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Autistic adults have insight 
into their relative face recognition 
ability
Bayparvah Kaur Gehdu 1, Clare Press 2,3, Katie L. H. Gray 4 & Richard Cook 5*

The PI20 is a self-report questionnaire that assesses the presence of lifelong face recognition 
difficulties. The items on this scale ask respondents to assess their face recognition ability relative to 
the rest of the population, either explicitly or implicitly. Recent reports suggest that the PI20 scores 
of autistic participants exhibit little or no correlation with their performance on the Cambridge Face 
Memory Test—a key measure of face recognition ability. These reports are suggestive of a meta-
cognitive deficit whereby autistic individuals are unable to infer whether their face recognition is 
impaired relative to the wider population. In the present study, however, we observed significant 
correlations between the PI20 scores of 77 autistic adults and their performance on two variants of the 
Cambridge Face Memory Test. These findings indicate that autistic individuals can infer whether their 
face recognition ability is impaired. Consistent with previous research, we observed a wide spread 
of face recognition abilities within our autistic sample. While some individuals approached ceiling 
levels of performance, others met the prevailing diagnostic criteria for developmental prosopagnosia. 
This variability showed little or no association with non-verbal intelligence, autism severity, or the 
presence of co-occurring alexithymia or ADHD.

Keywords  Face recognition, Twenty-item prosopagnosia index, Autism, Developmental prosopagnosia

Historically, lifelong face recognition difficulties were thought to be extremely rare1. Over the last twenty years, 
however, there has been growing appreciation that ‘congenital’ or ‘developmental’ prosopagnosia is far more 
common than was once believed2–5. Indeed, around 2% of the general population describe lifelong face recogni-
tion problems severe enough to disrupt their daily lives6,7. The incidence of lifelong face recognition difficulties 
is particularly high amongst autistic individuals, many of whom experience problems when asked to identify 
or match faces8–11.

Increasing awareness of these difficulties has fuelled the development of tools for the identification and 
assessment of face recognition impairments. One well-known measure is the Cambridge Face Memory Test 
(CFMT)12,13, a standardized objective test of face recognition ability that was developed to identify cases of 
developmental prosopagnosia. On each trial (72 in total), participants are asked to identify recently learned target 
faces from a line-up of three options (a target and two foils). The addition of view-point changes and high-spatial 
frequency visual noise increases task difficulty in the later stages. The CFMT has good internal reliability12,13 and 
correlates well with other measures of face identification14.

A second measure developed to aid the identification of developmental prosopagnosia is the Twenty Item 
Prosopagnosia Index (PI20)15–17. This self-report questionnaire was designed to provide standardized self-report 
evidence of face recognition difficulties, to complement diagnostic evidence obtained from objective computer-
based assessments such as the CFMT. The PI20 comprises 20 statements describing face recognition experiences 
drawn from qualitative and quantitative descriptions of individuals with lifelong face recognition difficulties. 
Respondents (typically adults) rate how well each statement describes their own experiences on a 5-point scale. 
Scores can range from 20 to 100. A score of 65 or higher is thought to indicate the likely presence of face rec-
ognition impairment. The PI20, originally written in English, has been translated into multiple languages (e.g., 
Italian, Portuguese, Danish, Japanese & Mandarin) and applied in various cultural contexts18–22. The twenty items 
comprising the PI20 can be viewed in the supplementary materials (Table S1).
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The items on the PI20 ask respondents to assess their face recognition ability relative to the rest of the popula-
tion, either explicitly (e.g., My face recognition ability is worse than most people; I am better than most people 
at putting a ‘name to a face’; I have to try harder than other people to memorize faces) or implicitly (e.g., When 
people change their hairstyle or wear hats, I have problems recognizing them; when I was at school, I struggled 
to recognize my classmates). There has been considerable debate about whether participants have the necessary 
insight into their relative face recognition ability to provide meaningful responses to such items 23–26. However, 
there is now strong evidence that the PI20 scores of non-autistic participants correlate with their performance 
on objective measures of face recognition accuracy15–17,27. While participants may lack fine-grained insight into 
their face recognition ability (e.g., whether they fall within the 45th or 55th percentile), these findings suggest 
that respondents have enough insight to provide meaningful responses on the PI20; i.e., they appear to have 
some idea whether their face recognition is impaired or unimpaired.

