Exp Brain Res (2001) 136:413-416
DOI 10.1007/s002210000619

RESEARCH NOTE

Vermeulen

'se to biased estimates
ismission time in the Poffenberger paradigm

stober 2000 / Published online: 8 December 2000

water video-display
ly over the entire
t hand side than on
vestigates whether
itions for the man-
theric transmission
ligm. In particular,
tht visual-field ad-
rtifact of the lumi-
ens and that this
:stimates of differ-
: right to the left
iddition, we exam-
nd dark adaptation
neither had an ef-
vidence that inter-
ger paradigm does
formation.

sion time -
um - Laterality -

le behavioral tech-
2 needed to transfer
phere to the other.
ey with the left or
ipears to the left or
itudies (Marzi et al.
nses are consistent-
h the right hand to

len

nces,
ient, Belgium

stimuli presented to the right of fixation, and with the
left hand to stimuli presented to the left of fixation (the
uncrossed condition). In the crossed condition, partici-
pants react with the right hand to stimuli on the left or
with the left hand to stimuli on the right. The difference
between crossed and uncrossed responses (CUD) is in-
terpreted as interhemispheric transmission time (IHTT)
(see Marzi et al. 1991 for an overview).

Another method that has been proposed to estimate
IHTT is based on vocal reactions (see Brysbaert 1994 for
a review). In this paradigm, participants have to say a
word as soon as the light is flashed in one or the other vi-
sual hemifield (VHF). The difference between reaction
times (RTs) to stimuli in the left visual field (LVF) and
RTs to stimuli in- the right visual field (RVF) may yield
another estimate of IHTT in right-handers. Contrary to
the unimanual estimates of IHTT, the verbal estimates
have been rather inconsistent. Four studies reported a
reliable RVF advantage, but three studies did not (see
Table 1).

The present study

The present study started from the observation that the
right side of a computer screen is slightly brighter than
the left side (e.g., Ratinckx et al. 1997). This was true for
all CRT screens we tested and probably reflects a charac-
teristic of the phosphor beam. Given that a considerable
number of studies has been run with a computer screen,
this may have considerable implications on the IHTT es-
timates due to the lateralized presentation of stimuli.

To look directly at the effects of the luminance distri-
bution over a CRT screen, we ran two simple reaction-
time tasks (one with manual reactions and one with vo-
cal reactions), in which we turned the CRT screen upside
down for half of the participants. In addition, we exam-
ined the effects of stimulus intensity and dark adaptation
on IHTT estimates. This was done to find out whether
these variables would interact with the luminance distri-
bution of the CRT screen.
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Table 1 Simple reaction time
(SRT) studies of interhemi-

spheric transmission time
(IHTT) based on vocal reac-
tions to lateralized light
flashes. RT Reaction time,
LVF left visual field, RVF right
visual field

Source b i RTwr | IHTT {ins)
Bryshaern (1994) MR 1200 313.2 S0 Juape
Geflen eral, (1971) |14 163 IR0 3807 0.7

Lines and Miloner (1983 24R 2400 i5l.l 3442 6,0
Mlilner and Lines (198230 MR 1800 3273 3190 8.3
Sergent and Meyers (1985) IR 104 2509 2555 —4.6

St Johm et al, (1987 12K 5764 I04.8 2074 Ta*
Tassinari et ul. {1983} {3 GETY 674 267.1 i3

" Only participants showing an overall right VHF advantage were used in this study, This resulted iy

an exclusion of four of the 24 parlicipants
B Cnly participants showing an overall right VHF advantage were used. Twelve of the 24 participants

were excluded

P05

Materials and methods

Participants

Forty-eight undergraduates of Ghent Uiniversily participated for
course credit. All participants (age range: 17-35 years) were male
and right-handed, as confirmed by a Dutch translation of the Old-
field (1971) questionnaire. Participants were unaware of the pur-
pose of the experiment and had normal or corrected-to-normal vi-
sion. The data of two additional participants were excluded from
the analysis due to many anticipatory reactions.

