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Abstract

Recent studies have shown that changes in visual processing in perihand space are limited to the area around the right
hand, at least in right-handers. One explanation for these findings is that perception is altered at locations where action is
more likely to occur. To test this notion, we asked both right- and left-handers to perform an unspeeded visual
discrimination task under four hand-position configurations: Left hand, right hand, both hands, or no hands near the
display. Compared to the no-hands (control) condition, visual sensitivity (d’) was higher in the dominant-hand condition for
right-handers and higher in the dominant- as well as the non-dominant hand condition for left-handers. When both hands
were near the display, sensitivity was similar to that in the dominant-hand condition for right-handers and to that in the
non-dominant hand condition for left-handers. This shows that performance differed between the two handedness groups
when their non-dominant hand was near the display (both alone and accompanied by their dominant hand). Thus, the
pattern for left-handers did not correspond to a mirror image of the pattern for right-handers. In line with studies on
bimanual action control, visual processing in perihand space seems to be determined by the different ways in which left-
and right-handers use their hands.
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Introduction

There is a growing body of evidence showing that visual

processing is altered in perihand space. For example, Reed, Grubb

and Steele [1] asked participants to perform a covert visual

orienting task [2] while holding one of their hands on one side of

the visual display. They observed that target detection was faster

for a target appearing on the same side as the hand than for a

target appearing on the opposite side. To account for this effect,

they proposed that the space near the hand benefits from a form of

attentional prioritization that is supported by multimodal repre-

sentations. Indeed, several observations point to a multisensory

coding of objects in peripersonal space, corresponding to the space

immediately surrounding the body (e.g., [3]). In particular,

neurophysiological studies have revealed that there are bimodal

visuo-tactile neurons in various brain areas that respond exclu-

sively to tactile stimulation of a particular body part (e.g., the face

or hand) or to visual stimulation near that body part (for a review,

see [4]). Thus, visual objects appearing near the hand benefit from

bimodal representations that may influence the allocation of visual

attention [1].

Since the study by Reed et al. [1], altered visual processing in

perihand space has been documented for a variety of attention

tasks, including visual search, inhibition of return and the

attentional blink [5]. Effects of hand proximity have also been

revealed in tasks involving figure-ground assignment [6], change

detection [7] or even semantic processing [8]. Critically, a number

of control experiments have been performed to ensure that such

effects are related to the presence of the hand and not due to an

uncomfortable or unusual body position [8], or to the presence of

an additional object (i.e., the arm and the hand) in the visual field.

For example, it has been repeatedly shown that when the arm

and/or hand is replaced with a visual anchor, performance does

not differ from situations in which neither hand is near the display

[1,6,9].

Some recent studies have suggested that the effect of hand

proximity is actually limited to the space around the right hand, at

least in right-handers. For example, larger spatial cueing effects

[10] and better change detection performance [7] have been

found when the right, but not the left, hand was positioned near

the display. Moreover, this right-hand effect is not restricted to a

particular hemispace, as it was still present when participants

positioned their right hand within their left hemifield [10]. One

explanation of these findings is based on how people interact with

their environment [7,11]. Specifically, right-handers use their right

hand more frequently and for more precise actions than their left

one [12], making the space around their dominant hand a more

functional one. Thus, according to this explanation visual

processing is enhanced at locations where action is more likely

to occur [13]. Consistent with this notion, Reed et al. ([11],

Experiment 1) observed that targets appearing near the palm of

the hand (i.e., where one could potentially grasp an object) were

detected faster than targets appearing near the back of the hand.

They obtained a similar difference for targets presented near the

palm of the hand versus near the forearm.

