SCIENTIFIC CORRESPONDENCE

Reading and screen flicker

SIR — We were motivated by the Scientif-
ic Correspondence' by Kennedy and
Murray, who suggested an adverse effect
of higher CRIT-display refresh rates on
saccadic extent and performance during
reading, to investigate the problem
further, Kennedy and Murray's experi-
ment deviated extensively from normal
reading, as only three separate words

were involved in a two-alternative
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facilitate correction for learning effects
during the scarch experiments. In the
other task, reading velocity is registered
while subjects read simple Dutch texts
containing 9 lines each. Two conditions
are considered: applying a 100-Hz digital
scan (Philips 28PT910A)} and a 50-Hz
(Philips 28PV7805) television set. Both
sets are calibrated’ to a comfortable lumi-
nance contrast ratio of 4,0, applying an
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a, Visual performance versus image refresh rate. Reading and search velocity expressed in
number of scanned characters per second. Height of error bars (reading) and star symbols
(searching) indicates twice the standard error. The large difference between the two measures
is explained by the difference in redundancy and work load that exists between the tasks. The
search velgcity results are the average of 20 subjects performing 18 counts per condition
(stars); the reading results are the average of 4 subjects who read 25 texts per condition (open
circles). b, Length of progressive saccades expressed in number of spanned characters versus
image refresh rate. The difference between the results of the tasks is as explained above. The
results are the average of 4 subjects counting 12 pseudo-texts (stars) and reading 25 texts

(open circles) per condition.

forced-choice task. It is known that each
word has an optimal fixation position?
from which only small deviations have a
disproportionate effect on the recognition
process’, Therefore, the conclusion of an
adverse effect on reading performance
would be justified if saccade length is real-
ly affected during the reading of a display
with a higher refresh rate. Our aim was to
investigate whether the length of progres-
sive saccades and visual performance are
influenced by image refresh rate.

We used two types of tasks in three
experiments involving letter-search and
normal reading. Search velocity registered
in a letter-search task is known to be a
sensitive performance measure that dis-
criminates well between display condi-
tions with respect to legibility factors*®. In
this task, subjects scan pseudo-texts and
search for target character ‘A. They are
asked to press a button each time the tar-
get is spotted as a check on their accuracy.
In the present case, pseudo-texts consisted
of 9 lines with 30 character positions filled
with random strings separated by spaces
and containing 10 —15 targets in total. A
set of printed references is included to
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extreme character luminance of 100
cd m~? and a background luminance of
25 ¢d m ™2 The character size is chosen to
be comparable to television subtitles; for
the letter X7, this is 13.2 x 29.5 (width x
height) min of arc at 240 cm viewing dis-
tance.

In the first experiment, search velocity
is registered on 20 subjects performing a
letter-search task for both conditions. This
is repeated on four subjects in the second
experiment simultaneously with eye-
movement recording. Subjects’ eye move-
ments and reading velocity are registered
during the reading task in the last experi-
ment. After each session subjects are
asked to point out the most comfortable
display condition. The searching and
reading velocities characterizing visual
performance are shown in part a of the
figure. Although a positive cffect of
higher refresh rates is suggested by the
reading results, the effects on both mea-
sures are found to be statistically insignifi-
cant (reading: F(1,5) = 0.58, P = 0.48;
searching: F(1,18) = 0.32, P = 0.58). In
part b of the figure, the average extent of
progressive saccades is plotted against
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refresh rate. In neither case is the effect of
refresh rate on saccade length statistically
significant (reading: F(1,5) = 0.29, P =
0.61; searching: F(1,3) = 0.38, P = 0.50).
In all cases subjects indicated the 100-Hz
set to be the most comfortable display
because of its ‘flicker-free” image.

We conclude that visual disturbances
that hamper the reading process, if pre-
sent, are not different for the two refresh
rates used. Further, regarding the subjec-
tive quality preferences, it is clear that the
100-Hz display is superior to the 50-Hz
display.
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Second subunit of
Epo receptor?

SIR — Ligand-induced homo- or hetero-
oligomerization of cytokine receptors
triggers intracetular signal transduction
pathways’. Homodimerization of the
erythropoietin (Epo) receptor cytoplasmic
domain has been shown to be sufficient
for growth and differentiation signals®”.
However, Chiba et al.*’ have published
provocative data from which they con-
cluded otherwise, In particular, their stud-
ies used chimaeric receptors containing
the extracellular domain of the Epo
receptor and the cytoplasmic domain of
the interieukin (IL-2) receptor fi-chain
(E2) or the IL-3 receptor ff-chain (E3).
Because these receptors induced an Epo
pattern of tryosine phosphorylation* and
erythroid differentiation®, Chiba et al.
concluded that the Epo receptor extra-
cellular domain interacted with other
membrane components for signal trans-
duction.

In my view, Chiba et al. did not address
the phosphorvlation of the chimaeric
receptors or the possible expression of the
endogenous Epo receptor in the cells. To
explore these points, I used Ba/F3 cells
expressing  wild-type Epo  receptor
(BF-ER), the E2 chimaeric receptor
(BF-E2) or a chimaeric receptor (kit/ER)
with the extracellular domain of the onco-
gene c-kif and the cytoplasmic domain of
the Epo receptor (BF-K/E).
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