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Developmental prosopagnosia (DP) is a lifelong neurodevelopmental disorder associated

with difficulties recognising and discriminating faces. In some cases, the perceptual defi-

cits seen in DP appear to be face-specific. However, DP is known to be a heterogeneous

condition, and many cases undoubtedly exhibit impaired perception of other complex

objects. There are several well-documented parallels between body and face perception;

for example, faces and bodies are both thought to recruit holistic analysis and engage

similar regions of visual cortex. In light of these similarities, individuals who exhibit face

perception deficits, possibly due to impaired holistic processing or aberrant white matter

connectivity, might also show co-occurring deficits of body perception. The present study

therefore sought to investigate body perception in DP using a sensitive delayed match-to-

sample task and a sizeable group of DPs. To determine whether body perception deficits,

where observed, co-vary with wider object recognition deficits, observers' face and body

matching ability was compared with performance in a car matching condition. Relative to

age-matched controls, the DP sample exhibited impaired body matching accuracy at the

group level, and several members of the sample were impaired at the single-case level.

Consistent with previous reports of wider object recognition difficulties, a number of the

DPs also showed evidence of impaired car recognition.

© 2017 Elsevier Ltd. All rights reserved.
1. Introduction

Developmental prosopagnosia1 (DP) is a lifelong neuro-

developmental disorder associated with difficulties recognis-

ing familiar faces and deficits of unfamiliar face

discrimination. The condition occurs in people with normal
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intelligence, typical low-level vision, and with no apparent

brain lesions (Behrmann & Avidan, 2005; Duchaine &

Nakayama, 2006b; Susilo & Duchaine, 2013). As many as one

in every 50 people are thought to experience lifelong face

recognition difficulties severe enough to disrupt their daily

lives (Kennerknecht, Ho, & Wong, 2008; Kennerknecht et al.,

2006). Individuals with DP identify others using non-face
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2 While prosopagnosics and controls did not differ in body
matching accuracy, the prosopagnosics responded slower.
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cues, including hairstyle, voice, and gait. Consequently, DPs

often experience great difficulty when familiar people are met

in unusual contexts or when they alter their appearance (Cook

& Biotti, 2016; Shah, Gaule, Sowden, Bird, & Cook, 2015). In

addition to problems recognising facial identity, some DPs

also exhibit problems perceiving facial emotion (Biotti& Cook,

2016; Duchaine, Yovel, Butterworth, & Nakayama, 2006).

DP frequently runs in families, indicating that the condition

has a genetic component (Duchaine, Germine, & Nakayama,

2007; Johnen et al., 2014; Schmalzl, Palermo, & Coltheart,

2008). However, the origins of DP remain poorly understood.

From a cognitive perspective, reduced holistic processing e

whereby information fromdisparate facial regions is integrated

into a unified perceptual description e may underlie the face

recognition difficulties seen in DP (Avidan, Tanzer, &

Behrmann, 2011; DeGutis, Cohan, & Nakayama, 2014; DeGutis,

Cohan, Mercado, Wilmer, & Nakayama, 2012; Palermo et al.,

2011). At the neurological level, studies have revealed reduced

grey matter volume in occipitotemporal cortex of individuals

with DP (Behrmann, Avidan, Gao, & Black, 2007; Garrido et al.,

2009), and have suggested atypical functional connectivity in

high-level visual areas (Avidan&Behrmann, 2009;Avidanet al.,

2013; Lohse et al., 2016). In addition, recent studies have

revealed striking white matter differences in the occipital and

temporal lobes of DPs (Gomez et al., 2015; Song et al., 2015;

Thomas et al., 2009). Reduced density and coherence of the

inferior longitudinal fasciculus (ILF) may impair information

exchange within the face processing network.

In some cases, the perceptual deficits seen in DP appear to

be face-specific; many individuals achieve perfect or near-

perfect performance on standardised object recognition bat-

teries (e.g., Bentin, Deouell, & Soroker, 1999; Nunn, Postma, &

Pearson, 2001). For example, Duchaine et al. (2006) described

Edward, a 53-year old male, who exhibited a pure case of DP.

