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BACKGROUND

Binocular rivalry is a visual phenomenon in which conflicting images are presented to corresponding locations of the two
eyes, resulting in perceptual alternation or rivalry between the two images (see Figure 1). The rate of switching between the
images, or binocular rivalry rate (BRR), has been found to be slow in bipolar disorder (BD) but not in other psychiatric disor-
ders such as schizophrenia (SZ) and major depressive disorder (MDD) (Miller et al., 2003; Nagamine et al., 2009; Pettigrew
& Miller, 1998). Most recently, slow BRR was demonstrated in a sample of nearly 100 BD subjects, in which the trait was also
found to not be affected by medication, depressive state or level of cognitive functioning (Vierck et al., 2013). Furthermore, a
recent large twin study showed that additive genetic factors account for around 50% of individual variation in BRR (Miller et
al., 2010, see Figure 2). Together these findings suggest slow BRR may have clinical diagnostic and endophenotype utility
in BD (Ngo et al., 2011). However, there remains insufficient data on the extent to which BRR remains stable over time in
clinical subjects, or is influenced by current clinical state, specific symptomatology and medication (though a slowing effect
of benzodiazepines on BRR was recently reported; van Loon et al., 2013). The aim of this study was to therefore examine
the specificity of slow BRR to BD and investigate BRR longitudinally in BD, SZ and healthy controls. Preliminary data on BD
and SZ subjects are presented.

FIGURE 1: Binocular rivalry paradigm
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FIGURE 2:Twin study of BRR

A 077 B BR rate (A) Monozygotic (MZ) vs dizygotic (DZ) twin correlations for BRR
0.6 ] were significant but not for other BR measures.
0.5 1 MZ DZ . . T . . .
S o04- (B) Geneticmodellinganalysesindicatedasubstantialgeneticcontri-
2 03 2 A; Sgﬂgg’e bution to individual variation in BRR.
5 021 8 3 A=52% (C) Wide individual variation and very high within-session reliabi-
5 0-; ] £ E (0.39, 0.62) (0%;33‘323) E: e lity of BRR.
S o014 2 : - (D) High between-session (retest) reliability of BRR.
z -0.1 = £ _ .
(= o o U: unreliability
-0.2 | o g
03{ ® o
-0.4 -
C 1.4 1 o D 12-
1.2 1 o 1.0 - © .
— = \
I 10- ° 5 . o
o = @S, ©
© 0.8 i o° © % o
% :IEI 0.6 - G%j:%g%o
o 0.6 - E’ 's) O%D(%f‘t?@ On
S T 0.4- S5
o 04 N o PR =
(a0 m OU % - On o
0.2 - r=0.93 0.2 - o r=0.70
D ] ] ] L] L] ] 1 U Ll L] L] T ] 1
0O 02 04 06 08 10 1.2 1.4 0O 02 04 06 08 10 1.2

Block 2 BR rate (Hz)

Law PCF, Paton BK, Thomson RH, Liu GB, Miller SM, Ngo TT (in press). Dichoptic viewing methods for binocular rivalry research: Prospects
for large-scale clinical and genetic studies. Twin Res Hum Genet.

Lichtenstein P, Yip BH, Bjork C, Pawitan Y, Cannon T, Sullivan P, Hultman C (2009). Common genetic determinants of schizophrenia and bipolar
disorder in Swedish families: A population-based study. Lancet, 373, 234-239.

Consortium*, C.-D. G. 0. t. P. G. (2013). Identification of risk loci with shared effects on five major psychiatric disorders: a genome-wide analysis.
Lancet, 381, 1371-1379.

Miller SM, Gynther BD, Heslop KR, Liu GB, Mitchell PB, Ngo TT, ... Geffen LB (2003). Slow binocular rivalry in bipolar disorder. Psychol Med,
33, 683-692.

Miller SM, Hansell NK, Ngo TT, Liu GB, Pettigrew JD, Martin NG, Wright MJ (2010). Genetic contribution to individual variation in binocular ri-
valry rate. Proc Natl Acad Sci U S A, 107(6), 2664-2668. doi: 10.1073/pnas.0912149107

Ngo TT, Mitchell PB, Martin NG, Miller SM (2011). Psychiatric and genetic studies of binocular rivalry: An endophenotype for bipolar disorder?
Acta Neuropsychiatr, 23, 37-42.