This may not be true of autistic individuals, however. Minio-Paluello and colleagues28 reported that the PI20 
scores of autistic adults (N = 63) exhibited little or no correlation with their performance on the CFMT—a key 
objective test of face recognition ability. A similar result was described by Stantić and colleagues10. In this study, 
the authors observed a non-significant correlation of r = − 0.17 between the PI20 scores of 31 autistic adults and 
their performance on the CFMT. If found to be robust, these results have important theoretical implications: they 
raise the possibility that face recognition in autism may be subject to a metacognitive deficit, whereby autistic 
individuals are unable to infer whether (or not) their face recognition ability is impaired relative to the wider 
population. There is also an important substantive implication. These results suggests that the PI20 may not be 
suitable for screening autistic participants for face recognition difficulties. This would be a non-trivial limitation, 
not least because face recognition difficulties appear to be far more prevalent in the autistic population than in 
the non-autistic population8–11.

There are several reasons to be cautious when interpreting these findings, however. First, previous research 
suggests that metacognitive differences in autistic adults tend to be small and subtle, if observed at all29. Second, 
the study described by Stantić et al.10 was not designed to examine individual differences. Any conclusions about 
face recognition variability and correlations therewith, are limited by the relatively small size of the study’s autistic 
sample (N = 31). Correlation estimates obtained with small samples are notoriously unstable30. Third, both results 
were obtained using the original version of the CFMT (the CFMT-O)13. This version of the CFMT is now easily 
accessible online; it is hosted by several websites, and various prosopagnosia forums and pop-science resources 
link to this test. Consequently, many individuals with face recognition difficulties have attempted the CFMT-O 
on multiple occasions31. Where practice benefits arise, participants may achieve higher scores than might be 
expected based on their PI20 score.

In light of the foregoing observations, we were keen to re-examine the relationship between the PI20 scores 
and CFMT performance of autistic individuals. To this end, a group of 77 autistic participants completed the PI20 
questionnaire and two variants of the CFMT: the original (CFMT-O)13 and the Australian (CFMT-A)12 versions. 
The CFMT-O and CFMT-A share an identical format and differ only in terms of the (White male) facial identities 
used. Unlike the CFMT-O, however, the CFMT-A is not widely available to the members of the general public.

It has been noted previously that the face recognition abilities of autistic participants vary widely8–11,28. At 
present, however, little is known about the nature and origin of this variability. Some of this variance might be 
explained by differences in autism severity32. However, performance on face processing tasks may also be affected 
by differences in non-verbal intelligence33 and the presence of co-occurring conditions, notably alexithymia34,35 
and attention-deficit-hyperactivity disorder (ADHD)36,37. We therefore took this opportunity to explore which 
of these factors—if any—predicted face recognition performance in our autistic sample.

Methods
Participants
Seventy-seven participants with a clinical diagnosis of autism (Mage = 35.99 years; SDage = 11.60 years) were 
recruited via www.​ukaut​ismre​search.​org. All autistic participants had received an autism diagnosis (e.g., Autism 
Spectrum Disorder, Asperger’s Syndrome) from a clinical professional (General Practitioner, Neurologist, Psychi-
atrist or Clinical Psychologist) based in the U.K. All participants in the autistic group also reached cut-off (a score 
of 32) on the Autism Spectrum Quotient (AQ)38. The mean AQ score of the participants was 42.45 (SD = 4.17). To 
be eligible, participants also had to be aged between 18 and 60, speak English as a first language and have normal 
or corrected-to-normal visual acuity. All participants were required to be a current U.K. resident.

