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Voorwoord 
 

In augustus 2007 ben ik begonnen met dit onderzoek naar het effect van prisma adaptatie op 
aandachtsprocessen. Deze periode is voor mij in veel opzichten zeer leerzaam geweest. Ik heb ook met 
veel plezier gewerkt aan dit verslag. 
 
Gedurende het onderzoek heb ik hulp gehad van een aantal mensen, die ik via deze weg graag wil 
bedanken. Allereerst bedank ik Niels van Luxemburg voor zijn uitgebreide feedback op mijn verslag. 
Uiteraard bedank ik ook de participanten die hebben deelgenomen aan het onderzoek. 
 
Mijn speciale dank gaat uit naar Stefan van der Stigchel. Stefan, bedankt voor je geweldige begeleiding, 
aanstekelijke enthousiasme en vooral je geduld gedurende het hele onderzoeksproces.  
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1. Abstract 
 
      Prism adaptation is a treatment method that is known to ameliorate neglect symptoms. However, the 
underlying mechanisms of this method are poorly understood. The objective of the present research 
was to increase the understanding of deviating attentional processes evoked by prism adaptation. It is 
known that healthy subjects show a rightward deviation following a treatment with leftward displacing 
prism goggles, resembling neglect symptoms. In this study, we examined these effects of prism 
adaptation on oculomotor selection. The performance of healthy subjects on a saccadic paradigm was 
examined both before and after prism adaptation took place.  In the experiment, a single stimulus 
appeared on half of the trials, whereas on the other half of the trials a distractor stimulus appeared 
simultaneously on the opposite site. The saccadic items that involve single stimulus presentation entail 
bottom-up processing, while simultaneous bilateral target presentation involves top-down processing. 
Results indicate that neither top-down nor bottom-up processing seems to be influenced by prism 
adaptation in healthy subjects. Before and after prism adaptation, location of stimulus presentation (left 
versus right) did not influence saccade latency. In agreement with previous findings in neglect patients, 
bottom-up processing is unaltered by prism adaptation, indicating that prism adaptation does not 
influence automatic attraction of attention, which is driven by properties inherent in stimuli in both 
healthy subjects and neglect patients. However, previous findings in neglect patients did show 
amelioration of deviations in top-down processing. The current research demonstrated unaltered top-
down processing in healthy subjects after prism adaptation. These deviating outcomes regarding the 
effect of prism adaptation on top-down processing could be due to differences between the top-down 
involvement in the tasks employed by these studies.  
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2.         Introduction 

      After enduring a stroke, cognitive, emotional and behavioral problems can occur (Hochstenbach, 
1999). One cognitive handicap that commonly follows unilateral (right) brain damage is hemispatial  
neglect syndrome (Robertson & Marshall, 1993, as cited in Mattingley, 2002). Lesions to the inferior 
parietal lobe and/or medial temporal lobe often lead to 
spatial neglect (Mort, Malhotra, Mannan, Rorden, 
Pambakian, Kennard & Husain, 2003). Neglect 
patients fail to attend or respond to events in the 
contralesional side of space. Patients show neglect on 
a range of tasks, such as reading, drawing and mental 
imagery. Spatial neglect is a disabling syndrome that 
poses a significant challenge for neurological rehabilita- 
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tion and is a negative prognostic factor for functional outcome (Nys, Van Zandvoort, De Kort, Van der 
Worp, Jansen, Algra, De Haan & Kappelle, 2005). Therefore a great deal of research has focused on 
techniques to help ameliorate the symptoms of the disorder.  

Figure 1: Cortical damages areas in spatial neglect 
Source: Corbetta & Shulman (2002) 