Despite severe face recognition difficulties, Edward showed

typical recognition of a range of objects including cars, tools,

guns, horses, and sunglasses. Moreover, Edward was able to

discriminate houses either on the basis on of elemental or

configural differences, and showed typical learning and indi-

viduation of Greebles. However, DP is known to be a hetero-

geneous condition, and many cases undoubtedly exhibit

impaired perception of other complex objects (Behrmann,

Avidan, Marotta, & Kimchi, 2005; Dalrymple, Elison, &

Duchaine, 2016; De Haan & Campbell, 1991; Duchaine et al.,

2007). For example, of seven siblings with DP tested by

Duchaine et al. (2007), five were significantly impaired at car

perception, and 3 showed significant gun perception deficits.

The extent to which cases of DP are face-specific or extend to

other classes of object, may depend on the nature and extent

of an individual's aberrant white matter connectivity (see

Gomez et al., 2015).

There has been much interest in potential similarities be-

tween the visual processing of faces and bodies in typical ob-

servers (Minnebusch & Daum, 2009; Peelen & Downing, 2007;

Slaughter, Stone, & Reed, 2004; de Gelder et al., 2009). Like

faces, bodies are salient stimuli that capture attention when

other classes of object go undetected (Downing, Bray, Rogers,&

Childs, 2004; Stein, Sterzer, & Peelen, 2012). Faces and bodies

both appear to preferentially engage regions of visual cortex.

Strikingly, two areas thought to play a crucial role in body
perception, the extrastriate (EBA; Downing, Jiang, Shuman, &

Kanwisher, 2001) and fusiform (FBA; Peelen & Downing, 2005)

body areas, are spatially adjacent to the occipital (OFA; Pitcher,

Walsh, & Duchaine, 2011) and fusiform (FFA; Kanwisher &

Yovel, 2006) face areas, respectively, suggestive of parallel net-

works (Peelen & Downing, 2007). Similar event-related brain

potentials (ERPs)areelicitedbyboth faces (N170;Bentin,Allison,

Puce, Perez, & McCarthy, 1996; Eimer, 2011) and bodies (N190;

Stekelenburg & de Gelder, 2004; Thierry et al., 2006). Both the

N170 and N190 components are delayed and increased when

stimuli are presented upside-down, however their origin ap-

pears to be distinct and dissociable (Sadeh et al., 2011).

There has also been great interest in whether or not bodies

recruit holistic processing similar to that engaged by faces.

Composite effects, whereby the presence of an aligned task-

irrelevant region alters observers' perception of a target re-

gion, provide direct evidence of holistic face processing

(Murphy, Gray, & Cook, 2017; Rossion, 2013). Interestingly,

similar composite effects have recently been reported with

expressive body postures (Willems, Vrancken, Germeys, &

Verfaillie, 2014), but not for body shapes in neutral poses

(Bauser, Suchan, & Daum, 2011). Sizeable inversion effects,

often cited as an indirect measure of holistic processing, are

seen for both faces and bodies (Cook & Duchaine, 2011;

Robbins & Coltheart, 2012a). Inversion effects are particu-

larly strong when participants are required to match

sequentially presented body postures (Reed, Stone, Bozova, &

Tanaka, 2003; Reed, Stone, Grubb, & McGoldrick, 2006). It is

unclear, however, whether these effects reveal holistic body

processing; for example, the magnitude of the posture inver-

sion effect is disproportionately affected by the presence and

position of the head (Yovel, Pelc, & Lubetzky, 2010).

Where individuals exhibit deficits of face perception,

possibly due to impaired holistic processing or aberrant white

matter connectivity, one might therefore expect co-occurring

deficits of body perception. Consistent with this intuition,

Righart anddeGelder (2007) foundthat theN170marker ofbody

processing exhibits atypical modulation following orientation

inversion in three observers with DP. Nevertheless, many DPs

report using body shape and bodily motion cues to recognise

others (Biotti & Cook, 2016), and several empirical results sug-

gest that body perception may be broadly typical in this popu-

lation. For example, a recent study foundnodifferences in torso

matching accuracy when a sample of 11 DPs were compared

with matched controls2 (Rivolta, Lawson, & Palermo, 2016).