Of the 16 individuals who described their sex as male, 13 described their gender identity as male, 2 identified 
as non-binary and 1 identified as female. Of the 61 individuals who described their sex as female, 48 described 
their gender identity as female, 9 identified as non-binary, 1 as male and 3 preferred not to say. Seventy-six of 
the 77 participants identified as White (73: White-British, 1: White Irish, 2: White-Other). One participant did 
not specify their ethnicity. Sixty-eight of the participants were right-handed, while 9 were left-handed.

Data collection for the study took place between June and August 2023. At the outset, our aim was i) to 
recruit as many participants as possible during this period, and ii) to stop data collection at the end of August 
provided a minimum sample size of N = 62 had been reached. A sample of N = 62 yields a 90% chance of detect-
ing a correlation of r = 0.40 between PI20 scores and CFMT performance. Our final sample (N = 77) comfortably 
exceeded this minimum.

Ethical clearance was granted by the Departmental Ethics Committee for Psychological Sciences, Birkbeck, 
University of London and the experiment was conducted in line with the ethical guidelines laid down in the 6th 
(2008) Declaration of Helsinki. All participants gave informed consent before taking part.

http://www.ukautismresearch.org
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Measures
The principal aim of the study was to elucidate the relationship between participants’ PI20 scores and their per-
formance on the CFMT. To this end, all participants completed the PI20 questionnaire16 and two versions of the 
CFMT: the CFMT-O13 and the CFMT-A12. All participants completed the PI20 before attempting the CFMTs. 
Participants also completed the AQ to confirm their eligibility for the study. In addition to these measures, all 
participants completed a self-report measure of alexithymia severity: the Twenty-item Toronto Alexithymia Scale 
(TAS20)39,40, a self-report measure of ADHD traits: the Adult ADHD Self-Report Scale (ASRS)41, and a matrix 
reasoning task (MRT) to assess their non-verbal intelligence.

The TAS20 comprises 20 statements that relate to one’s ability to describe and identify emotions and interocep-
tive sensations. Respondents indicate to what extent each statement applies to them on a 5-point scale. Scores can 
range from 20 to 100, with higher scores indicative of more alexithymic traits. A score of 61 or higher is thought 
to index clinically significant levels of alexithymia. The TAS20 has good psychometric properties39 and is widely 
used to assess the presence of alexithymia in autistic and non-autistic individuals34.

The ASRS is a self-report questionnaire that assesses the presence of traits associated with inattention, hyper-
activity, and impulsivity. The ASRS consists of two parts: Part A is a 6-item screener that has been shown to 
effectively discriminate clinical cases of adult ADHD from non-cases42. Each response is scored as either 0 or 
1, thus screener scores can range from 0 to 6. A score of 4 or above is thought to be associated with clinically 
significant levels of ADHD traits. Part B consists of 12 follow-up items that can be used to probe symptomology. 
Part B was not employed here.

The MRT employed consists of forty items selected from The Matrix Reasoning Item Bank43. Participants 
were given 30 s to complete each puzzle by selecting the correct answer from 4 options. Participants responded 
using keyboard number keys (1–4), were given a 5-s warning before the end of each trial, and received no feed-
back. Each participant attempted all forty items. Participants had to complete 3 practice trials correctly before 
beginning the test. We have employed this measure in previous studies of social perception in autism8,35. Based 
on a sample of 100 non-autistic adults (Mage = 34.90; SDage = 10.16), we estimate the test–retest reliability of this 
measure to be rp = 0.727 (see Supplementary Material). All data reported here were collected online. Both versions 
of the CFMT and the matrix reasoning test were administered via Gorilla Experiment Builder44.