Procedure

Stimuli were presented on a Pentivm PC connected to s 15" Yak-
umo color monitor. Measurement of 1he luminance of the screen
with a photometer (Minolta LS-1101 was done under the same cir-
cumstances as in the experimental situation (i.e., the pholometer
was pointed to the area of stimulus presentation in a completely
dark room at a distance of 60 cm between screen and photometer),
This revealed that the right side (mean =37.9 cdim?) of the screen
was slightly brighter than the left side {mean =36.% cdfm?), as has
been the case for all CRT screens we've tested. The difference
persisted when the screen was turned upside-down (37.9 cd/m? for
the left side and 36.8 cd/m? for the right side). Unimanual re.
sponses were measured with an cxicrnal bution box, vocal re-
sponses were measured with a veice-key, Stimulus presentation
and response timing were measured Lo the nearcst millisecond,

The stimuli were light flashes presented 75 mim 1o the left o
the right of a fixation mark consisting of two short vertical lines of
3 pixels separated by a gap of 9 pixels. The participants were
asked to fixate the gap. They sat at a distance of about 60 e from
the screen (there were no head restraints), Stimulus intensity was
manipulated by varying the number of pixels of the light flash: the
faintest stimulus consisted of a sinzle pixel, followed respectively
by rectangular light flashes of 2x2, 44, and Bx8 pixels, To ensure
that participants would remain dark adapied, cach stimulus inien-
sity was randomly presented at thrze possible areas en the screen:
one at the level of the fixation gap, and one | cm above or | cm
below the level of the fixation location. The experiment was run in
complete darkness.

A trial started with a foreperiod ol 1000 ms in which no siimu-
lus was visible, followed by the presentation of the fixation mark.
After a second random foreperiod af 4501, 50, 530, or 60K ms, the
light flash was presented for 28 ms randomly to the left or 10 the
right of the fixation location. In the manual condition, the partici-
pant’s task was to press the response button as fast as possible,
The response button was placed on the midline, and the participani
had to react unimanually with the index linger. The hand with
which the participant reacted was counterbalanced in an ABEA
form; the hand with which he started was slso counterbatanced, In
the verbal condition, the participants had to say “ja” (ihe Duich
word for “yes”) as soon as they saw the light flush.

Iy the first part of the expeniment. eight experimental blocks of
96 trals were run, in which half of the paricipants responded
mianually while the other halt made a vocal response. Aler alyou
A5 min, when participants were completely dark adapted, the sec-
ond part stwted, In thas session, four expernimental biocks of 96 tri-
als were man, in which response modality was reversed, e, the
first half of the participants made a vocal response and the second
hall a unimanual response, At the end of cach block of 96 (rials,
the participants received feedback about their BTs: In the begin-
ning of each part of the experiment, the participanis received 24
practice trials to explain the nature of the task, For half of the par-
ticipants, the screen was tumed upside-down.

Results

Only average RTs in the range of 100-1000 ms were an-
alyzed, For the manual responses, the percentage of out-
liers, averaged across participants, amounied 1o 4,7%:
3.7% due to anticipatory RETs, 1% due 1o too slow RTs or
omission errors. For the vocal responses, the percentage
of outliers amounted o 2.9%: 2.5% due to anticipatory
ETs, 0,49 due to oo slow RTs or omission errors,

Analysis |

This analysis was done 10 determine whether screen ori-
entation would influence the IHTT (e.g.. the CUD scores
in the manual condition and the LVF-RVF difference in
the vocal condition). All data of the 48 participants were
used for this analysis (the averaged means of half of the
participants were based on eight experimental blocks,
four experimental blocks were used for the other half ol
the participants).

Munual task

A 2xdxax2 ANOVA was run with the within-subjects
Factors hand, VHFE and stimulus intensity (four levels)
and the between-subjects factor sereen orientation (nor-
mal vs, upside-dawn).

Only the main effect of stimulus intensity was signifi-
cant [F3,138)=178.6, P<0.0001]; reaction limes were
aster with increasing stimolus intensities (253.1 ms;
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Fig. 1 CUD scores (the difference between crossed and uncrossed
responses) for each experimental block in the manual-response
condition. The first eight blocks (session 1) are based on one half
of the participants, the last four on the other half (session 2)

242.3 ms; 235.0 ms; 229.0 ms). VHF was marginally
significant [F(1,46)=3.5, P<0.07] with faster RTs to the
LVF (239.0 ms) than to the RVF (241.0 ms).

The interaction between hand and VHF was signifi-
cant [F(1,46)=9.7, P<0.005] reflecting the IHTT. The
CUD equaled to 0.7 ms for the right hand (239.0 ms vs.
238.3 ms) and to 3.8 ms for the left hand (239.2 ms vs.
243.0 ms) (the stability of the CUD scores over experi-
mental blocks is shown in Fig. 1).

The two-way interaction between screen orientation
and VHF was also significant [F(1,46)=4.9, P<0.05].
The upright orientation revealed a small RVF advantage
(233.6 ms vs. 233.3 ms), whereas a LVF advantage
(244.1 ms vs. 248.0 ms) emerged with an upside-down
screen. No other main or interaction effects were signifi-
cant (F<2.7).