       Among others optokinetical stimulation (Karnath, 1996), dynamic stimulation (Butter, Kirch, & 
Reeves, 1990), vestibular stimulation (Pizzamiglio, Fasca, Guariglia, Incoccia & Antonucci, 1990; 
Rubens, 1985), neck muscle vibration and contralesional limb activation (Robertson, 2002) have been 
identified as possible rehabilitative interventions for neglect. Another promising rehabilitative intervention 
therapy for spatial neglect is prism adaptation (Rossetti, Rode, Pisella, Famé, Li, Boisson & Perenin, 
1998). Prism adaptation typically involves pointing to visual targets while wearing prismatic goggles that 
induce a rightward optical shift of 10–15°. This initially causes errors of pointing to the right of the visual 
target. By manually correcting their aim the person wearing the goggles compensates for the rightward 
bias. This compensatory behavior typically leads to an aftereffect when the prisms are removed, with 
manual errors now being biased towards the left. This aftereffect is traditionally considered as the critical 
dependent measure showing that some form of adaptation has taken place (see e.g. Redding & 
Wallace, 1993). A short period of prism adaptation ameliorates neglect symptoms during at least some 
days (Farné, Rossetti, Toniolo & Làdavas, 2002; Pisella, Rode, Farnè, Boisson & Rossetti, 2002; 
McIntosh, Rossetti & Milner, 2002; Rossetti et al., 1998). Several studies have confirmed the 
effectiveness of this short procedure in ameliorating various aspects of neglect symptoms (Angeli, 
Benassi & Ládavas, 2004; Berberovic, Pisella, Maravita, McNeil, Malhotra, Greenwood, Husain & 
Driver, 2003; McIntosh et al., 2002; Morris & Mattingley, 2004; Farné, et al, 2002, Rossetti, Toniolo & 
Làdavas, 2002; Rode, Rossetti & Boisson, 2001; Rossetti et al., 1998, 2004).  
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      Prism adaptation is able to improve functioning of neglect patients, as assessed by standard 
neuropsychological tests such as line bisection, line cancellation (Rossetti et al., 1998) and simple 
drawing from memory. Furthermore research has shown improved performances of neglect patients 
following prism adaptation on mental imagery (Rode et al., 1998 and 2001). Farné et al. (2002) 
demonstrated that prism adaptation also improves performance of neglect patients on reading tasks. 
They concluded that the oculomotor improvement found after prism adaptation is not due to a simple 
error induced in the direction of gaze but can be better explained by a more complex interaction 
between sensory stimulation and oculomotor deviation. However, the effectiveness of prism adaptation 
in ameliorating neglect dyslexia was not replicated by Rousseaux, Bernati, Saj and Kozlowski (2006). 
The clinical tests of neglect, such as line bisection and reading tasks, involve complex processes that 
have several cognitive and motor demands. It remains undecided to which extent prism adaptation 
alters the underlying mechanisms that cause neglect symptoms on these tasks. The positive results of 
prism adaptation in ameliorating the symptoms of neglect might be caused by a lower order effect. 
However, prism adaptation also seems to influence higher order processes such as mental imagery and 
this treatment procedure therefore seems to act not only on sensory-motor levels but also on a higher 
cognitive level of mental space representation and/or exploration (Rode, Rossetti & Boisson, 1998). 
Since neglect symptoms are generally viewed as a consequence of deviating higher order processes, it 
is interesting to conduct more research investigating the effect of prism adaptation on higher order 
processing such as attentional processes. 
      Attentional deficits are often viewed as the core deficits that cause neglect symptoms. Diverse 
theories regarding deviating attentional processes in neglect patients have been proposed. Kinsbourne 
(1981) suggested a negative feedback system, which results in suppression of the damaged (right) 
hemisphere, causing a rightward bias of attention in neglect syndrome. Corbetta and Shulman (2002) 
however, propose that neglect symptoms are the result of selective impairments of attention. Both 
bottom-up (sensory driven) and top-down (feedback) mechanisms can be involved in focusing attention 
on task-relevant information for higher order processing. Corbetta and Shulman (2002) assume that 
impairments of the anatomical structures which are involved in bottom-up processes, results in an 
inability of neglect patients to notice stimuli outside the focus of attention. The anatomical localization of 
hemispatial neglect better matches the ventral, strongly right lateralized attentional network, which is 
responsible for bottom-up processing. Furthermore, neglect patients have deficits in stimulus detection 
rather than in top-down goal-directed orienting. Neglect patients can voluntarily direct attention to the 
contralesional side and can use cognitive cues to direct their attention leftward, consistent with intact 
top-down processing. However, Walker and Findlay (1996) and Nijboer, McIntosh, Nys, Dijkerman and 
Milner (2008) showed that top-down processing is also impaired in neglect patients. Nijboer et al. (2008) 
demonstrated that prism adaptation results in amelioration of the impaired top-down processing, by 
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studying manual response latencies following visual target presentation in the center of periphery of the 
visual field. Saccadic eye movements were involved in this task and are generally viewed as good 
indicators of attention. 
      The objective of the current research was to determine the effect of prism adaptation on spatial 
attention by studying saccadic eye movements. A saccade is an abrupt and rapid small movement of 
both eyes, intended to direct the fovea on new objects and stimuli, enabling detailed processing. It is 
generally assumed that attention plays a crucial role in the planning, programming and execution of 
saccades. The premotor theory of attention has argued for a very strong link between attention and eye 
movements (Sheliga, Craighero & Riggio, 1997; Sheliga, Riggio & Rizzolatti, 1994). According to this 
theory, the mechanisms responsible for spatial attention and the mechanisms involved in programming 
saccades are basically the same. Therefore, saccadic eye movements are generally viewed good 
indicators of attention. By studying saccadic eye movements using a saccadic paradigm, insight in 
deviating attention processes in neglect syndrome can increase. A saccadic distractor paradigm usually 
entails that subjects fixate their gaze on a fixation point and then produce a saccade as soon as a target 
is presented. Simultaneously with this target a distractor item can be presented. Manipulating the 
number, location and timing of stimulus presentation affects the spatial en temporal characteristics of 
the saccadic eye movements (for an overview, see e.g.; Van der Stigchel, Meeter & Theeuwes, 2006).  
      Because attentional deficits are viewed as crucial for neglect syndrome and prism adaptation 
improves symptoms of hemispatial neglect, the effectiveness of prism adaptation in ameliorating the 
pathological gradient of spatial attention was frequently examined by investigating eye movements 
(Angeli et al., 2004; Berberovic et al., 2004; Dijkerman, McIntosh, Milner, Rossetti, Tilikete & Roberts, 
2003; Ferber, Danckert, Joanisse, Goltz & Goodale, 2003; Morris, Kritikos, Berberovic, Pisella, 
Chambers & Mattingley, 2004; Nijboer et al., 2008). Earlier research demonstrated deviating eye 
movements for neglect patients both during Rapid Eye Movement (REM) Sleep (Doricchi, Guariglia, 
Paolucci & Pizzamiglio, 1993) and when patients where conscious (Girotti, Casazza, Musicco & 
Avanzini, 1983; Walker & Findlay 1996). Patients showed absence or delay in saccades towards 
contralesional presented stimuli. Angeli et al. (2004) demonstrated that the number of saccades to the 
contralesional side increased for neglect patients after prism adaptation. This was viewed as an 
indication for increased processing of stimuli presented on the contralesional side. Indeed, Berberovic et 
al. (2004) demonstrated that prism adaptation is effective in ameliorating a leftward bias in covert 
attention for neglect patients on a temporal order judgment task. Nevertheless, other studies focusing 
on deviating attention processes in neglect have demonstrated that although ocular exploration became 
more symmetrical after prism adaptation, in the great majority of trials the first saccade, which is viewed 
as a measure of automatic orienting, remained directed rightward (Dijkerman et al., 2003). Furthermore 
a study by Morris et al. (2004) indicated that neglect patients showed a pathological gradient of spatial 
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attention toward the ipsilesional side on a visual search task both prior and after prism adaptation. 
Ferber et al. (2003) investigated eye movements of neglect patients while processing chimerical faces 
composed of half-smiling and half-neutral faces both before and after prism adaptation. They 
demonstrated that although prism adaptation results in a shift towards the right in exploratory eye 
movements, awareness of left presented stimuli is not improved in neglect patients.  
However, Nijboer et al. (2008) demonstrated selective results of prism adaptation on attentional 
processes in neglect patients. They investigated the effect of prism adaptation on endogenous versus 
exogenous orienting in neglect patients. Exogenous orienting refers to the automatic attraction of 
attention that is driven by properties of the stimulus and its sudden appearance (Pattyn & Soetens, 
2004). This is a typical bottom-up process, controlled by external stimulus presentation and is not under 
control of the subject. Endogenous attention however, refers to the directing of attention under control of 
the individual, for example when attention is being focused on the basis of instructions (Pattyn & 
Soetens, 2004). This is a typical top-down controlled process, requiring the attentional effort of the 
subject. Nijboer et al. (2008) demonstrated impaired exogenous and endogenous orienting in neglect 
patients. After prism adaptation, the performances of neglect patients on trials involving endogenous 
orienting (and thereby top-down processing) increased, while exogenous orienting (and thereby bottom-
up processing) remained impaired, indicating selective results of prism adaptation on attentional 
processes in neglect patients.  
      The previous studies did not consistently demonstrate whether the effectiveness of prism adaptation 
in ameliorating neglect symptoms is due to amelioration of the pathological gradient of spatial attention 
or by an increase of exploratory eye movements without improving the attentional processing. Therefore 
the current research will further investigate the effect of prism adaptation on attentional processes by 
studying the saccadic eye movements of healthy subjects in a simple distractor paradigm. 
      Healthy individuals show a small but significant rightward bias in spatial judgment after adaptation to 
leftward-deviating prisms, but after adaptation to rightward-deviating prisms no significant leftward bias 
is present (see e.g. Colent, Pisella, Bernieri, Rode & Rossetti, 2000; Michel, Pisella, Halligan, Luauté, 
Rode, Boisson, & Rossetti, 2003a; Michel, Rossetti, Rode & Tilikete, 2003b; Loftus, Nicholls, Mattingley 
& Bradshaw, 2008). Michel et al. (2003a,b), Colent et al. (2000) and Boere et al. (2006) demonstrated a 
rightward aftereffect on line bisection tasks in healthy subjects following prism adaptation. The rightward 
aftereffect in healthy subjects following prism adaptation has similarities with hemispatial neglect. 
Studying the neglect-resembling symptoms in healthy subjects which are caused by prism adaptation, 
can help increase the understanding in both the underlying mechanisms of neglect syndrome, and the 
effectiveness of prism adaptation in ameliorating neglect symptoms. As mentioned earlier, saccadic eye 
movements are good indicators of attention and attentional deficits are viewed as crucial for neglect. 
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Therefore, studying prism adaptations effect on saccadic eye movements seems highly constructive in 
increasing the understanding of neglect. 
      Girardi, McIntosh, Michel, Vallar & Rossetti (2004) demonstrated altered performances of healthy 
subjects on haptic bisection tasks, indicating that prism 
adaptation causes neglect resembling symptoms at different 
cognitive levels. Also Boere et al. (2006) demonstrated deviating 
performances of healthy subjects following prism adaptation on 
a Judd illusion bisection task. The Judd illusion task (Fleming & Behrman, 1998) is shown in figure 2. 
The arrowheads were pointing in the same direction (left or right) and healthy subjects were instructed 
to draw the bisection at the centre of the line. Before prism adaptation, the bisections on this tasks 
deviated in the opposite direction of the arrowheads: subjects showed a leftward deviation at stimuli with 
arrowheads pointing rightward and a rightward deviation on stimuli pointing leftward. After prism 
adaptation, subjects showed a decreased leftward deviation on rightward pointing stimuli. The rightward 
deviation on leftward pointing stimuli remained the same, indicating higher order effects of prism 
adaptation on performances on this illusion task in healthy subjects. Loftus, Nicholls, Mattingley and 
Bradshaw (2008) also studied the effect of prism adaptation on healthy subject. They investigated the 
effect of prism adaptation using a task involving the mental number line. The mental number line is 
thought to have a left-to-right organization whereby low and high numbers are represented in the left 
and right sides of space, respectively (Dehaene, Bossini, & Giraux, 1993). After prism adaptation Loftus, 
Nicholls, Mattingley and Bradshaw (2008) demonstrated a leftward deviation on this task (i.e. 
overestimated the length occupied by numbers located on the left side of the number line), indicating a 
higher order effect of prism adaptation on healthy subjects. Morris et al. (2004) showed that 
performances of healthy subjects on a visual search task were not altered by prism adaptation and 
concluded that prism adaptation does not result in deviating attentional processing comparable with 
neglect patients. Because these researches show contradicting results of prism adaptation on higher 
order processing this effect should be further investigated. Present study further investigated the effect 
of prism adaptation on higher order processes by studying eye movements of healthy subjects both 
before and after prism adaptation took place. 

