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In his comment on our article, ‘Comprehensive comparison of social cognitive performance in
autism spectrum disorder and schizophrenia’ (Pinkham et al., 2019), Crespi argues that report-
ing data indicating behavioral similarities between disorders may be of limited utility because
they provide little actionable information about diagnosis, causes, or treatments. Although we
agree with his primary point that behavioral overlap can emerge from distinct mechanistic ori-
gins, we disagree that similarities in social cognitive performance in autism spectrum disorder
(ASD) and schizophrenia (SCZ) are without nosological or clinical value, particularly when
revealed through well-controlled, large samples using psychometrically validated measures.
We believe that behavioral convergence between disorders is important to acknowledge –
and contrary to his claim that they obscure mechanistic and clinical distinctions – we think
that they can provide a strong and necessary starting point for more targeted studies aimed
at uncovering and understanding mechanisms and informing effective treatments. In the
response below, we highlight areas of agreement with Crespi but also offer several counter-
points to each of the considerations he uses to support his argument.

First, Crespi comments that similar behavioral outcomes can result from similar, partially
overlapping, or even opposing (Crespi & Badcock, 2008), biological causes and that the data
we report may inadvertently imply mechanistic similarities. While we fully agree that basic
performance-based social cognitive comparisons between ASD and SCZ cannot address mech-
anism, we disagree that behavioral similarities necessarily imply mechanistic ones. Indeed, we
explicitly caution against such an interpretation in the paper’s discussion and have previously
written extensively, both in empirical (Morrison et al., 2017; Sasson et al., 2007; Sasson,
Pinkham, Weittenhiller, Faso, & Simpson, 2016) and review (Sasson, Pinkham, Carpenter,
& Belger, 2011) papers, about the possibility of different mechanisms within ASD and SCZ
producing similar behavioral outcomes. Additionally, although Crespi cites several studies sug-
gesting divergent neurobiological mechanisms of social cognitive ability within ASD and SCZ,
we are aware of several other studies, uncited in his letter, that suggest shared mechanisms (e.g.
Chen et al., 2017; Ciaramidaro et al., 2018; Pinkham, Hopfinger, Pelphrey, Piven, & Penn,
2008) and several others that report both areas of neurobiological overlap and discrepancy
(e.g. Cheung et al., 2010; Sugranyes, Kyriakopoulos, Corrigall, Taylor, & Frangou, 2011).
Such mixed findings may emerge because of sample and methodological differences, or
more likely, because some combination of shared and divergent mechanisms underlies social
cognitive impairment in ASD and SCZ. We believe that the evaluation of each of these pos-
sibilities first requires rigorous, well-powered comparisons that firmly establish behavioral pat-
terns. We hope that our paper provides this, and can be used as a roadmap for investigating
mechanisms and guiding treatment.

Crespi also argues that without information on mechanism, knowledge of quantitative
levels of deficits is limited in its utility. In our view, this depends on the question one is
attempting to answer. As we note in the article, previous findings regarding the degree of over-
lap in social cognitive performance between disorders have been mixed and hampered by dif-
ferences between studies that introduce confounds and preclude definitive conclusions. Our
goal was to add clarity to this literature by assessing a large, well-characterized, demographic-
ally, and intellectually comparable sample of ASD, SCZ, and typically-developing participants
using a broad battery of psychometrically-validated social cognitive tasks spanning a range of
subdomains (e.g. emotion processing and theory of mind). By doing so, we are able to provide
strong evidence that social cognitive impairments are an integral part of both disorders that
should be considered when assessing prognosis, support needs, and treatment. Further, unlike
many previous comparative studies, our comparison was not conducted on a single social cog-
nitive task but rather on a comprehensive battery, and is the first to administer tasks validated
for use in both ASD (Morrison et al., 2019) and SCZ (Pinkham, Penn, Green, & Harvey, 2015).
Our findings therefore provide some of the strongest evidence yet that social cognitive impair-
ment in both ASD and SCZ is not relegated to a specific area of social cognition (e.g. theory of
mind) but is expansive and encompassing. Finally, as noted in the paper, we did predict specific
patterns of social cognitive differences in ASD and SCZ that largely were not supported by our
findings. Although we would never characterize our results as definitive, we do believe our study
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to be the most rigorous social cognitive comparison of ASD and
SCZ to date and feel strongly that sharing these results, regardless
of whether they align with a priori hypotheses, is important for the
field to have and use to inform future investigations.