The main goal of the present study was to further test this

‘‘functional’’ hypothesis [7,11] by exploring the effect of handed-

ness on visual sensitivity in perihand space. Given the differences
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in how left- and right-handers interact with the environment, they

should present different patterns of performance for stimuli

presented near their left and right hands. However, the effects of

hand proximity for left-handers should not necessarily be reversed

relative to those for right-handers, as they differ in how they use

their dominant and non-dominant hands [10]. For example, in

precision grasping, left-handers are much more likely to use their

non-dominant hand than right-handers [12]. This difference was

also observed when looking at the lead hand in bimanual

coordination tasks. In these studies, the dominant hand was the

lead hand for right-handers more often than for left-handers,

whether in a bimanual circle drawing task [14] or a bimanual

reaction time task to centralized visual stimuli [15].

Another question of interest concerns the level of cognitive

processing which is affected by hand proximity. Although certain

effects may certainly be considered perceptual in nature, such as

changes in figure-ground assignment [6], the level of processing at

which they arise has yet to be fully established. For example, hand

proximity may have affected perception per se or post-perceptual

processes, such as decision making, which can also lead to

differences in response patterns and reaction times [16,17,18]. To

establish whether perceptual processing is actually altered in

perihand space, it’s important to observe changes in accuracy

measures within an experiment that was designed to reveal such

effects. These type of experiments generally involve difficult

perceptual tasks, by briefly presenting and/or masking the stimuli,

and no speed stress which could potentially contaminate accuracy

measures [16,17,18].

To our knowledge, only two studies have reported hand

proximity effects on accuracy measures. Tseng and Bridgeman [7]

observed increased change detection performance in perihand

space. However, as mentioned by the authors, change detection is

a complex task that relies on visual short-term memory and

multiple stages of information processing. It is thus impossible to

determine at which level of processing hand proximity had an

impact. Dufour and Touzalin [9] also reported effects of hand

proximity on response accuracy in speeded visual detection and

spatial discrimination tasks. Their results revealed greater detec-

tion/discrimination accuracy for stimuli that were near compared

to far from the hand, while no difference in reaction times was

observed. Although the latter finding may indeed reflect a form of

visual enhancement in perihand space, the presence of speed stress

may have contaminated the accuracy measures and it’s unclear

why such perceptual effects didn’t show up in the reaction times as

well [16,17]. In light of these potential limitations, the second goal

of the current study was to determine whether hand proximity

affects early stages of perceptual processing.

To address this and our main question, we asked left- and right-

handers to perform a visual discrimination task under four

different hand position configurations: Left hand, right hand,

both hands and no hands near the display. We included all four of

these positions as previous studies have generally compared a no-

hands (control) condition to only a single-hand or both-hands

condition (but see [7]). The visual stimuli were presented for a

brief individually tracked duration and were always followed by a

visual mask. Participants had to discriminate between a target and

a distractor by providing an unspeeded ‘‘yes’’/‘‘no’’ response that

allowed us to obtain an unbiased measure of visual sensitivity (d’).

Lastly, to avoid potential effects of stimulus-response compatibility

(e.g., [19]), we asked participants to provide a non-lateralized oral

response. The latter manipulation is of particular importance as

hand proximity effects have been found to depend on which

effector is used to respond. For example, in their studies on

exogenous shifts of attention in perihand space, Llyod et al. [10]

obtained different patterns of performance depending on whether

people responded with their right (Experiment 1) or left

(Experiment 2) foot.

To summarize, if hand proximity enhances early perceptual

processing, then visual sensitivity should be higher in perihand

space. Moreover, this effect should be modulated by handedness if

it’s related to how people use their dominant and non-dominant

hands to interact with the environment.

Methods

Ethics Statement
The study was conducted according to the code of ethics of the

World Medical Association (Declaration of Helsinki) and was

approved by the ethics committee of the Leibniz Research Centre

of Working Environment and Human Factors. All data were

analyzed anonymously and all participants gave written informed

consent prior to participation.

Participants
Fifty-four individuals (mean age = 24.4 years; age range = 20–34

years) took part in the experiment in exchange of course credit or

monetary compensation. Six participants were excluded due to

floor and/or ceiling effects (see Procedure for details). As assessed

with the Edinburgh Handedness Inventory [20], there were 16

left-handers (mean score = –81.88) and 32 right-handers (mean

score = 86.63) that remained. All participants had normal or

corrected-to-normal vision and were naı̈ve as to the purpose of the

study.