Figure 2: the Judd visual illusion task used in 
Boere et al. (2006) 

      The effect of prism adaptation on top-down and bottom-up processing, was examined in healthy 
subjects using a distractor paradigm. During the distractor paradigm, both single and simultaneous 
bilateral stimulus presentation occurred. Single stimulus presentation entails endogenous orienting, and 
therefore bottom-up processing is involved. Simultaneous bilateral stimulus presentation on the other 
hand, demands directing of attention under control of the individual and therefore entails endogenous 
orienting. Top-down processing is involved in these trials. In healthy subjects, simultaneous bilateral 

 9
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stimulus presentation during a distractor paradigm ordinarily results in 20-40 msec. increased latency 
opposed to single stimulus presentation (Walker and Findlay, 1996).  
      The present research tested three hypotheses by studying performances on a distractor paradigm 
involving both bilateral and single stimulus presentation before and after prism adaptation. First, before 
prism adaptation took place, we expected the subjects to show the previously demonstrated increased 
latency in trials involving simultaneous bilateral stimulus presentation compared to trials involving single 
stimulus presentation (Walker and Findlay, 1996).  Second we hypothesized that since deviations in 
exogenous orienting (which involves bottom-up processing) in neglect patients were not ameliorated by 
prism adaptation (Nijboer et al., 2008), prism adaptation will not result in altered bottom-up processing in 
healthy subjects. Therefore latencies for single stimulus presentation (which entails bottom-up 
processing) where not expected to deviate depending on stimulus direction of stimulus presentation (left 
versus right) both before and after prism adaptation took place. Third we anticipated that top-down 
processing, which recently has been demonstrated altered by prism adaptation in neglect patients 
(Nijboer et al., 2008), is influenced by prism adaptation in healthy subjects. Right presented targets (with 
left presented distractor stimuli) were expected to elicit faster latencies than left presented targets (with 
right presented distractor stimuli), due to a rightward bias in attention as a consequence of prism 
adaptation. For simultaneous bilateral stimulus presentation, right presented distractor stimuli were 
expected to elicit additional interference with attentional processes, thereby causing a longer latency, 
than left presented distractor items.  
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3. Method 
 
3.1 Participants 
      Seventeen right-handed adults (age 19-26 yr) served as paid volunteers. The results of four subjects 
were excluded from the results because of strongly deviating results. Seven of the thirteen participants 
were male, six were female. All were students at Utrecht University or “Hoge school Utrecht” and 
reported having a normal or corrected-to-normal vision. All participants gave their informed consent prior 
to their inclusion in the study (see appendix 1). 
 
3.2 Apparatus  
      An Intel Core 2 Duo computer with a processor speed of 2.4 GHz controlled the timing of the events and 
recorded response times. Stimuli were presented on a Lacie Electron 22-inch Blue 3 CRT monitor with a 
resolution of 1024 x 768 pixels and a 60-Hz refresh rate. A second computer registered the data of the eye 
movements. Horizontal eye movements were recorded using the Eyelink 2 system. Eyelink 2 has a 500 Hz 
temporal resolution and a spatial resolution of 0.01°. The system uses an infrared video-based tracking 
technology to compute pupil centre and pupil size of the left eye. An infrared head mounting system tracked 
head motion. Only data from the left eye was analysed. Although the system compensates for head 
movements, the participant’s head was stabilized using a chin rest. The participants viewed the monitor 
from a distance of 56 cm. Participants performed the experiment in a sound attenuated and dimly lit room. 
 
