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People frequently evaluate facial attractiveness and make We tested four acquired prosopagnosics. Florence is a 29-
inferences about character traits from faces, and these eval-

uations are consistent across observers (Todorov, Said, &

Verosky, 2011). Do these face evaluations rely on the same

perceptual mechanisms as facial identity recognition? Recent

studies claim they do not. Some individuals with develop-

mental prosopagnosia make typical trustworthiness (Todorov

& Duchaine, 2008) and attractiveness (Carbon, Grüter, Grüter,

Weber, & Lueschow, 2010) judgments, and one acquired pro-

sopagnosic judged attractiveness and several character traits

normally (Quadflieg, Todorov, Laguesse, & Rossion, 2012).

These studies however suffer from three methodological

limitations that raise concerns about the validity of their

findings. First, face evaluations were measured only with

ratings, a format that may not be sensitive enough to detect

subtle impairments. Second, while face evaluations were

measured with ratings, identity perception was assessed with

different formats. Third, the faces evaluated by prosopagno-

sics in two studies (Carbon et al., 2010; Quadflieg et al., 2012)

were in color and included hair. Both hair and color can in-

fluence evaluations (Stephen, Coetzee, & Perrett, 2011;

Todorov & Duchaine, 2008) and some prosopagnosics can

perceive these cues normally (Fox, Hanif, Iaria, Duchaine, &

Barton, , 2011; Garrido et al., 2009).

To overcome these limitations here we investigated per-

ceptions of facial attractiveness, trustworthiness and aggres-

siveness for greyscale faces without external facial cues. We

assessed each evaluation using three formats: rating, sorting,

and categorisation. We chose attractiveness because of its

evolutionary importance (Rhodes, 2006), and trustworthiness

and aggressiveness because of their central roles in a leading

model of face evaluation (Oosterhof & Todorov, 2008).
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year-old nurse, (R-AT1 in Fox et al., 2011). In 2006 she

became prosopagnosic following a right amygdalohippo-

campectomy to treat epilepsy. In 2010 a second operation

removed most of her right anterior temporal lobe. Grace is a

43-year-old pharmacist (B-OT/AT1 in Dalrymple et al., 2011).

At 14 she became severely prosopagnosic and dyschroma-

topsic following infection with herpes simplex encephalitis.

She has a large lesion of the right anterior temporal lobe

extending to the middle fusiform and inferior temporal gyri.

Kepler is a 53-year-oldmanwho becameprosopagnosic after a

right inferior occipitotemporal stroke, and has a left upper

quadrantanopia that involves the macular region. Sandy is a

36-year-old woman who developed left hemianopia and pro-

sopagnosia following a resection for epilepsy in 1997 that was

complicated by a peri-operative stroke. All four individuals

had severe deficits processing facial identity (Fig. 1, leftmost

column).

In the first test format, participants rated 20 unique faces

(half female) for each dimension on a scale from 1 to 9. Con-

trols were 30 students (M¼ 19.1 years old, SD¼ 1.0; 14 female).

The second format matched the Cambridge Face Perception

Test (CFPT) (Duchaine, Yovel, & Nakayama, 2007), which we

used to measure identity perception. In ten trials, participants

had one minute to sort six faces on a particular dimension

(e.g., from least trustworthy to most trustworthy). Controls

were 32 students for CFPT trustworthiness (M ¼ 19.1, SD ¼ 1.0;

25 female), 35 students for CFPT attractiveness (M ¼ 18.9,

SD ¼ 0.9; 25 female) and 31 students for CFPT Aggressiveness

(M ¼ 19.3, SD ¼ 1.2; 22 female). The third format was a cate-

gorisation task called the Odd-One-Out (OOO). Participants

were presented, for three seconds, with three faces
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simultaneously and were asked to select the face that is

different from the other two on a particular dimension. Con-

trol data were provided by 30 participants (M¼ 30.1, SD¼ 16.4;