Stimuli and Apparatus
Stimuli were presented on a 19-in. monitor (refresh rate:

100 Hz) and viewing distance was held constant at approximately

50 cm by using a chinrest. All stimuli were drawn in grey on a

dark background. As illustrated in Figure 1, the fixation display

consisted of three empty squares: A middle square (0.56u60.56u of

visual angle) centered in the display and two lateral squares

(1.68u61.68u) located 16.5u (center-to-center) to either side. The

lateral squares were larger than the middle one to take cortical

magnification into account (e.g., [21]). The next display contained

a target (‘‘6’’ sign) or a distractor (‘‘+’’ sign) stimulus of matching

size within one of the three squares. A random-dot mask (25%

density) filled the corresponding square in the final display. Only

that location was masked in order to avoid any uncertainty

regarding stimulus location.

As shown in Figure 2, participants performed the task under

four different hand-position configurations: With both hands near

the sides of the display (both hands), with only their left hand near

the left side of the display (left hand), with only their right hand

near the right side of the display (right hand), and with neither of

their hands near the display (no hands). For hand positions near

the display, participants were asked to place their hand close the

border of the screen with their middle finger touching it and their

palm directed towards the center of the display. In these

conditions, the approximate distance between their hand and

the different stimulus positions corresponded to 3 cm (4.01u) for a

same-side stimulus, 17.5 cm (19.85u) for a middle stimulus, and

32 cm (35.46u) for an opposite-side stimulus. To avoid fatigue, two

wooden blocks with adjustable heights were used to support the

participants’ arms. For hand positions far from the display,

participants were instructed to place their hand on the outer side

of the corresponding wooden block (see Figure 2).

Effects of Handedness on Visual Sensitivity
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Design
There was one experimental block for each combination of

stimulus condition (central: middle position only; lateral: left and

right positions) and hand position condition (both hands, left hand,

right hand, no hands). Half of the participants performed the first

four blocks with central stimuli and then the next four with lateral

stimuli; this order was reversed for the other half of participants.

The order of hand positions was counterbalanced across

participants using a Latin square design and this sequence was

repeated for each stimulus condition. In each block, a random half

of the trials contained the target and the other half the distractor.

When applicable, left and right stimulus positions were used

equally often within a block, and targets and distractors were

evenly distributed across them. There were 30 trials per block with

central stimuli and, because of the doubling of stimulus positions,

60 trials per block with lateral stimuli. This led to a total of 360

experimental trials.

Figure 1. Schematic of the trial events for middle and lateral (left, right) stimulus positions.
doi:10.1371/journal.pone.0043150.g001

Figure 2. Illustration of the four hand positions (both hands, left hand, right hand, no hands). The person in the photographs has given
written informed consent (as outlined in the PLoS consent form) to publication of her image.
doi:10.1371/journal.pone.0043150.g002
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Procedure
Participants were comfortably seated by adjusting the height of

a chair, the chinrest and the wooden blocks for supporting their

arms. They were then familiarized with the visual discrimination

task by using easily perceived stimulus durations. In experimental

blocks, each trial began with the presentation of the fixation

display and participants were instructed to focus on the middle

square throughout the duration of the trial. After 1000 ms, the

stimulus appeared in one of the three squares for an individually

set duration (see below) and was then masked until a response was

recorded. Participants were asked to report whether the target

stimulus had been presented by saying ‘‘yes’’ or ‘‘no’’ and their

response was recorded by the experimenter with the help of a

computer mouse. Oral responses were used to avoid any effects of

spatial stimulus-response compatibility that could arise from

responding with one or both of their hands/feet [10]. The screen

then went blank and the next trial started 1500 ms later.

Participants were provided with a break every 30 trials and the

percentage of correct responses was displayed as feedback at the

end of each block.

