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ABSTRACT: If there is evidence of an overall effect of remote staring detection, then theoretically there should
also be evidence of electrophysiological processing of this information in the brain. A series of three experiments
examining the potential electrocortical correlates of remote staring detection are presented, followed by a fourth
experiment to examine a potential artifact. The first experiment provided an initial exploration of this effect, finding
primarily that “remote staring detection” has no evident time-locked processing associated with it on its own but
rather acts upon other processes occurring at the same time. The second experiment provided evidence that this
effect is not related specifically to face processing but can impact on other forms of processing as well. The third
experiment uncovered evidence of a potential artifact that could explain the “remote staring effect,” which is verified
in the final experiment. The overall results are discussed in light of an interesting and subtle psychophysics luminance

effect that could potentially have an impact upon a wide variety of experiments that employ event-related measures
of electrocortical processing.
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Remote staring detection has been defined as “... the purported ability to detect when one is
being watched or stared at by someone situated beyond the range of the conventional senses.” (Braud,
Shafer, & Andrews, 1993a, p. 391). Remote staring detection involves the measurement of behavioural
or physiological reactions in siarees when stared at by a starer, even though it should be impossible for
the stareces to know through any conventional sensory means that the starer is staring at them at any
particular moment. Beliefin this phenomenon as an everyday experience is considerably widespread, with
incidences of belief ranging from approximately 70% to 94% of the populations sampled (Braud et al.,
1993a; Braud, Shafer, & Andrews, 1993b; Coover, 1913; Cottrell, Winer, & Smith, 1996; Rosenthal, Soper,
& Tabony, 1994; Sheldrake, 2003; Thalbourne & Evans, 1992). Over the past 100 years there have been
several attempts to examine these anecdotal experiences and beliefs under controlled conditions. The
earliest research in this area used relatively simple and direct behavioural measures that demonstrated an
evolution of methodological sophistication over time as greater controls over extraneous variables were
introduced (Coover, 1913; Poortman, 1959; Titchener, 1898; Williams, 1983). The introduction of the use
of electrodermal activity (EDA) as a measure of autonomic nervous system (ANS) activity and as a potential
indicator of a “fightorflight” response to being stared at remotely was a significant methodological
development. This was particularly the case when the EDA method was combined with the use of CCTV
systems to separate the starer and staree (Braud et al., 1993a, 1993b). Collectively referred to as the “EDA-
CCTV” studies (Baker, 2005), several researchers found interesting results utilizing this method, including
potential skeptic-believer experimenter effects (Schlitz & LaBerge, 1994; Schlitz, Wiseman, Watt, & Radin,
2006; Watt, Schlitz, Wiseman, & Radin, 2005; Watt, Wiseman, & Schlitz, 2002; Wiseman & Schlitz, 1997,
1999; Wiseman & Smith, 1994, 1994). A meta-analysis (Schmidt, Schneider, Utts, & Walach, 2004) of the
15 EDA-CCTV experiments that had been conducted at that time found a small but significant effect (d =
13, p=.01), suggesting evidence that requires further investigation.

This was the primary objective of the research presented in this paper. Firstly, previous EDA-
CCTV methods were expanded to include central nervous system (CNS) activity. It would be expected
that, if this phenomenon is genuine, then any stimulus processing or awareness of a remote stare
should result in corresponding activity in the brain. Secondly, it was important to embed the potential
eifect within a wider theoretical framework. Assuming that remote staring detection is producing brain
activity as the information is processed, does this processing follow similar systems to those that have

already been identified in cognitive neuroscience; for example, the processing of faces and/or the gaze
of others?
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findings above, there was also a clear and highly significant effect of face processing when the Face and
Control conditions were compared (134 ms:

z=-3.81, p<.001, 222 ms: z= 3.92, p<.001, 878-500 ms: z =
-3.88, p <.001), although these results need to be treated with caution due to the considerable difference
in stimulus types.
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Figure 2. Global field power (GFP) results from all 20 participants for all conditions in Experiment 1.
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Participants. Twenty participants (7 males and 13 females) took part in this experiment with an
average age of 25.3 years (range: 20-38 years). The participants were paid for taking part and were all staff
or students at the University of Edinburgh. All but one of the participants were right-handed.

Materials, equipment, and procedure. Apart from relatively minor equipment upgrades, all of the
equipment was identical to that used in Experiment 1. The relevant EEG and skin conductance electrodes
were attached in the same manner. The same personality questionnaires were administered.