3.3 Saccadic task 
      See figure 3 for an illustration of the display sequence. All stimuli were presented in white against a 
black background. Participants were instructed to fixate on the fixation cross (3.5°) in the centre of the 
screen, which remained visible throughout each trial. Participants were instructed to fixate their gaze on 
the fixation cross until target onset and then move their eyes to the target element. Saccade targets 
appeared after an interval of 1000 msec. (in which only the fixation cross remained visible). The target 
was a white uniformly illuminated circle (sides 3.0°) which was presented during 1200 msec. on a 
horizontal axes, level with the fixation point. To encourage accurate saccades the central pixels of each 
stimulus were not illuminated leaving a small black central point on which the subject was asked to 
fixate. Targets appeared at one of six eccentricity locations in a random order (three to the left and three 
to the right of the fixation cross). Targets were presented at 8°, 12°, or 16°. On half of the trials the 
stimuli appeared alone, whereas on the other half of the trials a white, diamond-shaped distractor 
stimulus appeared simultaneously on the opposite site. 30 targets were presented at each eccentricity 
location, summing up to 90 left and 90 right presented targets, which means that a total of 180 targets 
were presented.  
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Figure 3: sequence of frames on a given trial during the saccade paradigm. After 1000 msec. a circle shaped target  appeared. On half of 
the trials, a diamond-shaped distractor stimulus appeared simultaneously on the opposite side. 

3.4 Procedure and design 
      Participants first received oral instructions (see appendix 2). They were instructed to fixate on the 
central fixation point until target onset and then move their eyes to the target location. In addition 
subjects were informed that simultaneously with a target a distractor could appear at the left or the right 
of the fixation point, on the opposite side of where the target appeared. They were told that they had to 
move their eyes towards the circle stimulus and that they were to ignore the diamond-shaped distractor. 
It was stressed that one had to make a single accurate saccade towards the target element.  
      The experiment started with a nine-point grid calibration procedure. During this calibration procedure 
participants were asked to saccade towards nine fixation points sequentially appearing at random in a  
3 x 3 grid.       
      After completing all trials of the experimental task (before prism adaptation), subjects wore a pair of 
goggles fitted with wide-field point-to-point prismatic lenses, inducing a leftward optical shift of 15°. This 
was done in order to obtain a rightward deviation similar to the deviation 
obtained by neglect patients. During 10 minutes, subjects performed a fast 
pointing task. The adaptation procedure was based on the procedure 

developed by Rossetti et al. (1998). Two visual pointing targets were 
presented 10° to the left and right of a body midline. Subjects were randomly 
instructed to make a pointing movement towards the right or left target, and back towards the starting 
position, level with the body midline. A board was held over the subject’s hand as soon as it touched the 
starting point, preventing visual feedback of the starting point, in order to ensure optimal adaptation. 
Ordinarily adaptation targets are presented on a horizontal stimulus board. However, in the present 
study subjects were required to wear a video-based eye tracker helmet during the entire experiment. In 
order to keep the helmet as stable as possible, the participant’s head was kept aligned with the body 
midline by a chin rest. This requirement of the chinrest during the entire experiment caused practical 
difficulties during the adaptation procedure in that subjects were unable to execute the conventional 
horizontal pointing task. Therefore the visual targets were presented on a vertical board at an angle of 
80° at a distance of 30 cm. from the participant. The central starting point was 35 cm. above the table. 

Figure 4: prismatic goggles
Source: www.teleac.nl
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      For every subject the initial deviation caused by wearing the prism goggles was determined by 
pointing blindly at the starting point. The experimenter measured the deviation in cm. After prism 
adaptation took place, the subjects (no longer wearing glasses) pointed once more with the eyes closed 
at the starting point. The deviation was once more measured in cm.  
      After prism adaptation took place, participants completed the trials of the experimental task once 
more. After completing this task, subjects were informed about the purpose of the experiment (see 
appendix 3) and received their reward for participating (12 euro or 1,5 PPU). For an outline of the entire 
procedure, see figure 5. 
 

 Figure 5: Experimental procedure schematized 
 
3.5  Statistical analyses 
      To analyse the results from the distractor paradigm, a 3 (position; Far Horizontal, Middle Horizontal 
and Close Horizontal) x 2 (direction; Left versus Right presented stimuli) x 2 (distractor condition; With 
versus Without distractor) x 2 (time; Before versus After prism adaptation) repeated measures ANOVA 
was used. When the statistical analysis revealed a significant effect or trend effect a post-hoc analysis 
was performed. Data from the blind pointing task, which was used to determine the initial deviation 
caused by wearing the prism goggles and the aftereffect which results from the prism adaptation 
procedure, were analysed using paired T-tests. 
      The trials in which saccade latency was faster than 80 msec. or slower than 600 msec. were 
removed from the analysis. Saccade latency was defined as the interval between stimulus presentation 
and initiation of a saccadic eye movement. Moreover, trials were excluded from further analysis in which 
no saccade, a too early or too small saccade (< 3°) was made. If the saccade latency on a particular 
trial deviated over 1,5 standard deviation, the trial was excluded from analysis. 
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4. Results 
      The prerequisites made on saccade latency and response time led to the average loss of 11,2% of 
trials. To determine whether the distractor condition (With versus Without distractor), the direction of 
stimulus presentation (Left versus Right presented targets), the horizontal saccade distance (Far 
Horizontal, Middle Horizontal and Close Horizontal) and the point in time (Before versus After prism 
adaptation) had an effect on saccade latency, an ANOVA with condition, direction of stimulus 
presentation, horizontal distance and point in time as factors was performed. There was only a main 
effect of distractor condition (F(1,12) = 42.6, p < .001, see figure 6). Saccades after solely presented 
targets were faster (189 msec.) compared to saccades with a combined target and distracter 
presentation (210 msec.; t(155) = -13.5, p < .001).   

 
Figure 6: mean saccade latency per distractor condition before and after prism adaptation  

      No main effects were found for direction of stimulus presentation or the effect of prism adaptation 
(F<1). There was a trend effect for the horizontal saccade distance (F(2,24) = 3.061, p = .056, see 
figure 7). A post-hoc T-test showed a significant difference between the latency of stimuli presented at 
middle horizontal position versus far horizontal position (t(103) = -4.8, p < .001) and between stimuli 
presented at close horizontal position and middle horizontal position (t(103) = -2.2, p < .05).  

 
 Figure 7: mean saccade latency after stimulus presentation at three possible locations 

(close, middle or far) 
 

 14



F. Boere / Attentional processes following prism adaptation; Saccadic eye movements as an indicator of bottom-
up and top-down processing. 