Statistical procedures
The correlational analyses described below (all α = 0.05, two-tailed) were conducted using Pearson’s r (rp) and 
Spearman’s rho (rs). The comparison of autistic subgroups was assessed using independent samples t-tests 
(α = 0.05, two-tailed). For each t-test we also provide the associated Bayes factor (BF), calculated in JASP45 
with default prior width. We interpret BFs of less than 3.0 as anecdotal evidence for the null hypothesis. BFs of 
greater than 3.0 are treated as substantial evidence for the null hypothesis46. The data supporting all the analyses 
described are available via the Open Science Framework (https://​osf.​io/​tesk5/).

Results
The mean scores obtained for each measure are shown in Table 1. As expected, we saw strong correlation 
between performance on the CFMT-O and CFMT-A [N = 77, rp = 0.744, p < 0.001], underscoring the good psy-
chometric properties of our two dependent measures. We also observed a number of significant correlations 
between our predictor variables (Table 1). Reassuringly, several of these relationships are predicted by the exist-
ing literature34,47,48, including the AQ-TAS20 correlation [N = 77, rp = 0.526, p < 0.001] and the AQ-ASRS cor-
relation [N = 77, rp = 0.322, p = 0.004]. The mean PI20 score (M = 62.43) accords well with the mean PI20 score 
described by Stantić and colleagues10 (M = 63.30) but is a little higher than that reported by Minio-Paluello and 
colleagues28 (M = 55.5).

Does the autistic sample exhibit poor face recognition?
The present study had two principal aims: first, to establish whether or not the PI20 scores of autistic adults 
correlate with their CFMT performance. Second, to explore whether differences in non-verbal intelligence and 

Table 1.   Mean performance of the autistic sample on the measures employed in the study and their respective 
correlations (rp). CFMT-O: Cambridge Face Memory Test – Original version. CFMT-A: Cambridge Face 
Memory Test – Australian version. PI20: Twenty-item Prosopagnosia Index. AQ: Autism-Spectrum Quotient. 
TAS20: Toronto Alexithymia Scale. MRT: Matrix Reasoning Test. ASRS: Adult ADHD Self-Report Scale. 
*p < 0.05; **p < 0.01, ***p < 0.001.

Variable M (SD) α 1 2 3 4 5 6 7

1. CFMT-O 67.95 (15.80) 0.912 –

2. CFMT-A 70.67 (15.22) 0.909  0.744*** –

3. PI20 62.43 (20.19) 0.947 − 0.486*** − 0.464*** –

4. AQ 42.45 (4.17) 0.699 − 0.190 − 0.173 0.301** –

5. TAS20 67.82 (12.23) 0.865 − 0.177 − 0.252* 0.292** 0.526*** –

6. MRT 25.32 (5.95) 0.817 − 0.090 0.001 0.214 − 0.089 0.046 –

7. ASRS 4.21 (1.67) 0.680 0.077 0.064 0.267* 0.322** 0.453*** 0.090 –

https://osf.io/tesk5/
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the presence of co-occurring conditions (alexithymia and ADHD) account for the enormous variability in face 
recognition ability seen in the autistic population. Thus, the focus of our investigation is the variability in face 
recognition performance observed within the autistic sample.

At the outset of our analyses, however, we first sought to evaluate the overall performance of the autistic 
sample on the CFMT-O (M = 67.95, SD = 15.80) and CFMT-A (M = 70.67, SD = 15.22). For this purpose, we 
employed comparison data reported by Tsantani et al.17 (Fig. 1a). These data were obtained from 238 non-autistic 
individuals (131 females, 104 males, 3 non-binary; Mage = 36.56, SDage = 11.72), who completed online versions 
of the CFMT-O (M = 73.96, SD = 13.77) and CFMT-A (M = 75.37, SD = 12.48) under similar conditions. The par-
ticipants in this sample were recruited via Prolific (www.​proli​fic.​com). Thirteen of the 238 participants (5.46%) 
reached the PI20 cut-off score of 65 (M = 44.85, SD = 10.70).