17 female) for all three OOOs. The ‘correct’ sorting orders in
Fig. 1 e Face identity processing and face evaluations in four a

measure perception of face attractiveness, trustworthiness and

neutral expressions. For CFPT and OOO we computed accuracy

participant’s ratings and consensus ratings. Bars represent z-sc

Aggressiveness was L4.5, and Sandy’s z-score on Attractivene

minimum at L4). Note the difference scales between identity an

differences to controls using the Crawford’s modified t test for

significance levels were not corrected for multiple comparisons

minor impairments, strengthening our claim that some prosop

were confirmed by the Cambridge Face Memory Test (CFMT, Du

Test (Duchaine & Nakayama, 2005) and the Cambridge Face Per
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the CFPTs and the ‘correct’ responses in the OOOs were

determined based on average ratings obtained previously

from 338 online participants (each average score included at

least 48 data points).
cquired prosopagnosics. We used three test formats to

aggressiveness. All tests presented greyscale faces in

, while for ratings we computed the correlation between a

ores relative to controls (Grace’s z-score on CFPT

ss was L4.5, but for ease of comparison we kept the scale

d face evaluation tests. Stars and red bars show significant

single-case studies (Crawford & Howell, 1998). The

; this conservative approach was employed to detect even

agnosics have intact face evaluations. Face identity deficits

chaine & Nakayama, 2006), Face Old/New Discrimination

ception Test (CFPT, Duchaine et al., 2007).
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Fig. 1 shows the results. Florence’s performance was normal

for all nine tests (3 face evaluations � 3 formats). Grace was

normal with trustworthiness. For attractiveness, she was

impaired with ratings (t ¼ 2.28, p ¼ .030), but normal with CFPT

and OOO. For aggressiveness, she provided typical ratings, but

was impairedwith the CFPT (t¼ 4.51, p< .001) and OOO formats

(t¼ 2.95, p¼ .006). Kepler was normal with trustworthiness and

attractiveness, but impaired with aggressiveness in the CFPT

(t ¼ 2.14, p ¼ .041) and scored in the lower range for the OOO

(t¼ 1.41, p¼ .166). Sandywas impaired at CFPT Trustworthiness

(t ¼ 3.32, p ¼ .002) and CFPT Attractiveness (t ¼ 4.11, p < .001),

but fine with rating and categorisation. She was normal with

aggressiveness.

Ourfindingsdemonstratethat faceevaluationscanbenormal

when face identity recognition is impaired. Critically, all proso-

pagnosics had normal evaluations of at least one dimension

across all three test formats. Florence’s results were especially

convincing; she was normal with all evaluations. Grace was

normal with trustworthiness, Kepler with trustworthiness and

attractiveness, and Sandy with aggressiveness. These results

strongly suggest that the perceptual mechanisms underlying

these judgments are dissociable from those used for identity.

While our results are consistent with the previous reports

of identity-evaluation dissociations in prosopagnosia, they

also show that individuals who ‘succeed’ with ratings do not

necessarily have normal perception of face attractiveness and

traits. Several prosopagnosics performed normally with rat-

ings for a dimension but were impaired with the sorting and

categorization tasks. For example, Grace showed normal

aggressiveness ratings, but was impaired with aggressiveness

sorting and categorization. This suggests the rating format in

isolation may not be sufficiently sensitive for neuropsycho-

logical investigations. Indeed, the average of correlations to

consensus judgments in controls was relatively low (between

.42 and .58) and the standard deviations large (.16e.29), which

is likely to lead to floor effects that could mask subtle im-

pairments. These limitations of ratings were also noted in

Todorov andDuchaine (2008) and Quadflieg et al. (2012). In one

case, normal performance with CFPT and OOO occurred

together with atypical ratings (Grace for attractiveness),

underlining more generally the importance of using multiple

measurements and formats to assess these evaluations.

To conclude, our findings suggest future research should

use multiple formats in studies of face evaluations. More

importantly, by using three test formats, one of which is

identical to the format used to assess identity processing

(CFPT), our findings provide firm evidence that identity pro-

cessing and face evaluations can dissociate in prosopagnosia.
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