The overall procedure was the same as that used in Experiment 1, except that the conditions
that the participant was exposed to were different. Each condition was repeated 60 times in a pseudo-
randomised and counterbalanced order. Apart from the rest periods, the participants were presented
with either a static picture of the starer on the screen in front of them or by a picture of a chair from the
International Affective Picture Set (IAPS) database. A chair was used in order to reflect the maximum
degree of processing differences between faces and objects (Itier & Taylor, 2004). In addition, during these
times the staree may also have been stared at remotely by the starer via the computer-controlled CCTV
system, depending upon the condition. These four conditions are summarised in Table 2.

Table 2
2 x 2 Table of the Independent Variable Manipulation for Experiment 2

Staree’s screen

Face displayed Object displayed

Remote Stare Face + Remote Stare condition ~ Object + Remote Stare condition

Action of starer

Face condition Object condition

No Remote Stare

The participants’ EEG was recorded at 500 Hz (32-bit) sample rate, with a high-pass filter at 0.5 Hz
and no low-pass filter (system maximum range was 262.5 Hz) and no notch filter. Each condition lasted for
5,000 ms followed by a 5,000-ms rest period.

Results and Discussion

. Again, the EEG data were preprocessed to remove muscle and ocular artifacts, epoched, and
averaged into eventrelated potential (ERP) data for each condition. These epochs were slightly longer
than in Experiment 1 in order to encapsulate any potentially later effects (-100 ms to 800 ms). Global field
power was the main measure used, and two temporal peaks were identified as being of interest: 150 ms and
9208 ms. The GFP data for all participants and for all four conditions can be seen in Figure 3. Shapiro-Wilk
analyses revealed that the data did not violate any assumptions of normality and so parametric analyses
were conducted.

Separate 2 x 2 (image type x remote staring manipulation) repeated measures ANOVAs were
conducted on the two peaks of interest. The initial 150-ms component demonstrated a significant effect
for remote staring processing, £(1,19) = 6.95, p= .02, but no significant difference between face and object
processing, F(1,19) = .18, p= .68, and no significant interaction effect, F(1,19) =.002, p=.97. The second
(208-ms) component mirrors these findings, with a significant effect for remote staring processing, £(1,19)
=23.23, < .001, no significant difference between face and object processing, F(1,19) = .45, p=.51,and no
significant interaction effect, £(1,19) = .02, p = .90. Additional analyses (See Baker, 2007, for more details)
revealed that the differences in face and object processing were broadly localised to the right temporal
lobe region (i.e., P,/ T,) as expected (Eimer, 2000; Iiier, & Taylor, 2004).

One potential issue with the ERP/GFP analyses is that they examine only a small part of the
data; only the first 800 ms of a 5,000-ms epoch. As the phenomenon under investigation has not been
examined in this way previously, it was possible that a “remote staring effect” may be noted over a longer
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Figure 3. Global field power (GFP) results from all 20 participants for all conditions in Experiment 2.

Finally, the skin conductance data for each of the 60 administrations of each stimulus for each
person were averaged and compared for each condition. Analysis indicated no significant differen s i
skin conductance between the Face condition and Face and Remote Stare condition (z=-0.58, = 5C§ or
be_tween the Object condition and the Object and Remote Stare condition (z=~1.85, p= .07 S PI—Ec; .
skin conductance responses to stimuli can rapidly habituate in as little as 2 to 8 stimu,lus a.dmi;listr:tv:iwer,
(Dawson et al., 1990). In order to investigate this, two post hoc analyses examined the averaged s?:ilri
::i(;rtlecilzizt:;ze re;gﬁi}st:s &toL ﬂ];e first 16 (similar to previous'slfin conductance studies into remote staring
detectior .nc;ﬁ;; > thlese a erge, 1997), then ﬁrslt S_admlmstrations of each stimulus, similar to above.

T,he ne of 1 czxrtgoansons appro?lched s1gr-nﬁcance (see Baker, 2007, for more details).
frces any Objects_iszee:s inga: hr:né;;;a isnta];lonﬂsg1 detection Ea; an effect upon the global processing of both

: . ! cases—and does not appear to be a face-specific effect.
ﬁz?eu;f:ﬁ; tx:r;tfof;e; :lesults of .l:he f1r§t study, i_t suggests that remote staring detection appIz)trently doecstn{)ril:
processing 1n its own right, but rather acts upon any concurrent processing

The‘lack of any processing of remote staring detection on its own and the fact that the imv t of
remote staring detection on faces reversed between the two studies (in the first study it 7educed thzac 0k
GFP, in the second study it increased the peak GFP) was concerning. This reversal might be due to the sflfze
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methodological differences between the two studies. In the first experiment, the randomisation sequence
resulted in participants effectively being presented with an image at fairly random intervals, whereas in the
second experiment the image presentation was very regular. This may have altered alpha activity generation
between the experiments and produced different effects (Shaw, 2008). Alternatively, it may have revealed
a potential artifact that caused this significant “remote staring effect.” The third experiment was designed
to replicate the previous effects and test for the possibility of an artifact.

