about here---

Discussion

The present study tested how the motor procesdimpm-target material changes in normal
aging during a go/nogo task. Although older sulsjeatre slower than their younger controls in the
RTs to go stimuli by 36 ms on average (see Tahl¢hig difference was not significant. An age-
related response slowing may have been expectes lmas previous literature, but this pattern is
more likely to occur with more complex task cormtitg (e.g., Yordanova, Kolev, Hohnsbein, &
Falkenstein, 2004; Vallesi, Mcintosh & Stuss, undwmriew). Performance was also matched in
terms of accuracy. This result provides a good exmntal context to investigate the neural
mechanisms by means of which the aging brain mamtagood level of performance.

LRP waveforms to go stimuli were similar in botreagroups, in line with some previous LRP
studies (e.g., Yordanova et al., 2004), and inreshtto others (e.g., Sterr & Dean, 2008; Wild-
Wall et al., 2008). A possible reason for this tepancy in the LRP literature on aging can be the
substantial differences in the paradigms employ#dsa studies. In Sterr & Dean study (2008), for
instance, the use of a short ISI (1300 ms) betweeesponse priming stimulus (S1: left, right,
neutral response) and a second stimulus (S2) cderng left vs. right hand response might have
favored a strategy of sustained response inhibitiothe older adults in order to avoid premature
responding to S1 (i.e., enhanced frontal nogo B8domponent), which might explain the absence
of LRP-like preparatory activity after S1.

More relevant for the present purposes, reliable-ratpted differences emerged for nogo
stimuli. A differential partial response preparatielicited by nogo stimuli indeed significantly
occurred in the older group with respect to thengmr controls. The present findings, when
considered together with those of our previous BRIy (Vallesi et al., 2009c), show that several
cognitive processes concerning non-target matarealkenhanced with age even when performance

is matched. However, although an age-related alalopmrceptual processing for non-target
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material was indirectly supported by an enhancesdgpior P2 component in our earlier ERP study
(Vallesi et al., 2009c), this result was not regiexl here since the P2 was more pronounced for
low-conflict nogo stimuli than for high-conflict es in both age groups.

In the present study, the use of a covert measuresponse preparation, such as the LRP,
allowed us to detect enhanced partial responseamagpn for non-target stimuli in a sample of
highly functioning older subjects, not only for higonflict nogo stimuli, but also for an
undemanding nogo condition, even in the absenangfage-related difference in the behavioral
performance. In this respect, the current studypmements previous LRP studies of aging that
have already shown, using paradigms different ftbengo/nogo task, abnormal activation of the
wrong response side following conflicting infornmatiin older individuals (e.g., Zeef et al., 1996).
In addition, the present study shows that the ingppate partial response preparation may occur in
the older group regardless of the degree of cdn#lithough it can last longer for the high-cortflic
nogo condition than for the low-conflict one.

While there was no correlation between the LRP #mel P2 component, the positive
correlation between the LRP and the P3 amplituddda-conflict nogo condition in the older
group suggests that these two ERP components actidoally linked. Since the P3 component
(peak at 440 ms in the older group) followed arpprapriate partial response preparation (LRP
peak at 216 ms) for low-conflict nogo conditions, nnight indicate a higher need for the
compensatory inhibition of a partial response ia ¢fder group, also in line with previous studies
that link the nogo P3 to response inhibition (Rtbet al., 1994; Smith et al., 2007, 2008; but see
Falkenstein et al., 1999).

This pattern suggests that response suppressitinetewith advancing age and, even when it
is not possible to detect age-related deficits withrt performance measures such as false alarms,
this deficit can still be tracked using more sewmsitcovert measures of cortical response
preparation, such as the LRP. More generally, thiesings support the view that suppressing

cognitive and neural processing of non-target mimtion becomes less efficient with aging
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(Fabiani et al., 2006; Gazzaley, Cooney, Rissmab,Bsposito, 2005; Hasher et al., 1988; Hasher
et al., 1999; Wild-Wall & Falkenstein, in press).

It is worth noting that while the present studywka@n increased reactivity of the preparatory
system after the onset of interfering informatiarthe older group, previous findings have shown
that the anticipatory frontally-based preparatiasiloiving a preparatory or warning signal
decreases with aging (Sterr & Dean, 2008; Valléstintosh, & Stuss, 2009b; Wild-Wall &
Falkenstein, in press). This dissociation suggasshift from a top-down to a stimulus-driven
regulation of motor control (see Paxton, Barch, iRac & Braver, 2008, for similar fMRI
evidence).

The correlation analyses between nogo-LRPs andTgotRlp understanding the functional
meaning of the partial response preparation to rsdigouli in the older group. These correlations
were negative (i.e., the faster subjects were #isgse with higher preparatory activity to nogo
stimuli), suggesting that the preparation of a oese as soon as a stimulus (either go or nogo)
appears might represent a strategy to maintainasor@ble response speed to go stimuli, thus
explaining the lack of a statistical differencetle go-RTs of the two age groups. Although in this
experiment the false alarm rate was not differanthe two age groups, it would be interesting to
investigate whether increasing go/nogo conflictime pressure would also enhance inappropriate
response preparation for nogo stimuli above thparse threshold level.