Similarly, a sampleof 16DPs exhibited typical discriminationof

hands e stimuli known to elicit strong responses in EBA (see

Peelen & Downing, 2007) e in a match-to-sample procedure

(Shah, Gaule, Gaigg, Bird,& Cook, 2015). Typical bodymatching

has also been described in individual cases of DP (Duchaine

et al., 2006). DPs and matched controls show broadly similar

responses to body stimuli in core areas of the body processing

network, including EBA and FBA (Van den Stock, van de Riet,

Righart, & de Gelder, 2008), and multi-voxel pattern analysis

(MVPA) suggests that distributed neural representations of

body stimuli in inferotemporal cortex are largely typical

(Rivolta et al., 2014).

http://dx.doi.org/10.1016/j.cortex.2017.05.006
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The present study sought to investigate body perception

in DP through the use of a sensitive identity matching task of

headless torsos, using a sizeable group of DPs (N ¼ 20). In-

dividual differences in body matching ability were compared

with performance in comparable car and face matching

conditions. In light of the equivocal literature on body

perception in DP, we anticipated a range of abilities in our

sample. However, we were interested in the possibility that

co-occurring deficits of body perception, where observed,

may co-vary with wider object recognition deficits described

previously (Behrmann et al., 2005; Dalrymple et al., 2016; De

Haan & Campbell, 1991; Duchaine et al., 2007). In neuro-

typical individuals, the perception of faces, bodies, and ob-

jects is thought to rely on functionally and spatially distinct

networks (Pitcher, Charles, Devlin, Walsh, & Duchaine, 2009).

However, the diffuse white matter differences seen in some

cases of DP (Gomez et al., 2015; Song et al., 2015; Thomas

et al., 2009) may predispose individuals to a range of

perceptual deficits.
3 The requirement to identify exemplars across different
viewpoints prevents the use of simple image matching strategies;
instead, observers must form a view-invariant 3-dimensional
representation of the target (e.g., Longmore, Liu, & Young, 2008).
2. Method

2.1. Participants

Participants were 43 right-handed adults, 20 with (6 males;

Mage ¼ 38.04 years, SDage ¼ 13.05 years) and 23 without DP (9

males;Mage ¼ 40.30 years, SDage ¼ 14.38 years). The groups did

not differ significantly in age [t(41)¼ .54, p¼ .593] or proportion

of males [X2(1)¼ .09, p¼ .760]. Ethical approval was granted by

the local ethics committee. The study was conducted in line

with the ethical guidelines provided by the 6th (2008) Decla-

ration of Helsinki. All participants provided informed consent.

2.2. Diagnostic testing

DP participants were recruited through www.

troublewithfaces.org. All members of the DP sample

described lifelong face recognition difficulties. None of the DPs

had a history of brain injury or psychiatric disorder (e.g.,

schizophrenia, autism spectrum disorder). Diagnostic evi-

dence for the presence of DP was collected using the Cam-

bridge Face Memory Test (CFMT; Duchaine & Nakayama,

2006a), the Cambridge Face Perception Test (CFPT; Duchaine

et al., 2007) and the Twenty-Item Prosopagnosia Index (PI20;

Shah, Gaule, Gaigg, et al., 2015). The prosopagnosics' scores on
the diagnostic procedures were compared with a group of 56

age-matched controls (Mage ¼ 40.25 years, SDage ¼ 13.71 years,

24 males). All DPs scored at least two standard deviations

below the mean of the comparison sample on the PI20

(Table 1). All but one of the DPs scored at least two standard

deviations below the comparison average on the CFMT; the

remaining DP scored �1.86 standard deviations below the

comparison average. Thirteen of the DPs also scored two

standard deviations below the comparison average on the

CFPTupright. In addition to the face recognition tests, partici-

pants completed the Cambridge Car Memory Test (CCMT;

Dennett et al., 2011), to assess their wider object recognition

ability, and were screened for colour blindness using Ishi-

hara's Tests for Colour-Blindness (Ishihara, 1993).
2.3. Stimuli

Each category (faces, bodies, cars) comprised fifty exemplars

(Fig. 1). Individual categories were further organised into five

subsets of ten exemplars based on approximate similarity.

Each exemplar was depicted twice: once in frontal view, once

in 3/4 view. When viewed at 57 cm, the face and body stimuli

subtended 11� of visual angle vertically; the cars subtended 8�

vertically. Face stimuli (male Caucasian faces) were created

using FaceGen Modeller Version 3.3 (Singular Inversions Inc.).

Body stimuli (Caucasian male torsos) were created with Poser

7.0 (e frontier America, Inc.). Car stimuli (black saloon/sedan

cars and SUVs) were generated through www.3dtuning.com.

The use of torsos prevented observers employing simple limb-

matching strategies and allowed us to present body stimuli a

scale that accentuated 3D shape variation. We note that tor-

sos, unlike other body parts, elicit strong responses both the

EBA and FBA (Taylor, Wiggett, & Downing, 2007).

