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A 2 pages

Fig. 1 An example of a silent manga, which is a comic strip without words
A: Typical examples of the visual stimuli used under the 1-page and 2-pages conditions. Under the 1-page condition,
every spread was divided in half at the midline, and individual pages were shown at the center of the screen. B: A typical
stimulus used under the Control condition. Multiple raindrops were superimposed on the full 2-page spread or on one
side of the 2-page spread, and spreads from different stories were mixed and randomized, so that the resultant stimuli
lost any contextual effects. This manga is titled “Sky Sky” by Prema-Ja (©Coamix Co., Ltd).
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Fig. 2 Contextual understanding and empathy
A: The degree of understanding of silent manga, as assessed by questionnaire and scored on a scale of 1-10. The histogram shows the
distribution of the scores averaged for each participant. B: The degree of empathy, as reported by individual participants for each page, and
scored on a scale of 1-4. The graph (thick line: the 2-pages condition; thin line: the 1-page condition) shows the ratings averaged for each
participant, plotted against the normalized percentage of the length of each work, i.e., the story progression. Note the increase in empathy
ratings towards the end of the reading (i.e., the climax), which was greater under the 2-pages condition. Error bars are the standard error of the

mean (SEM). *p<0.05.
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A 2 pages — Con

Fig. 3 Activated areas in the bilateral visual cortex and cerebellum

in association with better contextual understanding
A: Significant activations under the 2-pages compared to the Control condition. Right-dominant
higher visual areas, as well as portions of the cerebellum showed enhanced responses (L, left). At the
coordinates of (12, —76, —19), horizontal, coronal, and parasagittal slices are shown. B: Significant
activations under the 2-pages compared to the 1-page condition. Note the localized activation in
the right angular gyrus and the right inferior parietal cortex. C: Same as in B, but for female
participants alone. The right inferior frontal gyrus was additionally activated. D: Significant
activations under the higher empathy condition (Empathy 3 & 4) compared to the Control condition.
Activated regions were localized in the bilateral higher visual areas. The threshold was set at FDR-
corrected p<0.05 for the cluster level.
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Table 1

Brain regions identified by context-dependent contrasts

Brain region BA Side X y z z Voxels
2 pages — Con
Occipital_Mid 18 R 30 —88 2 5.0 1,265
19 R 36 =76 11 4.7 *
Angular 39 R 33 —64 47 4.3 *
Temporal_Mid 37/39 R 51 —64 17 43 *
Occipital_Mid 39 R 39 =73 20 4.2 *
Temporal_Mid 39 R 45 —70 20 4.2 *
Occipital_Inf 19 R 42 —76 —10 4.1 *
Occipital_Sup/Mid 19 R 30 -79 32 4.0 *
Temporal_Mid 37 R 60 —61 8 3.7 *
21 R 45 —40 2 3.6 *
Occipital_Sup 19 R 27 —67 23 33 *
Temporal_Sup 18/19 R 57 —43 17 3.2 *
Cuneus/Precuneus 18 R 24 —64 20 3.1 *
18 R 39 =40 23 2.9 *
Cerebellum_VI M 12 —76 —19 3.9 250
Cerebellum_Crus | L —30 -79 —28 3.9 *
R 24 =79 =25 3.6 *
Occipital_Mid 18 L —24 —82 —1 3.9 247
Fusiform 19/37 L -33 —64 -7 3.5 *
L —33 —64 20 34 *
Temporal_Mid BY L —45 —67 20 3.4 *
Occipital_Mid 18 L —21 —94 —4 3.3 *
18 L —24 —94 8 3.2 *
19 L —36 —85 -4 32 *
19 L —30 =70 8 3.2 *
2 pages — 1 page
Angular/Parietal_Inf  39/7 42 —58 47 3.6 277
Angular 39 33 —64 47 34 *
Supramarginal 40 R 54 —37 41 34 *
Empathy 3&4 — Con
Occipital_Inf 19 R 39 =73 -7 4.8 807
Occipital_Mid 19/39 R 42 —82 20 4.8 *
18/19 R 33 —85 2 4.4 *
Temporal_Mid 37/39 R 48 —64 17 4.3 *
19/37/39 R 36 —73 11 4.2 *
Occipital_Mid 18 R 27 —91 11 4.0 *
Cuneus 17/23 R 18 =55 20 3.7 *
37/39 R 36 —61 17 3.6 *
R 42 —46 20 3.3 *
Occipital_Mid 19/39 L —42 —85 20 4.4 225
Occipital_Inf 18/19 L =27 —82 —4 34 *
Occipital_Sup 18 M —12 —94 20 34 *
Occipital_Mid 18 L —30 —91 14 3.4 *
18 L =21 —94 14 3.2 *
39 L —42 =70 23 3.0 *

Stereotactic coordinates (x, y, z) in the MNI space (mm) are shown for each activation peak of Z values in
descending order (see Fig. 3). The region with an asterisk is included within the same cluster shown one

row above.

(Abbreviations) BA, Brodmann’s area; Con, control; L, left; R, right, M, medial, Sup, superior; Mid,

middle; Inf, inferior.
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Fig. 4 Enhanced activations under the 2-pages condition
A: Number of voxels in the visual areas (Occipital_Sup, Occipital_
Mid, and Occipital_Inf) under either the 1-page or 2-pages
condition. Each hemisphere was regarded as an independent
sample to show error bars (SEM). B: Number of voxels in the
cerebellum (Cerebelum_Crus I-Il and Cerebelum_llI-X). *p<0.05.
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Abstract

Although context can be presumed to exert effects on both language and visual information processing, the relevant brain
regions have not been elucidated. In the present study, we used silent manga to focus on mental states induced by visual stimuli
alone. When participants read manga on a double-page spread with preserved context, significant activation was observed in the
bilateral visual cortex and cerebellum. Moreover, the activated region corresponded to lesions associated with hemispatial
neglect, when this condition was directly compared with a single-page presentation that impaired context. These results indicate
that higher-order visual information processing is enhanced by context.
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