Experiment 3

The third experiment replicated the conventional face processing condition and the face and
remote stare condition used in the two previous experiments in order to examine the reversal of the effects
between experiments one and two in more detail. In addition to this, the third experiment also examined
the possibility that the effect of the remote staring detection was an artifact. This was done by simply
removing the remote staring stimulus altogether for half of the experiment, but otherwise conducting
the experiment as before. The rationale behind this was simple: remove the remote stare, and—ifitwas a
genuine effect—this should remove the effect itself.

Method

Participants. Twenty participants (10 males and 10 females) took part in this experiment with
an average age of 27.8 years (range: 18-50 years). The participants were paid b pounds for taking part
and were all staff or students at the University of Edinburgh. All but two of the participants were right-
handed.

Materials, equipment, and procedure. Al of the EEG and skin conductance equipment, the other
experimental hardware, and the questionnaires were the same as for the last experiment. The overall
procedure was the same as for the last two experiments, apart from some minor alterations due to the type
of conditions that the participants were exposed to in this experiment. In order to examine the effect of
the removal of the starer on the remote staring effect, a pseudorandomised and counterbalanced spilt-
half design was used. For 50% of the sessions, the starer was physically present for the first half of the
session and absent for the second half of the session. For the other 50% of the sessions, this was reversed.
The order in which this occurred was randomised (without replacement) by an independent party (the
second author), and the experimenter {the first author) was not aware of the order of any session prior to
the session beginning. Within each half of the session, the order of the Face or the Face + Remote Stare
conditions was also pseudorandomised and counterbalanced. This resulted in four conditions that are
summarised in Table 3.

Table 3
2 % 2 Table of the Independent Variable Manipulation for Experiment 3

Staree’s screen
(and remote stare manipulation)

Face Only displayed Face + Remote Stare

Face (Starer Present) Face + Remote Stare (Starer

Starer Present condition Present) condition
Action of starer Face (Starer Absent) Face + Remote Stare (Starer
Starer Absent condition Absent) condition

The participants’ EEG was recorded using the same parameters as the second experiment.

Results and Discussion

As in the two previous experiments, the EEG data were preprocessed to remove muscle and ocular
artifacts, then epoched and averaged into eventrelated potential (ERP) data for each condition (epochs of
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-100-ms to 800-ms duration). Once again, global field power was the main measure used, and two temporal
peaks were identified as being of interest: 120 ms and 174 ms. The GFP data for all participants and for all
four conditions can be seen in Figure 4. Shapiro-Wilk analyses revealed that the data did not violate an
assumptions of normality and so parametric analyses were conducted. ’
Separate 2 x 2 (presence of starer x remote staring manipulation) repeated measures ANOVAs were
conducted on the two peaks of interest. The injtial 120-ms component demonstrated a significant effect for
both remote staring processing, £(1,19) = 10.18, =.005, and for the presence of a starer, F(1,19) = 12.01
p= .O(?S, but no significant interaction effects, £(1,19) = 0.01, p= .87. The second (174 ms) also suggested,
a significant effect for remote staring processing, 7(1,19) = 54.89, £<.001, but no significant effect for the
presence of a starer, /(1,19) = .03, p = .87, and no significant interaction effects, F(1,19)=1.72, p=.21.
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Figure 4. Global field power (GFP) results from all 20 participants for all conditions in Experiment 3.

. However, these results can only be understood to their fullest extent by examining them with
paired-sample ¢ tests. Two comparisons for each peak of interest were conducted. The first compared
the l_"ace (Starer Present) and the Face + Remote Stare (Starer Present) conditions. As the starer was
physically present during each of these conditions, this test is equivalent to the Face and the Face + Remote
‘Stare comparisons that were conducted in the first two experiments, and therefore ostensibly tests for the
impact of remote staring detection on the global processing of faces. The second comparison examined
the differences between the Face + Remote Stare (Starer Present) and the Face + Remote Stare (Starer
AbsenF) conditions. The test between these two conditions more clearly examines the impact of physically
removing the remote starer from the experiment than the analyses above. Significant results here would
suggest the remote starer is important to this effect, nonsignificance would support the existence of a
potential artifact.