      There was a trend interaction effect between horizontal saccade distance (Far Horizontal, Middle 
Horizontal and Close Horizontal), direction (Left vs. Right) and point in time (Before versus After prism 
adaptation): F(2,24) = 2.9, p = 0.07, see figure 8. Post-hoc T-tests comparing latencies before prism 
adaptation, revealed a significant difference between left middle presented stimuli (mean latency 192.8 
msec.) versus right far presented stimuli (mean latency 202.8 msec.; t(25) = -2.2, p < .05), right close 
presented stimuli (mean latency 205.7 msec.) versus left middle presented stimuli (mean latency 192.8 
msec.; t(25) = 3.7, p < .01) and left close presented stimuli (mean latency 195.7 msec.) versus right 
close presented stimuli (mean latency 205.7 msec.; t(25) = -3.0, p < .01). 
      A post-hoc T-test comparing latencies after adaptation, revealed a significant difference between the 
left middle presented stimuli (mean latency 193.0 msec.) and left far presented stimuli (mean latency 
203.0 msec.; t(25) = -8.6, p < .005),  left middle presented stimuli (mean latency 193.0 msec.) and right 
far presented stimuli (mean latency 209.7 msec.; t(25) = -2.8, p < .05), right middle presented stimuli 
(mean latency 195.1 msec.) and left far presented stimuli (mean latency 209.7 msec.; t(25) = -2.8, p < 
.05), right middle presented stimuli (mean latency 195.1 msec.) and right far presented stimuli (mean 
latency 209.7 msec.; t(25) = -3.0, p < .01) and right close presented stimuli (mean latency 200.0 msec.) 
versus left middle presented stimuli (mean latency 193.1 msec.; t(25) = 2.2, p < .05). 
Furthermore, post-hoc T-tests comparing latencies before versus after prism adaptation, revealed a 
significant difference between left middle presented stimuli before adaptation (mean latency 192.8 
msec.) versus right far presented stimuli after adaptation (mean latency 209.7 msec.; t(25) = -2.3, p < 
.05), right close presented stimuli before adaptation (mean latency 204.7 msec.) versus left middle 
presented stimuli after adaptation (mean latency 193.0 msec.; t(25) = 3.7, p < .01) and right close 
presented stimuli before adaptation (mean latency 205.7 msec.) versus right middle presented stimuli 
after adaptation (mean latency 195.1 msec.; t(25) = -3.0, p < .01). 

  Figure 8: mean saccade latency per stimulus location before versus after prism adaptation 
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      There was no interaction effect between horizontal saccade distance (Far Horizontal, Middle 
Horizontal and Close Horizontal), direction (Left vs. Right), point in time (Before versus After prism 
adaptation) and condition (With versus Without distractor) (F<1). 
      To determine whether the prism adaptation procedure was effective in producing a rightward 
aftereffect, a paired T-test was performed. Before the adaptation procedure took place, wearing leftward 
displacing prismatic goggles resulted in a significant leftward deviating when performing a blind pointing 
task (t(25) = 15.6, p < .001). The average leftward deviation was 8.4 cm. When the goggles were 
removed after the adaptation procedure, subjects deviated significantly towards the right (t(25) = -18.6, 
p < .001. The average rightwards deviation after prism adaptation was 6.2 cm. There was a significant 
difference between the blind pointing task before versus after prism adaptation (t(25) = -21.3, p < .001).  
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5.         Discussion 
     The objective of the present research was to increase the understanding of deviating attentional 
processes, which are expected to result in neglect symptoms. Prism adaptation is a promising treatment 
method that ameliorates hemispatial neglect symptoms. Healthy subjects however show a rightward 
deviation following a treatment procedure with leftward displacing prismatic goggles, resembling neglect 
symptoms. The performances of healthy subjects on a saccadic paradigm were examined both before 
and after prism adaptation took place. On half of the trials a single stimulus appeared, whereas on the 
other half of the trials a distractor stimulus appeared simultaneously on the opposite site.  
      The present research tested three hypotheses. First, we expected healthy subjects to show an 
increased latency before prism adaptation took place, in trials involving simultaneous bilateral stimulus 
presentation compared with trials involving single stimulus presentation (Walker and Findlay, 1996). 
Second we anticipated that since exogenous orienting (which involves bottom-up processing) was not 
altered in neglect patients after prism adaptation (Nijboer et al., 2008), prism adaptation will also not 
affect bottom-up processing in healthy subjects. Therefore, latencies for single stimulus presentation 
(which entails bottom-up processing) were not expected to deviate depending on stimulus location 
following prism adaptation, indicating unaltered attentional processing of these stimuli. Third, we 
hypothesized that top-down processing, which recently has been demonstrated to be altered by prism 
adaptation in neglect patients (Nijboer et al., 2008), is changed in healthy subjects following prism 
adaptation. At trials involving simultaneous bilateral stimulus presentation (which involves top-down 
processing), left presented targets (with right presented distractor stimuli) were expected to elicit slower 
latencies than right presented targets (with left presented distractor stimuli). This was expected due to a 
rightward bias in attention as a consequence of prism adaptation. Right presented distractor stimuli 
were expected to cause additional interference with attentional processing, causing longer latencies. 
      The first hypothesis regarding increased latencies before prism adaptation for simultaneous bilateral 
stimulus presentation was confirmed by the research: healthy subjects showed an increased latency in 
items involving simultaneous bilateral stimulus presentation compared with the latency for single 
stimulus presentation. This indicates that bilateral simultaneous distractor presentation causes 
interference with attentional processing of the presented target. This increased latency was independent 
of the direction of stimulus presentation (left versus right).  
     The second hypothesis about performance of subjects on trials involving single stimulus presentation 
was also confirmed by the results. The performances on these trials were unaltered after prism 
adaptation, in agreement with previous findings in neglect patients (Nijboer et al., 2008). In concurrence 
with the results before prism adaptation, there was no discrepancy in latency depending on location (left 
versus right) of stimulus presentation, indicating unaltered bottom-up processing. These results indicate 
that the stimulus driven, automatic attention is unaltered by prism adaptation.  
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      Third, results of present research indicated that performance on trials involving simultaneous 
bilateral stimulus presentation did not alter after prism adaptation. In agreement with results prior to the 
adaptation procedure, simultaneous bilateral stimulus presentation resulted in increased latencies 
regardless of the direction (left versus right) of target presentation, indicating unaltered top-down 
processing in healthy subjects. These results indicate that prism adaptation does not alter performance 
of subjects on attentional tasks that require conscious control.  
      Although the adaptation procedure in the current research deviated from the standard adaptation 
procedure in that the adaptation board was placed vertically instead of horizontally in front of the 
subjects (see figure 9), participants showed a significant rightward aftereffect following the adaptation 
procedure. This aftereffect is traditionally considered as the critical 
dependent measure, showing that some form of adaptation has taken 
place (see e.g. Redding & Wallace, 1993). Therefore the absence of an 
effect of prism adaptation on top-down and bottom-up processing is 
unlikely to be due to ineffectiveness of the adaptation procedure in 
producing an aftereffect. Although prism adaptation has long been 
thought to give rise to short-lasting aftereffects in healthy subjects (e.g. 
Welch, Cho & Heinrich, 1976, in; Michel, 2007), recent investigation 
showed that especially the unaware mode of prism adaptation can give 
rise to stronger aftereffects (Hatada, Miall & Rossetti, 2006). Hatada, 
Miall and Rossetti (2006) demonstrated that the initial effect of prism 
adaptation remains significant during 6 hours in healthy subjects. After a significant initial decay within 6 
hours, the aftereffect increased again from 1 day up to 3 days. The existence of a separated initial and 
delayed aftereffect suggests two separate underlying neural mechanisms with different time scales. The 
higher cognitive beneficial effects, although often present immediately after adaptation, seem to 
increase over a short period of time, while the lower level aftereffects arise directly after prism 
adaptation and then decrease rapidly. In neglect patients the delayed cognitive effects tend to be 
stronger then the immediate effects as measured just after prism adaptation (Michel, Pisella, Prablanc, 
Rode & Rossetti,  2007). In the present research subjects performed our (short) experimental task 
immediately after prism adaptation took place. Therefore it remains possible that the effect of prism 
adaptation on higher-order processing was not yet at full strength and consequently remained 
unnoticed. Higher-order processes are involved in top-down processing and since the effect on top-
down processing was only determined directly after the adaptation procedure it remains uncertain 
whether the effect on top-down processing alters when more time has passed since the adaptation took 
place. Therefore future research should investigate the effect of prism adaptation on experimental task 
at several points in time, until six days after the adaptation procedure. Furthermore future research 