Vocal task

A 2x4x2 ANOVA was performed with the following
within-subjects factors: VHF and stimulus intensity (four
levels). The between-subjects factor screen orientation
was also included.

Stimulus intensity was significant [F(3,138)=116.0,
P<0.0001]: participants responded faster with increasing
stimulus intensity (308.9 ms; 298.8 ms; 294.1 ms;
288.0 ms). The main effect of screen orientation
[F(1,46)=8.3, P<0.007] was also significant, indicating
faster reactions (285.0 ms) in the upright condition than
in the upside-down condition (310.0 ms). This might be
due to the unusual position of the screen in the upside-
down condition. VHF was not significant (F<0.02)
(LVF=297.3 ms; RVF=297.5 ms; for the stability of the
LVF-RVF scores over experimental blocks, see Fig. 2),
but interacted with screen orientation [F(1,46)=3.9,
P<0.055]. There was a RVF advantage (285.9 ms vs.
283.8 ms) in the upright condition and a LVF advantage
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Fig. 2 The difference in reaction limes between responses to stim-
uli in the left visual Tield ond rght viswal feld (LVF-RVE scores)
for each experimental block in the vocal-response condition. The
first eight blocks (session ) are based on one hall of the partici-
pants, the last four on the other half (session 23

in the upside-down condition (308.8 ms vs. 311.1 ms).
No other main or interaction effects reached significance
(F<1).

Analysis II

We also investigated the influence of dark adaptation on
THTT. In a first analysis, we compared the first four ex-
perimental blocks of the experiment, in which partici-
pants were not yet dark adapted, with the four last exper-
imental blocks, in which participants were completely
dark adapted. In a second analysis, we compared the first
four blocks with the last four blocks of the first experi-
mental session. Both analyses yielded the same results.
Dark adaptation did not modulate IHTT (see Figs. 1 and
2), nor did it interact with any other variable of the de-
sign.

Discussion

Two research questions were addressed here. First, we
examined the effect of the luminance asymmetry of CRT
screens on both manual and verbal estimates of IHTT.
Second, we examined the relative contribution of stimu-
lus intensity and dark adaptation to IHTT estimates.

For the manual responses, there was a significant in-
teraction between hand and VHF. This interaction re-
flects the interhemispheric transfer and is similar to the
hand x VHF interaction obtained in the meta-analysis of
Marzi et al. (1991). Interestingly, the upright screen ori-
entation gave rise to a small RVF advantage, whereas an
upside-down screen resulted in a reliable LVF advan-
tage. This means that the LVF advantage usually found
in IHTT studies (Marzi et al. 1991) will be obscured
when a CRT screen is used without an appropriate con-
trol for the asymmetry in luminance distribution (see,
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e.g., Brysbaert 1994; Jeeves and Moes 1996). The under-
estimation of RTs to stimuli in RVF also inflates the
CUD for the right hand (estimated by means of the
LVF-RVF difference) and underestimates the CUD for
the left hand (estimated by means of the RVF-LVF dif-
ference).

The luminance asymmetry of CRT screens also has
implications for vocal estimates of IHTT. Previous re-
search had suggested that a significant LVF-RVF differ-
ence can be obtained if enough participants are tested
and enough observations are made per participant (see
Table 1). However, it turns out that all studies that met
this requirement also worked with CRT screens. The
present study strongly suggests that this confound is the
true origin of the LVF-RVF difference: with an upright
screen position, we obtained the “expected” difference of
2.1 ms, but with the screen upside-down, the effect
turned into a difference of —2.3 ms. As in the present
study, all other studies that did not make use of CRT
screens (Geffen et al. 1971; Sergent and Meyers 1985;
Tassinari et al. 1983) failed to obtain a significant RVF
advantage. '

Finally, dark adaptation did not modulate IHTTs. IHTT
did not change as a function of stimulus intensity either.
This is in line with previous evidence (e.g. Brysbaert
1994) that interhemispheric transfer in the Poffenberger
paradigm does not consist of visual information.

In conclusion, our study shows that only manual re-
sponses yield valid estimates of IHTT, as indicated by a
reliable VHF by hand interaction. In contrast, the signifi-
cant RVF advantage for vocal responses was not repli-
cated when the luminance of the stimuli in LVF and RVF
was controlled for. This indicates that simple verbal RTs
are unsuitable for measuring IHTT. Neither dark adapta-
tion nor stimulus intensity affected IHTT, supporting
previous evidence that interhemispheric transfer depends
on visually insensitive pathways.
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