The initial 120-ms peak demonstrated a significant difference between the Face (Starer Present)
a-nd‘the Face + Remote Stare (Starer Present) conditions, #19) = -2.16, = .04, but it did not suggest a
significant difference between the Face + Remote Stare (Starer Present) and the Face + RemoteggStare
(Sta}"er Absent) conditions, #(19) =-1.21, p=.24. The findings for the second peak (174 ms) mirror these
findings, with a significant difference between the Face (Starer Present) and the Face + Remote Stare
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(Starer Present) conditions, #(19) = -5.56, p=.001, and no significant difference between the Face + Remote
Stare (Starer Present) and the Face + Remote Stare (Starer Absent) conditions, £(19) = 0.89, p=.39.
Finally,a 2 x 2 ANOVA (remote staring x presence of starer) analysis of the averaged skin conductance
responses for the 60 administrations of the different conditions suggested that there were no significant
effects for remote staring detection, F(1,19) =1.3, p= .26, or for the effect of the presence or absence of a

starer, F(1,19) = 0.03, p= .86, or any significant interaction between these two factors, F(1,19) = 0.004, p=.95.
These results suggested that potentially caused by some form of

experimental artifact. As the experiment was compu ¢ inall
conditions—with the exception of whether the camera feed to the starer’s monitor was masked or not—it

ted that there was some alteration of the images that the staree was looking at (and therefore the
with them). As the image that the starce was presented with was the

the image presentation for the different conditions needed to be
f the image were somehow changing between conditions and

the “remote staring effect” was
ter-controlled and the conditions were the sam

sugges
electrocortical processing associated

same computer file for all conditions,
examined in case the physical properties o
the participants were reacting to this change.

Experiment 4

In order to examine the physical properties of the image, a sensitive photodiode was used in order
to examine the huminance levels of the image presentation in the different conditions. As the Starer Present
and Starer Absent conditions from Experiment 3 were equivalent from an equipment perspective, only the
Face (Starer Absent) and Face + Remote Stare (Starer Absent) conditions were used for the comparison.
This was important because in the Face conditions the camera feed was masked, and in the Face + Remote

Stare it obviously was not.

Method

edure. The experimental setup was as similar as possible to the
e only main difference was that there was a photodiode reacting
ther than a participant. The photodiode (BPW21: OSRAM Opto
f the staree’s screen. The photodiode had
It was connected to a Gould Advanced
er to record the

Materials, equipment, and proc
procedure of the third experiment. Th

to the images on the staree’s sCreen ra
' Semiconductors) was positioned 150 mm away from the center o
a relative spectral sensitivity that is close to that of the human eye.
Digital Storage Oscilloscope OS4000 (Advance Flectronics Limited; Wrexham, UK) in ord
differences in output in response to the different stimuli. The stimuli tested were the Face (Starer Absent)
and Face + Remote Stare (Starer Absent) conditions from Experiment 3. These two conditions had the

same program code except that in the former the code instructed the camera-feed to the starer’s monitor
unmasked. This code was the same regardless of whether

to be masked, and in the latter condition it was
or not the starer was physically present (as per the experimenta} manipulation of the third experiment).
The face image displayed on the staree’s screen was the identical file for both conditions (and indeed, for

all of the experiments).

Results and Discussion

The first test was to examine the different stimuli for any differences in the overall output of the
diode (and therefore the luminance) for the full 5,000 ms of exposure. There was no difference,

with both conditions providing a mean output of 266 mV.
The second test was a more specific analysis examining the luminance profiles at the onset of the

image display. The test revealed 2 small difference between the two conditions, with the image in the Face
+Remote Stare (Starer Absent) condition taking slightly longer to step up incrementally to full luminance
than the image in the Face (Starer Present) condition. This difference lasted for approximately 20 ms and
corresponded with a difference of approximately 2.5 cd/ m? (candela per meter squared; approximately
0.2 Tux or 0.7 foot-lambert). As revealed by the first test above, this difference did not continue beyond the

first 20 ms as the screen was ramping up to full uminance.
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Abstracts in Other Languages