As expected, the scores of the autistic participants in our sample were significantly below those seen in this 
comparison sample, both for the CFMT-O [t(313) = 3.207, d = 0.420, p = 0.001, BF01 = 0.057] and the CFMT-A 
[t(110.97) = 2.453, p = 0.016, d = 0.356, BF01 = 0.221]. Note, for this latter comparison it was necessary to correct 
the degrees of freedom because the variance in our autistic sample was greater than that seen in the non-autistic 
comparison data [F(1, 313) = 5.387, p = 0.021]. The fact that the CFMT scores of our autistic sample tended to 
be lower than those of the non-autistic comparison sample accords well the existing literature8–11. This finding 
suggests that, in terms of face recognition ability, our autistic sample is broadly comparable with autistic samples 
described elsewhere.

Do PI20 scores predict CFMT scores?
Next, we sought to determine whether the PI20 scores of our autistic participants were predictive of their CFMT 
performance. To begin, we examined the simple correlations between participants’ PI20 and CFMT scores. Con-
trary to the findings of Minio-Paluello et al.28 and Stantić et al.10, we observed significant correlation between PI20 
scores and performance on both the CFMT-O [N = 77, rp = − 0.486, p < 0.001] and CFMT-A [N = 77, rp = − 0.464, 
p < 0.001] (Fig. 2). Similar correlations were seen when the raw scores were transformed into ranks for both the 
CFMT-O [N = 77, rs = − 0.435, p < 0.001] and CFMT-A [N = 77, rs = − 0.469, p < 0.001].

We also conducted a complementary subgroup analysis based on the established PI20 cut-off of 65. We 
split our sample of 77 autistic participants into those who met the cut-off (N = 42, Mage = 37.40, SDage = 11.61) 
and those who did not (N = 35, Mage = 34.29, SDage = 11.51). The autistic participants who met the PI20 cut-
off achieved significantly lower scores than those who did not on both the CFMT-O [low-scorers: M = 76.23, 
SD = 13.59; high-scorers: M = 61.04, SD = 14.21; t(75) = 4.762, p < 0.001, d = 1.090, BF01 < 0.001] and the CFMT-
A [low-scorers: M = 77.54, SD = 12.60; high-scorers: M = 64.95, SD = 14.97; t(75) = 3.946, p < 0.001, d = 0.903, 
BF01 = 0.007] (Fig. 1b). Moreover, the autistic participants who met the PI20 cut-off performed worse on the 
CFMT-O [t(278) = 5.576, p < 0.001, d = 0.933, BF01 < 0.001] and CFMT-A [t(278) = 4.835, p < 0.001, d = 0.809, 
BF01 < 0.001] than the non-autistic participants tested by Tsantani and colleagues17 (Fig. 1b). In contrast, the 
CFMT-O scores [t(271) = − 0.914, p = 0.362, d = − 0.165, BF01 = 3.556] and CFMT-A scores [t(271) = − 0.960, 

Figure 1.   (a) Mean scores on the CFMT-O and CFMT-A for the autistic sample. (b) Mean scores on the 
CFMT-O and CFMT-A for those autistic participants who reached the PI20 cut-off score (high-scorers) and 
those who did not (low-scorers). The non-autistic comparison data illustrated in both panels is taken from 
Tsantani et al.17. **p ≤ 0.01, ***p ≤ 0.001. Error bars denote ± 1SD.

http://www.prolific.com
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p = 0.338, d = − 0.174, BF01 = 3.419] of the autistic participants who did not meet the PI20 cut-off did not differ 
significantly from the comparison distributions described by Tsantani et al.17.