2.4. Procedure

Testing took place at City, University of London. Trials started

with a fixation point (750msec), before a single target stimulus

was presented centrally (400 msec). Targets were always

shown in frontal view. A retention interval (3000 msec) fol-

lowed target offset. A mask image e constructed by recom-

bining regions cropped from other target images from the

same category e was presented throughout the retention in-

terval. An array of four test items followed the retention in-

terval. The array comprised the target and three lures from

the same within-category subset, all shown in 3/4 view.3 Test

arrays were visible until a keypress response was registered.

Participants were asked to locate the target item with speed

and accuracy. All stimuli appeared as a target once, yielding

150 experimental trials, which were preceded by six practice

trials. Trial type (Face, Body, Car) was interleaved within each

mini-block. No feedback was provided during the procedure.

The task lasted approximately 30 min and included three

short breaks. Thematching task was programmed in MATLAB

using the Psychophysics Toolbox (Brainard, 1997; Pelli, 1997).
3. Results

3.1. Group analyses

Matching accuracy (% correct; Fig. 2a) was analysed using

ANOVA with Category (bodies, cars, faces) as a within-

subjects factor and Group (DP, TD) as a between-subjects

factor. The analysis revealed significant main effects of

Category [F(2,82) ¼ 5.29, p ¼ .007, hp
2 ¼ .11], and Group

[F(2,41) ¼ 24.03, p < .001, hp
2 ¼ .37], as well as a significant

Group � Category interaction [F(2,82) ¼ 5.46, p ¼ .006, hp
2 ¼ .19].

As expected, simple contrasts indicated that the DP group

(M ¼ .45, SD¼ .13) was less accurate at face matching than the

http://www.troublewithfaces.org
http://www.troublewithfaces.org
http://www.3dtuning.com
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Table 1 e Scores of each developmental prosopagnosic on the Twenty-Item Prosopagnosia Index (PI20), the Cambridge Face
Perception Test (CFPT), the Cambridge FaceMemoryTest (CFMT), and the Cambridge CarMemory Test (CCMT). Higher scores
on the CFPT and PI20 indicate poorer face recognition. The mean and standard deviation of the comparison sample (N¼ 56)
are provided below. Asterisks indicate performance at least 2 standard deviations below the comparison sample.

Participant Age PI20 CFPT upright CFPT inverted CFMT % CCMT%

F1 21 59* 30 64 63.89* 51.39

F2 22 80* 66* 98 40.28* 56.94

F3 48 85* 60* 70 63.89* 59.72

F4 66 79* 40 70 61.11* 66.67

F5 49 82* 62* 68 62.50* 68.06

F6 48 78* 26 64 58.33* 61.11

F7 23 82* 38 48 65.28* 80.56

F8 56 91* 30 60 54.17* 55.56

F9 23 84* 52* 70 66.67* 100.0

F10 47 75* 46 78 50.00* 72.22

F11 46 92* 72* 78 50.00* 47.22

F12 29 83* 66* 84 51.39* 62.50

F13 54 85* 74* 94 45.83* 63.89

F14 25 70* 74* 68 44.44* 54.17

M1 30 85* 48* 84 59.72* 65.28

M2 58 82* 52* 56 68.06 59.72

M3 56 82* 54* 78 66.67* 79.17

M4 36 77* 44 42 40.28* 68.06

M5 26 82* 54* 48 65.28* 66.67

M6 43 83* 48* 54 40.28* 59.72

TD mean 40.25 37.75 29.57 60.00 84.82 64.98

TD SD 13.71 9.16 9.24 14.47 9.02 14.42

Fig. 1 e (a) Target stimuli were presented in frontal view for 400 msec. (b) During the retention interval (3000 msec) a mask

was presented, constructed by recombining regions cropped from other target images from the same category. (c) Test

arrays presented the target and three lures in 3/4 views.
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Fig. 2 e (a) Mean matching accuracy and (b) mean response times for the typically developing (TD) controls and the

developmental prosopagnosics (DPs) in the three conditions. Error bars denote ± one SEM. (c) Scatter plots comparing

participants' matching accuracy in the three conditions.
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TD group (M ¼ .66, SD ¼ .15) [t(41) ¼ 4.97, p < .001]. Crucially,

however, the TD group also outperformed the DP group when

matching bodies (TD: M ¼ .54, SD ¼ .09; DP: M ¼ .46, SD ¼ .09)

[t(41)¼ 2.69, p¼ .01] and cars (TD:M¼ .61, SD¼ .14; DP:M¼ .53,

SD ¼ .10) [t(41) ¼ 2.16, p ¼ .036]. The relative performance of

individual DPs in the three conditions is shown in Fig. 3.