Since the focus of this study was on perceptual performance, no

speed stress was placed on responding [16,17]. Moreover, stimulus

durations were adjusted for each participant by employing an

adaptive staircase (tracking) procedure to assure that their

discrimination performance lay within a sensitive range. Because

of differences between foveal and peripheral vision (e.g., [22]) and

the blocked nature of the design, tracking was performed in

separate blocks for central stimuli (40 trials) and lateral stimuli (80

trials; 40 per stimulus position). These blocks were run in the no-

hands condition and prior to beginning the corresponding series of

experimental blocks. Stimulus duration started at 150 ms for

central stimuli and 200 ms for lateral stimuli. A three-down, one-

up algorithm, targeting 79.4% correct, was used [23]. That is,

stimulus duration decreased by one step after three successive

correct responses and increased by one step after one incorrect

response. To speed up the initial part of tracking, step size was at

first set to 30 ms and then reduced to 10 ms once the participants

had made two incorrect responses. Threshold estimates were

obtained by taking the median of the last five stimulus durations

used in the tracking. The corresponding mean stimulus durations

(across participants) were 37 ms for central stimuli and 143 ms for

lateral stimuli.

Despite the use of the adaptive procedure, some participants

exhibited floor or ceiling effects in the experimental blocks. Six

participants were discarded because they had accuracy rates below

55% or above 95% in at least four of the twelve conditions defined

by the three stimulus position and the four hand position

conditions. For the remaining participants, mean overall accuracy

was 82.4%, which was within the expected range.

Results

In order to assess visual performance in an unbiased way,

perceptual sensitivity (d’) and response bias (criterion [c]) were

computed for each participant and condition using the following

formulas [24]: d’ = z(hit) – z(false alarm) and c = –0.5[z(hit) + z(false

alarm)]. These measures were submitted to separate three-way

mixed analyses of variance (ANOVAs) with handedness (left, right)

as a between-participants factor and stimulus position (left, middle,

right) and hand position (both hands, left hand, right hand, no

hands) as within-participant factors. When necessary, violations of

the sphericity assumption were corrected for using the Green-

house-Geisser e.

Table 1 presents mean sensitivity as a function of handedness,

stimulus position and hand position. The ANOVA on the

sensitivity values did not yield a main effect of handedness,

p..53, or stimulus position, p..26. Both of these results were to be

expected as the adaptive procedure should have equated task

difficulty across participants and stimulus positions. More inter-

estingly, there was a significant main effect of hand position, F(3,

138) = 3.64, p,.05, g2 = .07, and this effect was modulated by

handedness, as revealed by a significant interaction between these

two factors, F(3, 138) = 2.75, p,.05, g2 = .05. As can be seen in

Figure 3, which presents mean sensitivity only as a function of

handedness and hand position, this interaction reflects that

different hand positions led to an enhancement of visual sensitivity

in perihand space for left- and right-handers.

To further characterize this interaction, planned follow-up tests

(one-tailed simple contrasts) were performed comparing percep-

tual performance in the no-hands (control) condition to the other

hand-position conditions. For right-handers, visual sensitivity was

significantly higher when both hands, t(31) = 3.28, p,.01, g2 = .26,

and only their dominant (right) hand, t(31) = 1.85, p,.05, g2 = .10,

were near the display. However, this benefit was absent for the

non-dominant (left) hand condition, p..28. The pattern was

different for left-handers: Visual sensitivity was significantly higher

in the dominant (left) hand condition, t(15) = 3.04, p,.01, g2 = .38,

and non-dominant (right) hand condition, t(15) = 1.78, p,.05,

g2 = .17, but not in the both-hands condition, p..12, g2 = .09.

However, the latter result may reflect a slight power problem, as

the both-hands condition does not appear to differ from the non-

dominant hand condition, which did show an effect (see Figure 3).