Do co‑occurring alexithymia and ADHD predict face recognition in autism?
There was some correlation between scores on the TAS20—a measure of alexithymia—and performance on the 
CFMT-A [N = 77, rp = − 0.252, p = 0.027]. We also observed a significant correlation between TAS20 scores and 
average performance on the CFMT-O and CFMT-A [N = 77, rp = − 0.229, p = 0.045]. However, we failed to observe 
a significant relationship with CFMT-O scores independently [N = 77, rp = − 0.177, p = 0.125]. We also note that 
the significant TAS20-CFMT correlations described above do not survive correction for multiple comparisons. 
No significant correlation was observed between scores on the ASRS—a measure of ADHD traits—and either 
CFMT-O scores [N = 77, rp = 0.077, p = 0.504] or CFMT-A scores [N = 77, rp = 0.064, p = 0.580]. Interestingly, we 
observed a noteworthy correlation between TAS20 and ASRS scores [N = 77, rp = 0.453, p < 0.001]; i.e., those autis-
tic participants who reported high levels of alexithymic traits also reported higher levels of ADHD traits (Fig. 3).

Like the PI20, both the TAS20 and the ASRS have established cut-offs, associated with clinically significant 
levels of alexithymia and ADHD traits, respectively. We therefore examined whether subgroup analyses of TAS20 
and ASRS scores would reveal evidence of a predictive relationship with CFMT. Of the 77 autistic participants, 59 

Figure 2.   Scatterplots of the relationship between PI20 scores and performance on the CFMT-O (left) and the 
CFMT-A (right). The solid lines depict the linear trends. The dashed lines depict the mean performance of the 
non-autistic sample described by Tsantani et al.17.

Figure 3.   Simple correlations observed between autism severity (inferred from scores on the AQ 
questionnaire), levels of alexithymia (inferred from TAS20 scores), and the presence of ADHD traits (inferred 
from the ASRS screener). All correlations are significant at p < 0.001 (N = 77).



6

Vol:.(1234567890)

Scientific Reports |        (2024) 14:17802  | https://doi.org/10.1038/s41598-024-67649-8

www.nature.com/scientificreports/

met the TAS20 cut-off for clinically significant levels of alexithymia, while 18 did not. Those who met cut-off and 
those who did not, did not differ in their scores on the CFMT-O [low-scorers: M = 70.22, SD = 14.78; high-scorers: 
M = 67.26, SD = 16.15; t(75) = 0.694, p = 0.490, d = 0.187, BF01 = 3.016] or on the CFMT-A [low-scorers: M = 74.15, 
SD = 11.32; high-scorers: M = 69.61, SD = 16.60; t(75) = 1.110, p = 0.271, d = 0.299, BF01 = 2.212]. Similarly, 51 
autistic participants met the ASRS cut-off for clinically significant ADHD traits, while 26 did not. Once again, 
there was little sign that CFMT-O scores [low-scorers: M = 66.61, SD = 18.64; high-scorers: M = 68.63, SD = 14.29; 
t(75) = 0.527, p = 0.600, d = 0.127, BF01 = 3.586] or CFMT-A scores [low-scorers: M = 71.53, SD = 16.29; high-
scorers: M = 70.23, SD = 14.80; t(75) = 0.351, p = 0.727, d = 0.084, BF01 = 3.831] differed across these subgroups.

Is face recognition in autism affected by non‑verbal intelligence or autism severity?
No significant correlation was observed between AQ scores and CFMT-O scores [N = 77, rp = − 0.190, p = 0.098] 
or between AQ scores and CFMT-A scores [N = 77, rp = − 0.173, p = 0.131]. Note, however, meeting the AQ 
cut-off score was part of the study inclusion criteria; hence, all 77 autistic participants had an AQ score of 33 
or higher. Similarly, no significant correlation was observed between MRT scores and CFMT-O scores [N = 77, 
rp = − 0.090, p = 0.436] or between MRT scores and CFMT-A scores [N = 77, rp = 0.001, p = 0.992]. In sum, we find 
no evidence in our data that non-verbal intelligence or autism severity influence the face recognition abilities 
of autistic participants.