The analysis of response times (RTs; Fig. 2b) revealed a

main effect of Category [F(2,82) ¼ 9.66, p < .001, hp
2 ¼ .19].

Generally participants were slower when matching cars

(M ¼ 4118, SD ¼ 1662), than faces (M ¼ 3629, SD ¼ 1169)

[t(42) ¼ 2.35, p ¼ .024] or bodies (M ¼ 3428, SD ¼ 1069)

[t(42) ¼ 4.34, p < .001]. RTs were also significantly slower on

face trials, than on body trials [t(42) ¼ 2.16, p ¼ .036]. The

analysis revealed no main effect of Group [F(2,41) ¼ .22,

p ¼ .638, hp
2 ¼ .005], nor a Group � Category interaction [F

(2,82) ¼ 1.5, p ¼ .229, hp
2 ¼ .035].

3.2. Correlational analyses

In addition to the group-level analyses, we also examined the

individual differences seen on our matching task using

correlational analyses (Table 2). For the purposes of these

analyses, we collapsed across the control (N ¼ 23) and DP

(N ¼ 20) groups to yield a combined sample of 43. It is clear,
however, that correlations described with larger sample sizes

are associated with greater power and increased stability (e.g.,

Sch€onbrodt & Perugini, 2013).

We began by confirming that performance in our face and

car conditions correlated with our diagnostic measures of face

and car perception. Strong correlationswere observed between

participants'matching accuracy in the face condition and their

scores on theCFMT (r¼ .77,p< .001), PI20 (r¼�.66,p< .001), and

CFPT (r¼�.71, p < .001). Performance in the cars condition also

correlated with scores on the CCMT (r ¼ .57, p < .001).

Next we sought to compare matching accuracy for bodies

and cars with measures of face perception. Body matching

accuracy correlatedwith scores on the CFMT (r¼ .46, p¼ .002),

PI20 (r ¼ �.31, p ¼ .04), and CFPT (r ¼ �.41, p ¼ .006). Moderate

correlations were found between car matching accuracy and

both CFMT (r ¼ .39, p ¼ .009) and CFPT scores (r ¼ �.37,

p ¼ .015). Matching accuracy for bodies (r ¼ .51, p < .001) and

cars (r ¼ .31, p ¼ .046) correlated with performance in the face

condition (Fig. 2c).

Finally, we sought to compare our measures of body and

car perception. Interestingly, we failed to find significant

correlations between body and car matching accuracy, either

in the combined sample (r ¼ .23, p ¼ .14), in the TD sample

(r ¼ .04, p ¼ .86), or in the DP sample (r ¼ .25, p ¼ .28). We also

http://dx.doi.org/10.1016/j.cortex.2017.05.006
http://dx.doi.org/10.1016/j.cortex.2017.05.006


Fig. 3 e Single-case data for the members of the DP group. For ease of comparison, cases are ordered by performance in the

face matching condition. A z-score of zero denotes performance comparable with the mean of the control group.

Table 2 e Correlations observed between the diagnostic tests andmatching accuracy for bodies, cars, and faces. None of the
correlations with response times reached significance.

CFMT CFPT PI20 CCMT

r p r p r p r p

Bodies (% correct) .46 .002 �.41 .006 �.31 .041 .16 .29

Cars (% correct) .39 .009 �.37 .015 �.29 .057 .57 <.001
Faces (% correct) .77 <.001 �.71 <.001 �.67 <.001 .16 .30
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failed to find any relationship between CCMT scores and

performance in our body condition in the combined sample

(r ¼ .16, p ¼ .30), in the TD sample (r ¼ .07, p ¼ .75), or in the DP

sample (r ¼ .06, p ¼ .79).