To further characterize performance in the both-hands condition,

additional (two-tailed) comparisons revealed that this condition did

not significantly differ from the non-dominant hand condition in

left-handers, p..76, nor from the dominant-hand condition in

right-handers, p..29.

None of the remaining interactions from the omnibus ANOVA

were significant for the sensitivity values, all ps ..50. As for

response bias (see Table 2), the ANOVA only yielded a significant

main effect of stimulus position, F(2, 92) = 8.01, p,.01, g2 = .15,

all other ps ..17, which reflects that participants responded

somewhat more conservatively for central stimuli (M = 0.14) than

for left and right stimuli (M = 20.04 and M = 0.02, respectively).

Discussion

The purpose of this study was to establish the effect of

handedness on visual processing in perihand space. To do so, we

tested left- and right-handers on an unspeeded visual-discrimina-

tion task designed to assess the influence of hand proximity on

Table 1. Mean Sensitivity (d’) as a Function of Handedness
(Left-Handers, Right-Handers), Stimulus Position (Left, Middle,
Right), and Hand Position (Both Hands, Left Hand, Right Hand,
No Hands).

Left-Handers Right-Handers

Hand Position Left Middle Right Left Middle Right

Both Hands 1.89 1.87 2.02 1.91 2.19 2.31

Left Hand 2.11 2.22 2.04 1.78 2.13 2.00

Right Hand 1.95 1.94 2.01 1.86 2.13 2.19

No Hands 1.74 1.68 1.94 1.79 2.00 1.97

doi:10.1371/journal.pone.0043150.t001
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perceptual performance in an unbiased fashion. As previous

studies have already suggested [7,9], the current results demon-

strate that visual sensitivity is enhanced in near-hand space. Given

the nature of the task used here, which involved the brief

presentation of masked stimuli and the absence of speed stress, this

enhancement probably arises at relatively early stages of percep-

tual processing, such as by affecting the sensory quality of visual

input (for a discussion of this logic, see Introduction and [13,16]).

The absence of any effects related to stimulus position, however,

suggests that the hand-facilitation effect was not limited to the

space very close to the hand, at least for the distances used here (up

to 32 cm). This result is consistent with previous observations by

Tseng and Bridgeman [7], who reported better change detection

performance at all of their display locations, regardless of the

distance between the hand(s) and the visual change. One

explanation for these patterns relates to the notion of object-based

attention, which refers to the finding that attention spreads within

an object that has been partially cued, rather than only being

allocated to the immediate area around the cue [25,26]. In the

same way, the contact of the hand with the screen may have

caused the enhancement effect to spread to the whole display.

Future research will be needed to elucidate this issue.

Interestingly, left- and right-handers did not show the same

pattern of results and the pattern for left-handers did not

correspond to a simple reversal of the pattern for right-handers.

While both groups showed evidence of visual enhancement when

their dominant hand was near the display, their performance

differed when their non-dominant hand was present (both alone

and accompanied by their dominant hand). As we discuss below,

these findings are consistent with the notion that visual processing

in perihand space is determined by how people use each of their

hands [11,13].

For unimanual conditions, right-handers as well as left-handers

showed enhanced visual sensitivity when their dominant hand was

near the display, as would be expected [7,10]. However, unlike

right-handers, left-handers also showed a facilitation effect for their

non-dominant hand. This finding is consistent with how left-

handers control their actions. As already alluded to above, when

people are free to choose a hand for precision grasping, right-

handers clearly prefer their dominant hand, whereas left-handers

use each hand equally often [12]. This suggests that the left-

handers’ non-dominant hand has more action potential than for

right-handers.

For the bimanual condition, right-handers showed slightly

better visual sensitivity (but only numerically) when both their

hands were near the display than when only their dominant hand

was present. A similar pattern was obtained by Tseng and

Bridgeman [7], who found better change detection in their both-

hands condition than in their right-hand condition. They

attributed their findings to a potential increase in attentional

demands in bimanual situations, which could result in a form of

nonlinear summation in the both-hands conditions. However,

from an action-control perspective it is also important to consider

how the potential for action changes in bimanual situations. For

example, several studies have shown that each arm is specialized

for certain aspects of motor control [27] resulting in a

complementary role for the two arms [28]. Thus, the left hand,

which is used less alone in right-handers [12], becomes more

relevant when combined with the right hand and thereby increases

the potential for forthcoming action. This increase in action

potential is what could underlie the both-hands effect in right-

handers.