General discussion
There is now considerable evidence that the PI20 scores of non-autistic participants correlate with their perfor-
mance on objective measures of face recognition accuracy15–17,27. These findings suggest that respondents have 
enough insight into their relative face recognition ability to provide meaningful responses on the PI20. Recently, 
however, Minio-Paluello et al.28 reported that the PI20 scores of autistic participants (N = 66) exhibited little or no 
correlation with their performance on the CFMT. A similar finding was described by Stantić et al.10, albeit with a 
smaller sample (N = 31). These reports are potentially important because they suggest the possibility that autistic 
individuals may experience a metacognitive deficit, whereby they are unable to infer whether (or not) their face 
recognition ability is impaired. Moreover, these results raise the possibility that the PI20 may be unsuitable for 
screening autistic participants for face recognition difficulties.

Contrary to these reports, however, we find clear evidence of association between the PI20 scores of autistic 
participants (N = 77) and their performance on the CFMT-O and the CFMT-A. This association was evident both 
in simple correlation analyses, and in subgroup analyses where the autistic sample was split into those who met 
the established cut-off for developmental prosopagnosia, and those who did not. The mean score of those autistic 
participants who met cut-off was ~ 15% and ~ 12.5% lower than those that did not, on the CFMT-O and CFMT-
A, respectively. Indeed, those autistic participants who did not meet the PI20 cut-off exhibited similar levels of 
performance to a non-autistic comparison sample described previously17. Together, these analyses provide clear 
evidence that the PI20 scores of autistic participants predict their CFMT performance.

The most likely explanation for the failure of Stantić et al.10 to detect a correlation between scores on the 
PI20 and the CFMT is the relatively small size of their autistic group (N = 31). As we allude to in the introduc-
tion, (1) this study was not designed to examine the individual differences seen within the autistic population, 
and (2) correlation estimates obtained with small samples are notoriously unstable30. Post-hoc power analysis 
indicates there is a 38% chance of failing to detect a significant correlation of r = 0.40 with a sample of this size 
(α = 0.05, two-tailed).

Assuming the authors scored the PI20 correctly, the null correlation described by Minio-Paluello et al.28 
is harder to explain. One relevant factor may be the wide range of general cognitive abilities present in their 
autistic sample (N = 63). As a self-report scale, the PI20 has relatively high verbal demands potentially making 
it unsuitable for individuals with intellectual disability. Moreover, five of the twenty items are reverse scored. 
Respondents must therefore read individual items carefully to respond appropriately. If some of the participants 
tested by Minio-Paluello et al.28 struggled to interpret scale items, and were unable to respond appropriately, this 
might also explain why the mean PI20 score was lower than that reported here and elsewhere10.

It is now beyond doubt that the face recognition abilities of autistic participants vary enormously8–11,28. Once 
again, we saw evidence of this variability in our sample. On the one hand, 13 of our 77 autistic participants 
(16.9%) scored 65 or higher on the PI20 and scored less than 60% on both versions of the CFMT. These indi-
viduals would meet the diagnostic criteria for developmental prosopagnosia employed by the vast majority of 
research groups13,49. On the other hand, 10 of the 77 autistic participants (13.0%) scored 85% or higher on both 
tests, suggestive of excellent face recognition12,17.

There was little sign in our data that variability in face recognition ability is attributable to differences in 
non-verbal intelligence (as measured by MRT score), autism severity (as measured by AQ score), or the pres-
ence co-occurring ADHD traits (as measured by ASRS score). There was some hint of a potential relationship 
between the presence of co-occurring alexithymia and face recognition ability: TAS20 scores were negatively 
correlated with performance on the CFMT-A and with average CFMT performance. However, TAS20 scores 
did not exhibit significant correlation with CFMT-O scores independently, and the foregoing correlations do 
not survive correction for multiple-comparisons.