Figure 9. adaptation board used in the 
present research 
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could further investigate the effect of single-step (aware) versus multiple-step (unaware) exposure to 
prism glasses on attentional processes in healthy subjects. Michel et al. (2007) demonstrated a larger 
aftereffect for neglect patients after multiple-step exposure. Possibly multiple-step exposure causes 
stronger effects in healthy subjects as well, thereby enabling a more detailed understanding of the 
underlying mechanisms which cause the aftereffect of prism adaptation. 
        Based on the current results, prism adaptation does not seem to influence top-down and bottom-up 
processing, indicating only a lower order effect of prism adaptation in healthy subjects. The absence of 
an effect of prism adaptation on top-down processing in healthy subjects is in conflict with the previous 
findings by Nijboer et al. (2008) in neglect patients. It is also contradictory with the results of Boere et al. 
(2006) who found that top-down processing was altered by prism adaptation in healthy subjects using 
the Judd illusion task, which entails top-down processing (Shuren, Jacobs, & Heilman, 1997, in: Connor, 
2001). However, the present results replicate the earlier findings by Morris et al. (2004), indicating that 
attentional processing is unaltered by prism adaptation in healthy subjects. Ferber et al. (2003) and 
Dijkerman et al. (2003) also found no influence of prism adaptation on higher order processes studying 
neglect patients. Because these results are contradicting the findings of Nijboer et al. in neglect patients 
(2008) and the results of Boere et al. in healthy subjects (2006), it remains unclear whether prism 
adaptation alters higher order processes in both healthy subjects and neglect patients. A number of 
possible explanations for the differing results regarding the effect of prism adaptation on attentional 
processing will be discussed. 
      First of all, Morris et al. (2004) argued that the effect of prism adaptation on top-down attentional 
processes in healthy subjects might be too small to be measured reliably with visual search tasks. 
Indeed, Boere et al. (2006) also found a relatively small effect on top-down processing. In addition the 
limited number of subjects who participated in the present research (13) caused a restricted power, 
thereby decreasing the chance of finding smaller effects. Since the effects of prism adaptation are 
presumably smaller in healthy subjects, the limited power could result in missing the small effect of 
prism adaptation on top-down processing in healthy subjects, which was previously demonstrated by 
Boere et al. (2006). Therefore, future research dedicated to the effect of prism adaptation on higher 
order processing should include a larger number of subjects in order to increase the chance of finding 
small effects.  
      Based on the results of the current research, the effect of prism adaptation on healthy subjects 
seems different than its effect on neglect patients. However, comparison of performances on the top-
down task used in the present research and the top-down task in Nijboer et al. (2008) is difficult as a 
consequence of methodological differences. Top-down and bottom-up processing can be viewed as two 
extremes on a continuum. Therefore tasks can differ in the amount of top-down and bottom-up 
processing involved. Nijboer et al. (2008) investigated the effect of prism adaptation on top-down versus 
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bottom-up processing, using a variant of the Posner reaction time task. During their task involving top-
down control, two arrowheads that validly predicted the location of the subsequently presented target on 
70% of the trials, were presented centrally. These cues were thus informative regarding target location 
at 70% of the trials. Therefore, attention was being focused on the basis of variable instructions, which 
makes it plausible that top-down processing was involved in this task. In the current research, the effect 
of prism adaptation on top-down processing was investigated using a task in which simultaneously with 
the target onset a white diamond shape distractor appeared in the opposite direction (left versus right) of 
the target. Subjects were instructed to ignore the diamond shaped distractor while making an eye 
movement as soon as the target appeared. Since attention is being focused on the basis of instructions, 
top-down processing seems involved in this task. However, since the task is quite homogenous, it is 
possible that the responsive eye movement becomes more automatic after completing a limited number 
of trials, resulting in an increased involvement of bottom-up processing. Future research regarding the 
effect of prism adaptation on top-down versus bottom-up processing in healthy subjects should employ 
a more strongly top-down controlled task. 
      A study by Pisella, Michel, Grea, Hilikete, Vighetto and Rossetti (2005) indicated that prism 
adaptation remains possible with intact cerebellum and damaged posterior parietal cortex. However, the 
effectiveness of prism adaptation is lost with damaged cerebellum and intact posterior parietal cortex 
(Baizer, Kralj & Glickstein, 1999; Martin, Keating, Goodkin, Bastian & Thach, 1996). Shiraishia, 
Yamakawab, Itoua, Murakia and Asadac (2008) on the other hand demonstrated increased regional 
cerebral blood flow in among others the parietal lobe of neglect patients following prism adaptation. 
Therefore prism adaptation seems to alter the neural activity of both the cerebellum and the parietal 
lobe. Since the cerebellum and the parietal lobe are involved in bottom-up processing (Patel & Sathian, 
2000) and both of these structures seem to be involved in the aftereffect caused by prism adaptation, it 
seems likely that prism adaptation alters bottom-up processing.  
      In each visual attention task both bottom-up and top-down processing are involved (Connor, Egeth 
& Yantis, 2004). The superior colliculus integrates the input from various cortical areas (among which 
the posterior parietal cortex) and seems involved in saccade generation. According to McSorley, 
Haggard and Walker (2004), the superior colliculus controls the initial saccade direction. The cerebellum 
on the other hand corrects possible deviations from the target direction by adjusting the motor signal 
during the saccade (for an overview, see; Van der Stigchel et al., 2006). The competition between 
possible saccade goals is assumed to be resolved in a common motor map located in the intermediate 
layers of the superior colliculus. The mid-brain area receives both visual (bottom-up) and task relevant 
(top-down) signals and integrates those signals on a motor map. Bottom-up visually evoked signals 
reach the superior colliculus from posterior cortical areas, while top-down task relevant signals origin 
from areas in the frontal lobe such as the dorsolateral prefrontal cortex and the frontal eye fields and 
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both project to the superior colliculus. It is thought that these top-down signals may involve both the 
activation of the appropriate target location and the inhibition of irrelevant distractor location. According 
to Patel and Sathian (2000) both the cerebellum and the parietal lobe are involved in bottom-up 
processing. Therefore, for each task involving saccadic eye movements bottom-up processing plays an 
important role. Furthermore both the cerebellum and the parietal lobe are involved in prism adaptation, 
making it likely that bottom-up processing is altered by prism adaptation. Nijboer et al. (2008) and Boere 
et al. (2006) only demonstrated altered top-down processing following prism adaptation.  
      A study by Lavie and De Fockert (2006) demonstrated a negative correlation between frontal activity 
and the magnitude of the behavioral interference of distractor stimuli. An increased activity of the frontal 
lobe was correlated with a decreased distracting effect. These results suggest that cognitive control 
functions mediated by the frontal lobe, such as working memory, provide top-down control of attention. 
Thereby attention is allocated to stimuli in accordance with current priorities. The activity of the superior 
parietal cortex on the other hand reflected stimulus-driven shifts in attention, indicating parietal 
involvement in bottom-up processing (Lavie & De Fockert, 2006). These results are supported by a 
study comparing parietal and frontal brain activity in monkeys performing a parallel (‘pop-out’) search 
task (which involves bottom-up processing), relative to a serial search task (which entails top-down 
processing) (Buschman & Miller, 2007). Since frontal lobe activity is correlated with improved top-down 
processing and only top-down processing is altered by prism adaptation (Nijboer et al., 2008; Boere et 
al., 2006), it seems plausible that the effectiveness of prism adaptation in ameliorating neglect 
symptoms is a result of altered frontal lobe activity instead of parietal lobe activity. However, Shiraishia 
et al. (2008) demonstrated increased parietal blood flow following prism adaptation in neglect patients, 
indicating that the parietal lobe is involved in the effectiveness of prism adapation. Furthermore, neglect 
symptoms are usually caused by parietal lesions (Hilgetag et al., 2001). It seems impossible to attribute 
the effectiveness of prism adaptation to a single brain structure. Therefore Luauté et al. (2006) suggest 
a subcortical pathway is responsible for the effectiveness of prism adaptation. Luauté et al. (2006) 
demonstrated a correlation between improvement of left neglect after prism adaptation and a 
modulation of neuronal activity in the right cerebellum, the left thalamus, the left temporo-occipital 
cortex, the right posterior parietal cortex and the left medial temporal lobe. These cortical regions could 
represent the substrate of neglect improvement after prism adaptation. 
      Further evidence that puts further emphasis on the importance of the parietal cortex in neglect 
symptoms comes from a study involving repetitive transcranial magnetic stimulation (rTMS) in healthy 
subjects (Hilgetag, Théoret & Pascual-Leone, 2001). Subjects received rTMS over the right or left 
parietal cortex. Subsequently detection of visual stimuli presented contralateral to the stimulated 
hemisphere was impaired when stimuli were simultaneously presented in the opposite hemifield, 
mirroring the perceptual extinction which is generally observed in neglect patients. These findings 
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underline the important role of the parietal cortex in spatial processing. Since earlier researches have 
indicated that prism adaptation ameliorates at least some of the pathological gradient of spatial attention 
found in neglect patients (e.g. Rossetti et al., 1998), it seems plausible that this treatment procedure 
influences the parietal lobe. This is an indication of an effect on bottom-up processes by prism 
adaptation, since the parietal lobe is involved in bottom-up processing (Lavie & De Fockert, 2006; Patel 
& Sathian, 2000).  
      It seems difficult to distinguish between the neuroanatomical structures involved in top-down and 
bottom-up processing. A large number of brain areas are involved in visual attention. The involvement of 
top-down and bottom-up processing is dependant on the type of task that is performed. Which brain 
areas are involved in a specific task is amongst others determined by the number of stimuli, the color 
and shape of the stimuli, the location of the stimuli and the speed of stimulus presentation (Connor et 
al., 2004). All of these factors should be identified and controlled for in order to determine the exact 
effect of prism adaptation on bottom-up versus top-down processing.       
      The effect of prism adaptation on attentional processing remains unclear, due to conflicting results in 
studies involving both neglect patients and healthy subjects. Further research focusing on the effect of 
prism adaptation on attention seems highly valuable, because the syndrome poses a significant 
challenge for neurological rehabilitation and is a negative prognostic factor for functional outcome. 
Therefore increased knowledge regarding the effect of prism adaptation seems valuable.  
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Appendix 1 - Informed consent 
  