The LRP for low-conflict nogo stimuli showed a bgsic pattern in the older group. However,
the late LRP increase was not expected. We ackuageléhis effect but may only speculate on its
possible functional meaning since it has never heported in the literature before. This late
component may be related to the motor efferencels samatosensory afferences associated to
slightly lifting the finger from the response keftea older people realized that an easy nogo
stimulus had been presented. Unfortunately, thesegmte study did not video-record hand
movements or use electromyography (EMG) to confithis possibility. However, one

experimenter recalled that this behavior was premiinn two older subjects. That this possible
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behavior is unlikely to have also generated théezdow-conflict nogo LRP peak is suggested by
the short latency (peak at 216 ms), that occurshnearlier than the average RTs (700 ms).
Moreover, the topographic maps (see Figure 2d) sthavthis age-related lateralized component
had a different scalp distribution with respectth@ other ones (slightly more posterior, with
another smaller positivity in ventro-lateral frongectrodes), which suggests a different functiona
meaning. Further studies should investigate thetfonal role of this late LRP component.

A possible limit of the present study is the faaattit did not use force-sensitive response
devices or EMG recording. Future studies shoul@stigate, by means of these measures, whether
abnormal sub-threshold responses to nogo stimualiatso be detected peripherally in the effector
muscles with aging, although a dissociation betweBP and these measures is possible (e.g.,
Praamstra, Plat, Meyer, & Horstink, 1999).

In conclusion, the current LRP study suggests amralgted decline in the efficiency of
response suppression for non-target material eveanwbehavioral performance is matched
between age groups and at ceiling. This declingrabably due to disruptive changes in frontal
functionality (West, 1996) or, more generally, irorfto-striatal dopaminergic systems (Beste,
Willemssen, Saft, & Falkenstein, in press; see (@sgd-ujita, Innis, & Nathan, 2006, for a review)
with advancing aging. However, inefficient respopseparation for non-target stimuli is probably
a cost that older subjects had to pay in orderdmtain a reasonable response speed, as suggested
by the negative correlation between nogo-LRP anedR®s. Future studies should further
investigate the potential behavioral consequenédhi® excessive age-related motor preparation
for distracting material, whether it comes from emdogenous compensatory strategy or from
external demands (e.g., excessive time pressund)ihee possible prognostic value of LRP as a
covert index of response suppression failure it lnormal aging and subclinical conditions such as

incipient Parkinson’s disease.
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Table 1. Above: Average error percentage (and staherror of the mean) for each task condition

and age group. Below: Average go-RT in ms (anddstatherror of the mean) for each responding

hand and age group.

Go High-Conflict nogo Low-conflict nogo
Error rate (%) L R L R L R
Younger 2.9 (1) 2.4 (1) 4.4(0.8) 3.5(0.9) 0.4 (0.2) 3 (.2)
Older 1.4(0.7) 1.7(0.7) 45(1.1) 4.8(1) (1) 0.2 (0.1)
RT (ms) L R
Younger 670 (25) 659 (23)
Older 711 (18) 690 (16)
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Figure Captions
Figure 1. ERPs at CB1 and Cz according to the group (youngieslder), responding hand

(left vs. right) and go/nogo condition (go, highafilact nogo, low-conflict nogo). The main ERP

components are labelled.
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Figure 2. The topographic distribution of the event-relatagtalisations (ERLS) according to
age group, go/nogo condition and LRP peak latemd¢le older group is shown by means of
normalized isovoltage maps. The circles on the meadels indicate how the geometry of the map
is related to the electrode sites. Since the LR&sores voltage differences between homologous
electrodes over the right and left hemispheresletfidemispheric projection of the maps is
arbitrary. The black circles show electrode C3 (@49, representing the locations from which the
LRP was computed. The vertical lines in these wawes$ indicate the latencies where the LRP
peaked in the older group. The isovoltage maps tefthose LRP peak latencies (A: go stimuli; B:
high-conflict nogo stimuli; C and D: early and |&teP peaks for low-conflict nogo stimuli,

respectively).
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Figure 3. Lateralized Readiness Potential calculated oveelixetrodes C3 and C4 for each
condition and group. Black circles on the top affepanel denote at least 5 consecutive time-points
when two-sample t-tests showed a significant difiee between age-groups [t(26)>2.05, p<.05].

Gray circles indicate when the t-test was signiftda less than 5 consecutive time-points.
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Figure 4. Correlation between LRP mean amplitude and mean(&dllapsing the responding

hand factor) according to age group (continuousstiyounger group; dashed lines: older group)

and nogo condition (Panel A: high-conflict nogorsili; Panel B: low-conflict nogo stimuli). See

text for details.
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