However, for left-handers, visual sensitivity in the both-hands

condition was similar to that in the non-dominant hand condition.

The fact that the facilitation effect in the both-hands condition

didn’t reach significance for left-handers probably reflects a slight

power problem. More importantly, the difference between right-

and left-handers with regards to the both-hands condition is

consistent with the way people allocate attention in bimanual

reaching. Buckingham, Main and Carey [29] observed that right-

handers had more difficulty to inhibit a tactile cue to their right

than their left hand before a bimanual reach, which indicates that

they have an attentional bias toward their dominant hand. Left-

handers exhibited no such bias. The lack of a strong left-right bias

in left-handers suggests that they are potentially faced with more of

a choice when it comes to allocating attention to each of their

hands in bimanual situations. This could lead to a competition

between the hands that would result in a form of interference effect

for left-handers in the both-hands condition.

In conclusion, right- and left-handers manually interact with

their environment in different ways and this seems to determine

how visual sensitivity is enhanced near their hands. In relation to

previous studies [7,11], our findings further demonstrate that

Figure 3. Mean sensitivity (d’) as a function of handedness (left,
right) and hand position (both hands, left hand, right hand, no
hands). Error bars correspond to 61 within-participants standard error
of the mean [30].
doi:10.1371/journal.pone.0043150.g003

Table 2. Mean Bias (c) as a Function of Handedness (Left-
Handers, Right-Handers), Stimulus Position (Left, Middle,
Right), and Hand Position (Both Hands, Left Hand, Right Hand,
No Hands).

Left-Handers Right-Handers

Hand Position Left Middle Right Left Middle Right

Both Hands 20.03 0.02 0.01 20.04 0.18 0.06

Left Hand 20.07 0.11 20.11 20.02 0.15 0.15

Right Hand 0.05 0.13 0.00 20.05 0.17 0.07

No Hands 20.16 0.15 20.04 0.02 0.24 20.01

doi:10.1371/journal.pone.0043150.t002

Effects of Handedness on Visual Sensitivity
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visual processing in perihand space is closely tied to potential

forthcoming actions, even when the hands just happen to be there.

Acknowledgments

We would like to thank two anonymous reviewers for helpful comments,

Marina Meinert for running the participants, and Ewald Alshuth for

technical assistance.

Author Contributions

Conceived and designed the experiments: MG NL. Performed the

experiments: NL MG. Analyzed the data: NL MG. Contributed

reagents/materials/analysis tools: MG NL. Wrote the paper: NL MG.

References

1. Reed CL, Grubb JD, Steele C (2006) Hands up: Attentional prioritization of
space near the hand. J Exp Psychol Hum Percept Perform 32: 166–177.

2. Posner MI, Walker JA, Friedrich FJ, Rafal RD (1987) How do the parietal lobes
direct covert attention? Neuropsychologia 25: 135–146.

3. Knoblich G, Thornton IM, Grosjean M, Shiffrar M (2006) Human body

perception from the inside out. New York, NY: Oxford University Press.
4. Graziano MSA, Taylor CSR, Moore T (2002) Complex movements evoked by

microstimulation of precentral cortex. Neuron 34: 841–851.
5. Abrams RA, Davoli CC, Du F, Knapp WH, Paull D (2008) Altered vision near

the hands. Cognition 107: 1035–1047.
6. Cosman JD, Vecera SP (2010) Attention affects visual perceptual processing near

the hand. Psychological Science 21: 1254–1258.