Pettigrew JD, Miller SM (1998). A ‘sticky’ interhemispheric switch in bipolar disorder? Proc Roy Soc Lond B Biol Sci, 265, 2141-2148.

van Loon AM, Knapen T, Scholte HS, St John-Saaltink E, Donner TH, Lamme VA (2013). GABA Shapes the Dynamics of Bistable Perception.
Curr Biol, 23(9), 823-827. doi: 10.1016/j.cub.2013.03.067

Vierck E, Porter RJ, Luty SE, Moor S, Crowe MT, Carter JD, ... Joyce PR (2013). Further evidence for slow binocular rivalry rate as a trait mar-
ker for bipolar disorder. Aust N Z J Psychiatry, 47(4), 371-379. doi: 10.1177/000486741247410

BR rate (Hz) at Test

SQueensland Institute of Medical Research and Joint Genetics Program, University of Queensland, Brisbane, Australia
*Perceptual and Clinical Neuroscience Group, Monash Alfred Psychiatry Research Centre, Monash University, Melbourne, Australia

Participants:

Thirty-eight patients from mental health services at the University Medical Centre of Goettingen participated in this study.
Twenty-one of these individuals were diagnosed according to DSM-IV criteria with BD | or BD Il and seventeen with SZ. Cur-
rent symptomatology and medication were assessed on the day of testing (for medication details see Figure 3). At the time
of testing, ten of the BD patients were euthymic (fully remitted for at least 2 months), 4 depressed, 3 manic, 1 hypomanic, 1
had a mixed state and 1 was rapid-cycling. All subjects were part of an ongoing large-scale longitudinal study in Goettingen
(KFO 241, http://lwww.kfo241.de). Exclusion criteria were: (i) a history of brain injury or other relevant medical conditions;
(ii) strabismus and/or amblyopia; and (iii) visual acuity (corrected or uncorrected) worse than 6/9 in either eye.

FIGURE 3: Medication at time of testing for BD and SZ subjects
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Procedure:

Written, informed consent was obtained from all subjects according to a protocol approved by the Ethics Committee of the
University Medical Centre Goettingen. All procedures were in accordance with the Helsinki declaration of 1975. Subjects
were asked to abstain from ingesting tea, coffee, coca cola and alcohol for 4 hours prior to testing. The binocular rivalry stimu-
li were presented on a specialised monitor (Figure 4A) and viewed with passive polarised glasses. Subjects were instructed
to report their perceptions by pressing designated keys on a keyboard: one for vertical, one for horizontal and the space bar
for mixed percepts or incorrect responses (see Figure 4B for recording protocol).
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(A) Dual-screen passive polarised filter monitor (True3Di™) used to present binocular rivalry stimuli. (B) The binocular rivalry task takes about
20 min to complete. There are two blocks of testing, each consisting of 7 min of rivalry viewing with interspersed rest breaks. Only the second
block is used for analysis because BRR requires the first block of testing to stabilise. The stimuli were drifting vertical and horizontal square-wa-
ve gratings (with a high spatial frequency). Binocular rivalry measures were rate (Hz) and predominance (ratio of time spent perceiving one
image relative to the other).
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As depicted in Figure 5, preliminary BRR data collected from BD and SZ subjects suggest no significant difference between
the two groups (t (35) = 1.061, p = 0.296).

For comparison, Figure 6 presents the BRR data in psychiatric disorders from previous studies (Miller et al., 2003; Pettigrew
& Miller, 1998), in which BD subjects were found to show significantly slower BRR compared to other subject groups.
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Taste 1. Subject group summary characteristics

Statistical tests
X (1)=4.821,p = .28
t (37)=.177, p = .860

BD SZ
Male: Female Ratio 5:16 10:7
Mean age (SD) 43.52 (13.87) 42.72 (14.36)

PANSS positive 15.55 24.38 U=95.0,p=.014
PANSS negative 18.95 20.18 U=167.0, p=.750
PANSS general 18.36 20.91 U=154.5, p = .486
YMRS 18.79 20.38 U=146.5 p=.727
IDS-C 17.67 21.76 U =140, p =.268

We did not find a significant difference in BRR between BD and SZ, in contrast to previous findings (Miller et al., 2003). How-
ever, as the results presented are only preliminary and based on small sample sizes, the current findings need to be inter-
preted with caution.

The preliminary results of this study suggest slow BRR may not be unique to BD and that the trait may also be apparent in
subjects with SZ. If so, the similarity in BRR found between SZ and BD in the current study may be due to the high genetic
overlap between these psychiatric disorders (Consortium*, 2013) (Lichtenstein et al., 2009). Evidence that BRR is slower in
BD compared to controls continues to emerge (Vierck et al., 2013). However, given the discrepancy between the results of
Miller et al. (2003) and those of the present study regarding BRR in BD and SZ, investigation of the slow BRR trait and its
specificity to BD will require large-scale clinical and genetic studies (Law et al., in press; Ngo et al., 2011). Toward this end,
larger samples of BD and SZ subjects are currently being tested along with healthy controls. In addition, longitudinal data
collection involving retesting subjects on BRR over the course of their iliness is also in progress. This work will enable exa-
mination of whether BRR remains stable over time in clinical subjects, and further assessment of the trait’s clinical diagnostic
and endophenotype utility in BD.