French

UNE ANOMALIE D’ANOMALIE : ETUDE DE L’ELECTROPHYSIOLOGIE
CORTICALE DE LA DETECTION DU REGARD A DISTANCE

RESUME : 8°il y a des éléments de preuve d’un effet global de la détection du regard a distance, alors il devrait
théoriquement y avoir d’autres preuves d’un processus €lectrophysiologique de traitement de cette information dans
le cerveau. Une série de 3 expérimentations examinant les corrélats €lectrocorticaux potentiels de la détection du
regard a distance est présentée, suivie par une 4° expérience pour examiner un artefact potentiel, La 1é expérience
fournit une exploration initiale de cet effet, montrant d’abord que « la détection du regard a distance » ne correspond
pas de fagon évidente a un processus repérable dans le temps mais agit plutGt sur les processus se produisant au
méme moment. La 2¢ expérience fournit des preuves que cet effet n’est pas spécifiquement en lien avec le processus
de reconnaissance de visage mais peut avoir un impact sur d’autres processus. La 3° expérience met en lumiére
un potentiel artefact qui pourrait expliquer Peffet de « regard & distance », qui est vérifié dans I’expérimentation
finale. Les résultats globaux sont discutés 4 la lumiére d°un subtil et intéressant effet de luminance psychophysique
qui pourrait potentiellement avoir un impact sur une large variété d’expérimentations qui emploient des mesures
relatives a des événements de processus électrocorticaux.

Spanish

ANOMALIA DE UNA ANOMALfA: INVESTIGANDO LA ELECTROFISIOLOGIA
CORTICAL DE LA DETECCION DE SER OBSERVADO A DISTANCIA

RESUMEN: Si hay evidencia de un efecto general de poder detectar si alguien nos observa a distancia, tedricamente
también deberia haber evidencia del procesamiento electrofisiols gicodedicha informaci6n enel cerebro. Presentamos
una serie de 3 experimentos que examinaron posibles correlatos electrocorticales de la deteccién de ser observado
a distancia (DOD), seguidos por un cuarto experimento para examinar un posible artefacto. El primer experimento
fue una exploracion inicial de este efecto y encontro principalmente que DOD no esta asociado a un procesamiento
sincronizado evidente, sino que actiia sobre otros procesos que ocurren al mismo tiempo. El segundo experimento
proporciond evidencia de que este efecto no esta relacionado especificamente con el procesamiento de rostros, pero
puede tener un impacto en otras formas de procesamiento, El tercer experimento mostré evidencia de un posible
artefacto que podria explicar el efecto DOD, verificado en el experimento final. Discuto los resultados globales a la
luz de un interesante y sutil efecto psicofisico de luminancia que podria tener un impacto en una amplia variedad de
experimentos que emplean medidas relacionadas con los eventos de procesamiento electrocortical.

German

EINE ANOMALIE EINER ANOMALIE: ZUR UNTERSUCHUNG DER KORTIKALEN
ELEKTROPHY SIOLOGIE BEIM NACHWEIS DES BEOBACHTETWERDENS (REMOTE STARING)

ZUSAMMENFASSUNG: Wenn sich ein Hinweis auf einen Gesamteffekt bei der Nachpriifung des Remote
Staring finden ldsst, dann sollte es auch einen Hinweis auf die elektrophysiologische Informationsverarbeitung
im Gehirn geben, Eine Serie von drei Experimenten zur Uberpriifung méglicher elektrophysiologischer Korrelate
beim Nachweis des Remote Viewing wird vorgestellt, gefolgt von cinem vierten zur Uberpriifung eines moglichen
Artefakts. Das erste Experiment stellte eine erste Uberpriifung dieses Effekts dar, bei der sich hauptsichlich
zeigte, dass der “remote staring-Nachweis” offensichtlich keinen mit sich selbst verkniipften, zeitlich gekoppelten
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Verarbeitungsprozess darstellt, sondern sich vielmehr auf andere Prozesse auswirkt, die gleichzeitig ablaufen. Das
sweite Experiment ergab Hinweise darauf, dass sich dieser Effekt nicht spezifisch auf die Gesichterverarbeitung
auswirkt, sondern auch andere Verarbeitungsformen beeinflussen kann. Das dritte Experiment fand einen
Hinweis auf ein mogliches Artefakt, das den “remote staring-Effekt” erklaren konnte, was im letzten Experiment
bestitigt wurde. Die Gesamtergebnisse werden im Licht eines interessanten und subtilen psychophysikalischen
Luminanzeffektes diskutiert, der moglicherweise fur eine grofiere Anzahl von Experimenten von Bedeutung seir

konnte, die ereignisbezogene Messungen der elekirokortikalen Verarbeitung verwenden.