7. Tseng P, Bridgeman B (2011) Improved change detection with nearby hands.
Experimental Brain Research 209: 257–269.

8. Davoli CC, Du F, Montana J, Gaverick S, Abrams RA (2010) When meaning
matters, look but don’t touch: The effects of posture on reading. Mem Cognit

38: 555–562.

9. Dufour A, Touzalin P (2008) Improved visual sensitivity in the perihand space.
Exp Brain Res 190: 91–98.

10. Llyod DM, Azanon E, Poliakoff E (2010) Right hand presence modulates shifts
of exogenous visuospatial attention in near perihand space. Brain Cogn 73: 102–

109.
11. Reed CL, Betz R, Garza JP, Roberts RJJ (2010) Grab it! Biased attention in

functional hand and tool space. Attention, Perception, & Psychophysics 72: 236–

245.
12. Gonzalez CLR, Whitwell RL, Morrissey B, Ganel T, Goodale MA (2007) Left

handedness does not extend to visually guided precision grasping. Exp Brain Res
182: 275–279.

13. Bridgeman B, Tseng P (2011) Embodied cognition and the perception-action

link. Physics of Life Reviews 8: 73–85.
14. Franz EA (2004) Attentional distribution of task parameters to the two hands

during bimanual performance of right- and left-handers. Journal of Motor
Behavior 36: 71–81.

15. Shen YC, Franz EA (2005) Hemispheric competition in left-handers on
bimanual reaction time tasks. Journal of Motor Behavior 37: 3–9.

16. Moore CM, Egeth HE (1998) How does feature-based attention affect visual

processing? J Exp Psychol Hum Percept Perform 24: 1296–1310.

17. Prinzmetal W, McCool C, Park S (2005) Attention: Reaction time and accuracy

reveal different mechanisms. J Exp Psychol Gen 134: 73–92.

18. Santee JL, Egeth HE (1982) Do reaction time and accuracy measure the same

aspects of letter recognition? J Exp Psychol Hum Percept Perform 8: 489–501.

19. Kornblum S, Hasbroucq T, Osman A (1990) Dimensional overlap: Cognitive

basis for stimulus-response compatibility - A model and taxonomy. Psychol Rev

97: 253–270.

20. Oldfield RC (1971) The assessment and analysis of handedness: The Edinburg

inventory. Neuropsychologia 9: 97–113.

21. Cowey A, Rolls ET (1974) Human cortical magnification factor and its relation

to visual acuity. Exp Brain Res 21: 447–454.

22. Wandell BA (1995) Foundations of vision. Sunderland, MA: Sinauer Associates.

23. Leek MR (2001) Adaptive procedures in psychophysical research. Percept and

Psychophys 63: 1279–1292.

24. Macmillan NA, Creelman CD (1991) Detection theory: A user’s guide.

Cambridge: Cambridge University Press.

25. Egly R, Driver J, Rafal RD (1994) Shifting visual attention between objects and

locations: Evidence from normal and parietal lesion subjects. J Exp Psychol Gen

123: 161–177.

26. Moore CM, Yantis S, Vaughan J (1998) Object-based visual selection: Evidence

from perceptual completion. Psychological Science 9: 104–110.

27. Sainburg RL (2002) Evidence for a dynamic-dominance hypothesis of

handedness. Exp Brain Res 142: 241–258.

28. Goble DJ, Brown SH (2008) The biological and behavioral basis of upper limb

asymmetries in sensorimotor performance. Neurosci and Biobehav Rev 32: 508–

610.

29. Buckingham G, Main CM, Carey DP (2011) Asymmetries in motor attention

during a cued bimanual reaching task: Left and right handers compared. Cortex

47: 432–440.

30. Cousineau D (2005) Confidence intervals in within-subject designs: A simpler

solution to Loftus and Masson’s method. Tutorials in Quantitative Methods for

Psychology 1: 42–45.

Effects of Handedness on Visual Sensitivity

PLOS ONE | www.plosone.org 6 August 2012 | Volume 7 | Issue 8 | e43150