What should we make of this variability? We favour the view that, like alexithymia and ADHD, develop-
mental prosopagnosia is a neurodevelopmental condition that can occur independently of autism, but that 
also frequently co-occurs with autism4,8,51,52. This view not only accounts for the severe lifelong face recogni-
tion problems seen in some autistic individuals, but also explains why many other autistic individuals exhibit 
excellent face recognition. Moreover, this account accords with the prevailing view that the co-occurrence of 
neurodevelopmental conditions is the ‘norm’ rather than the exception34,47,48,53–55. Given what we know about 
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neurodevelopmental conditions more broadly, it would be hugely surprising if the incidence of developmental 
prosopagnosia was not elevated in the autistic population.

Recently, some authors have rejected this account citing evidence that autistic samples still exhibit below-
average face recognition when those who meet the diagnostic criteria for prosopagnosia are removed11. However, 
this critique overlooks two issues. First, diagnostic assessments for developmental prosopagnosia are imperfect26. 
Many autistic individuals with severe co-occurring prosopagnosia may fail to meet diagnostic thresholds simply 
because of measurement error. Second, the severity of developmental prosopagnosia is thought to vary56. While 
some autistic individuals may experience severe developmental prosopagnosia, others may experience relatively 
mild forms. These latter individuals may fail to meet conservative diagnostic criteria for developmental prosop-
agnosia, but still exhibit below average face recognition.

While it was not the focus of our study, we observed a striking correlation between the presence of alexithymia 
and ADHD traits in our autistic participants. The fact that those autistic participants who report high levels of 
alexithymia also tend to report high levels of ADHD traits is potentially significant for understanding socio-
cognitive differences in autism. In recent years, there has been increasing suggestion that many social percep-
tion difficulties traditionally attributed to autism—such as atypical interpretation of facial expressions35,57 and 
reduced eye-region fixations50,58—may actually be products of co-occurring alexithymia. Likewise, there is some 
suggestion that other socio-cognitive differences attributed to autism—for example, atypical attentional cueing 
by gaze direction37—may be partly attributable to co-occurring ADHD. To date, however, authors have tended 
to assess the presence of either co-occurring alexithymia or co-occurring ADHD. In future, it may prove valu-
able to establish the extent to which these constructs exert independent or interactive effects in these domains.

Limitations and future directions
We note that 61 of our 77 participants described their sex as female. Conversely, the majority of the autistic popu-
lation are thought to identify as male59. This is not the first time that a high proportion of female participants has 
been seen where studies have sought to recruit autistic participants online60. Unlike participant age61, the sex/
gender of observers is not thought to exert a strong influence on face recognition ability62. However, we acknowl-
edge the need to replicate the present findings in a sample more representative of the wider autistic community.

It is important that future research ascertain if/how other measures of meta-cognitive performance—such as 
estimates of meta c and meta d inferred from type-II signal detection tasks63,64—relate to participants’ responses 
on the PI20. For example, one might hypothesize that the PI20 scores of those with a higher meta c ought to 
correspond more closely to objective face recognition performance. It might also be interesting to examine 
how autistic and non-autistic individuals acquire insight into their relative face recognition abilities (e.g., What 
kinds of face recognition errors are salient? What have individuals been told about face recognition in autism?).

Conclusion
Contrary to recent reports, we observed significant correlation between PI20 scores and performance on both 
the CFMT-O and CFMT-A in autistic adults. This finding indicates that autistic individuals are able to infer 
whether (or not) their face recognition ability is impaired and confirms that the PI20 can be used to screen 
autistic participants for face recognition difficulties. Consistent with previous research, the face recognition 
performance within our autistic sample varied considerably. While some individuals approached ceiling levels 
of recognition accuracy, others met the prevailing diagnostic criteria for developmental prosopagnosia. This 
variability showed little or no association with non-verbal intelligence, autism severity, or the presence of co-
occurring alexithymia or ADHD.

Data availability
The data supporting all the analyses is available here: https://​osf.​io/​tesk5/.
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