To compare the strength of correlations observed in the

combined sampleweusedSteiger's (1980)modificationofDunn

and Clark's (1969), implemented using the ‘cocor’ package

(Diedenhofen & Musch, 2015) in R. There was some indication

that the strength of the face-body correlation exceeded that of

the bodyecar correlation [z ¼ 1.7, p ¼ .045 (one-tailed)]. How-

ever, the strength of the face-body [z ¼ 1.2, p ¼ .12 (one-tailed)]

and bodyecar correlations [z ¼ .52, p ¼ .3 (one-tailed)] did not

differ significantly from the faceecar correlation.
4. Discussion

The present study sought to determine whether body

perception is impaired in DP. Relative to age-matched TD

controls, the DP sample exhibited impaired body matching
accuracy at the group level, and several members of the

sample were impaired at the single case level. These results

provide the clearest behavioural evidence of impaired body

perception in DP reported to date. Previous findings suggest

that, in some cases of DP, ERP markers of body processing fail

to show typical modulation by stimulus orientation (Righart&

de Gelder, 2007). At the behavioural level, however, typical

body matching accuracy has been described (Duchaine et al.,

2006; Rivolta et al., 2016; Shah, Gaule, Gaigg, et al., 2015). Our

use of a larger DP sample and a sensitive task likely helped

reveal body perception deficits. Consistent with previous re-

ports (Behrmann et al., 2005; Dalrymple et al., 2016; De Haan&

Campbell, 1991; Duchaine et al., 2007), a number of the DPs in

the present study also showed evidence of wider object

recognition difficulties. At the group level, the DPs were less

accurate in the carmatching condition than TD observers, and

several DPs showed signs of impairment on the CCMT.

Evidenceof bodyperceptiondeficits inDPaccordswithwell-

documented parallels between body and face perception

(Minnebusch&Daum, 2009; Peelen&Downing, 2007; Slaughter

http://dx.doi.org/10.1016/j.cortex.2017.05.006
http://dx.doi.org/10.1016/j.cortex.2017.05.006
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et al., 2004; deGelder et al., 2009). For example, theEBA-FBAand

OFA-FFA networks for body and face processing, respectively,

recruit spatially adjacent regions of occipitotemporal cortex

(Peelen & Downing, 2007). Indeed, the FFA and FBA partially

overlap in some observers (Peelen& Downing, 2005). Given the

diffuse whitematter differences described in occipitotemporal

regions of some DPs (Gomez et al., 2015; Thomas et al., 2009),

entirely typical body perceptionwould be surprising. Similarly,

the accurate perception of face and body shapemay depend on

holistic processing (Murphy et al., 2017; Robbins & Coltheart,

2012a, 2012b). Should cases of DP result from atypical holistic

processing (Avidan et al., 2011; DeGutis et al., 2012, 2014;

Palermo et al., 2011), one might therefore expect problems

perceiving both faces and bodies.

While the incidence of body agnosia may be higher in DP

than in the typical population, body perception deficits do not

appear to be a universal feature of DP. At the group level, the

deficits do not appear to be as strong as for faces, and only 4 of

the DPs exhibited significant body perception deficits at the

single-case level. Again, this is not surprising given previous

evidence that the perceptual processing of bodies and faces

appears to dissociate. For example, neuropsychological pa-

tients have been described who exhibit severely impaired

body perception, but spared face perception (Moscovitch,

Winocur, & Behrmann, 1997). Conversely, other patients

exhibit severe face recognition, but typical body perception

(Susilo, Yovel, Barton, & Duchaine, 2013). The application of

transcranial magnetic stimulation to EBA and OFA also ap-

pears to selectively impair the perception of bodies and faces,

respectively (Pitcher et al., 2009).

In light of co-occurring deficits of body and car perception, it

is tempting to conclude that DPs have a domain general

perceptual deficit. Interestingly, however, we observed little or

no relationship between observers' car perception ability and

their body perception.While findings fromsmall samplesmust

be treated with caution (e.g., Sch€onbrodt & Perugini, 2013), we

speculate that forms of developmental agnosia affecting the

perception of faces, bodies, and objects may be best thought of

as independent neurodevelopmental conditions. A key feature

of neurodevelopmental conditions is that they co-occur; for

example the incidence of several conditions is elevated in ASD

relative to the typical population (Baron-Cohen et al., 2013; Bird

& Cook, 2013; Dziuk et al., 2007; Jones et al., 2009; Matson &

Shoemaker, 2009; van Steijn et al., 2014). Though often over-

looked by vision scientists, it is widely recognised in psychiatry

that genetic or environmental factors that predispose an indi-

vidual to onedevelopmental condition, often increase their risk

of developing others (Bishop & Rutter, 2008; Gilger & Kaplan,

2001; Kaplan, Dewey, Crawford, & Wilson, 2001; Rutter, 1997;

Rutter et al., 2011). Observers predisposed to developing DP

may therefore be at risk from developing body agnosia, and

wider object recognition difficulties.
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