 (Proefpersoonnummer:…)    
 
Verklaring van deelname aan het masteronderzoek van Femke Boere 
 
 
Ondergetekende, 
Naam:    ……………………………….. 
 
verklaart: 
 
- geïnformeerd te zijn over het doel, de opzet, de voorwaarden en de risico’s verbonden       aan 

het onderzoek; 
- bekend te zijn met het feit dat ten alle tijden deelname aan het onderzoek mag worden 

beëindigd, ook na het geven van toestemming; 
- bereid te zijn aan het onderzoek deel te nemen. 
 
 
 
Plaats:   …………………………………….. 
Datum:   …………………………………….. 
 
 
Handtekening:  …………………………………….. 
 
 
Leeftijd:  ……………………………………. 
Geslacht:  m / v 
Voorkeurshand: links/rechts 
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Appendix 2 - Instructions distractor paradigm 
 
      Je gaat zo een taak uitvoeren op de computer. Hierbij is het de bedoeling is dat je je ogen richt op 
een fixatiekruis in het middel van het beeldscherm (een kruis). Gedurende de taak worden er steeds op 
verschillende locaties links of rechts van dit fixatiepunt stimuli aangeboden. Soms zal er slechts 1 
stimulus worden aangeboden. Dit is dan een wit rondje met een stipje erin. Het is dan de bedoeling dat 
je zo snel en zo accuraat mogelijk je ogen op het zwarte stipje fixeert. Vervolgens moet je je blik weer 
richten op het fixatiekruis in het midden van het scherm, om zodra er weer een target wordt 
aangeboden wederom een oogbeweging te maken. 
      Het komt ook voor dat er twee stimuli tegelijkertijd worden aangeboden. De ene stimulus bevindt 
zich dan links van het fixatiekruis en de andere stimuli bevind zich rechts. De twee stimuli hebben een 
verschillende vorm. De ene stimulus is een wit rondje met een zwart puntje in het midden. De andere 
stimulus is een zwart ruitje met een witte rand. Het is hier steeds de bedoeling dat je een oogbeweging 
maakt naar het witte rondje met het zwarte puntje erin en je ogen op dit puntje fixeert. Vervolgens moet 
je je ogen weer richten op het fixatiepunt. Het ruitje moet je proberen te negeren. Het is niet de 
bedoeling dat je hier een oogbeweging naartoe maakt. 
      Je oogbewegingen worden gemeten middels de eyelink2. Voor we zo beginnen met de taak zal ik 
deze helm aan je hoofd bevestigen en de camera die aan de helm bevestigt zit instellen zodat deze je 
oogbewegingen zo goed mogelijk kan meten. Voor de betrouwbaarheid van de metingen is het van 
belang dat je zo stil mogelijk zit gedurende het experiment. 
      Tijdens de taak krijg je regelmatig de mogelijkheid om even rust te houden. Dit wordt dan op het 
beeldscherm voor je aangegeven. Je kunt je dan even ontspannen en je ogen ergens anders op richten 
indien je hier behoefte aan hebt. Tijdens deze pauzes is het echter de bedoeling dat je stil op je plaats 
blijft zitten en je kin niet uit de hoofdsteun haalt. Als je dit wel doet dan kunnen je oogbewegingen niet 
meer betrouwbaar gemeten worden. 
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Appendix 3 - Instructions prism adaptation 
 
      Je hebt de taak nu voor de eerste keer afgerond. Het is de bedoeling dat je stil blijft zitten aangezien 
de camera anders ontregeld raakt. Ik ga je nu deze prismabril opzetten. Terwijl je die bril draagt is het 
de bedoeling dat je een aanwijstaak uitvoert op het bord dat voor je staat. Zoals je ziet bevinden zich op 
het bord 3 puntjes. De onderste punt is het beginpunt. De andere twee puntjes bevinden zich links en 
rechts boven het beginpunt. Ik geef zo meteen steeds aan naar welke van de drie puntjes je moet 
wijzen. 
 
      (Handelingen voor en na prisma adaptatie: voor adaptatie initieel effect van prismabril opmeten 

tijdens een blinde aanwijstaak, dan 10 minuten adapteren. Na adaptatie de bril afzetten en wederom de 

blinde aanwijstaak uitvoeren om het na-effect van de adaptatieprocedure te meten). 

 
      Na adaptatieprocedure: “Nu is het de bedoeling dat je de computertaak die je eerder hebt 
uitgevoerd nog een keer doorloopt. Het is nog steeds van belang dat je zo stil mogelijk blijft zitten om 
ontregeling van de camera die op je oog gericht is te voorkomen.” 
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Appendix 4 - Debriefing 
 
      De prismabril die je zojuist hebt gedragen is een veel belovende behandelmethode voor neglect 
verschijnselen. Hemispatieel neglect is een veelvuldig voorkomend gevolg van beroertes. Mensen met 
neglectsymptomen slagen er vaak niet goed in hun aandacht te richten op 1 helft van de omgeving. Als 
gevolg hiervan eten zij bijvoorbeeld maar 1 helft van hun bord leeg of kleden zij slechts 1 helft van hun 
lichaam aan. Zoals je waarschijnlijk wel kunt begrijpen levert dit voor het dagelijkse leven behoorlijk wat 
problemen op. 

 
Figuur 10. Voorbeeld prestaties Neglectpatiënten op tekentaak  

(Bewerking van http://www.undergrad.ahs.uwaterloo.ca/~aktse/drawing.gif) 
      Door middel van deze prismabril lijkt men erin te kunnen slagen dat neglectpatiënten meer aandacht 
besteden aan de eerder genegeerde helft van hun omgeving. Door patiënten met een prismabril met 
een afwijking naar rechts te training treedt een na-effect op naar links. Aanvankelijk slaagt een patiënt 
er niet in de stippen tijdens de adaptatie taak aan te wijzen. Hiervoor gaat het brein compenseren, wat 
inhoud dat er een afwijking naar links ontstaat. Hierdoor neemt de rechtswaardse afwijking die het 
gevolg is van de neglectverschijnselen af na het afzetten van de prismabril.  
      Het gedurende korte tijd adapteren aan de prismabril, zoals ik net bij jou heb, heeft bij gezonde 
proefpersonen tot gevolg dat je een milde afwijking naar rechts laat zien, die vergelijkbaar is met de 
afwijking die bij hemispatieel neglect optreedt. Eerder onderzoek heeft reeds aangetoond dat gezonde 
proefpersonen na prisma-adaptatie een rechtswaardse afwijking vertonen op bijvoorbeeld lijn-
bisectietaken (zie figuur 9). Deze effecten zijn slechts van zeer korte duur en zeker niet zo sterk als 
echte neglectverschijnselen. Je zult er dus geen last van hebben.  

 
Figuur 11: afwijking naar rechts op lijn-bisectietaak. 

(Bewerking van http://www.undergrad.ahs.uwaterloo.ca/~aktse/line-neglect.gif) 
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      Door de effecten van prisma-adaptatie op de gezonde populatie nader te onderzoeken, kan meer 
inzicht ontstaan in de mechanismen die ten grondslag liggen aan neglect-verschijnselen. Daarnaast kan 
het begrip met betrekking tot de effecten van prisma-adaptatie op de aandacht toenemen. Men gaat er 
vaak vanuit dat neglect-verschijnselen het gevolg zijn van afwijkingen in het richten van de aandacht. 
Om hemispatieel neglect effectief te behandelen, lijkt het daarom noodzakelijk een behandelmethode te 
gebruiken die ook van invloed is op aandachtsprocessen. Eerder onderzoek heeft echter niet eenduidig 
aangetoond of prisma-adaptatie aandachtsprocessen beïnvloed.  
      Met het huidige experiment proberen we ten eerste te bepalen of saccadische oogbewegingen 
beïnvloed worden door prisma adaptatie. Oogbewegingen worden gezien als een goede indicator van 
waar de aandacht op gericht is, en door oogbewegingen middels een experimentele taak te bestuderen 
kan het inzicht in aandachtsprocessen dus toenemen. Sommige onderzoekers hebben geopperd dat 
prisma adaptatie enkel van invloed is op taken waarbij sprake is van een respons met de gedurende de 
adaptatie gebruikte arm. Het effect van prisma-adaptatatie zou zich niet generaliseren naar andere 
functiegebieden. Dit zou betekenen dat oogbewegingen niet beïnvloed worden door prisma-adaptatie. 
Met het huidige onderzoek wordt nagegaan wat het effect is van prisma-adaptatie op 
aandachtsprocessen bij gezonde proefpersonen door oogbewegingen te bestuderen. De verwachting is 
dat als prisma-adaptatie enkel taken waarbij sprake is van hogere orde verwerking beïnvloed. Dit was 
het geval bij de bilateraal simultaan aangeboden stimuli (zie figuur 10), aangezien proefpersonen hierbij 
onderscheid moeten maken tussen het target waarnaar de oogbeweging gemaakt dient te worden en 
de afleidende stimulus. De verwachting is dat het rechts aanbieden van het target een snellere 
reactietijd tot gevolg heeft, aangezien de links aangeboden afleidende stimulus door een rechtswaardse 
afwijking van de aandacht voor minder afleiding zorgt. Linkszijdige aanbieden van het target zal na 
prisma adaptatie naar verwachting langere reactietijden tot gevolg hebben, aangezien de 
rechtswaardse afwijking van de aandacht tot gevolg heeft dat de rechts gepresenteerde afleidende 
stimuli meer aandacht krijgen.  De verwachting is dat de prestaties na eenzijdige stimulus aanbieding 
niet beïnvloed worden. 

 
Figuur 12: Eenzijdige en simultaan bilaterale stimuluspresentatie. 

 
Heb je nog vragen met betrekking tot het onderzoek? 
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