Second, Crespi notes that diagnosis-based approaches like ours
are counter to RDoC principles, and that identification of shared
mechanisms is better done through investigations of how ‘biological
adaptations connect to psychological maladaptations.’ This issue is
one concerning the value of different starting points (e.g. whether
investigations should be bottom-up or top-down), and we believe
both offer value and depend largely on one’s research questions
and aims. Although it is undoubtedly helpful to examine genes
and brain function in ASD and SCZ to determine how these factors
relate to social functioning, behavioral comparative studies can help
identify candidate genetic and neural mechanisms and provide the
necessary foundation for these examinations. For example, given
that social cognition is impaired in ASD and SCZ, it makes sense
to investigate the functioning of social cognitive neural networks,
which many studies have done. However, without these basic
behavioral studies, the search for neurobiological mechanisms
becomes like the search for a needle in a haystack, where we run
the risk of unfocused studies that are more likely to suffer Type I
error. Thus, identifying areas of behavioral overlap can help cull
where within the haystack to look. Further, starting with behavioral
patterns also has an important practical benefit. It is much easier
and economically viable to screen individuals for social cognitive
impairments and to then assess associated brain function than it
is to screen for abnormal temporal parietal junction or amygdala
functioning, for example, and only then test for poor social cogni-
tive performance. Additionally, starting at the behavioral level can
help identify meaningful clinical subgroups, such as SCZ patients
with and without paranoia, that may help uncover distinguishing
mechanisms [e.g. hypermentalizing in SCZ may be specific to
those individuals who also experience paranoia (Ciaramidaro
et al., 2015; Frith & Corcoran, 1996)]. In general, we believe that
future studies that focus on accounting for heterogeneity within dis-
orders (e.g. Pu et al., 2019) will be particularly profitable for
informing mechanistic understanding.

Finally, in his third point, Crespi states that behavioral tasks
that do not show differences between disorders cannot aid in dif-
ferential diagnosis and that measures will only be helpful to the
degree that they indicate differences rather than quantify deficits.
The point regarding differential diagnosis is valid; however,
behavioral tasks, whether they show differences between disorders
or not, are essential to identifying problem areas and developing
individualized treatment protocols. At the beginning of his com-
mentary, Crespi asks what is learned by noting that someone has
deficits in social cognition. Quite simply, that person and his pro-
vider have learned that he has difficulty in an area that will likely
benefit from treatment. Also, because we know that there is vari-
ability in the degree of social cognitive impairment, at least within
SCZ (Hajdúk, Harvey, Penn, & Pinkham, 2018), it is important to
determine whether or not any individual patient is presenting with
social cognitive difficulties. If the individual is functioning within
the normative range, then social cognitive treatment is likely not a
recommended component of treatment. Further, even in the event
that treatment is warranted, we believe that one does not necessar-
ily need to know the exact mechanism of impairment in order for
treatment to provide benefit. For example, we still do not know
precisely how risperidone and aripiprazole, the only
FDA-approved medications for ASD, are beneficial in the treat-
ment of both ASD and SCZ (King & Lord, 2011); yet, the lack

of mechanistic understanding does not undermine their effective-
ness. Similarly, Cognitive Enhancement Therapy appears to
improve neurocognitive and social cognitive functioning in both
ASD and SCZ (Eack et al., 2018; Hogarty et al., 2004), despite
our lack of knowledge regarding the origin of these impairments.
Although mechanistic understanding undoubtedly has the poten-
tial to enhance treatment benefit, the lack of clarity about under-
lying mechanisms existing today should not discourage or
preclude individuals with social cognitive impairment from seek-
ing out currently-available evidence-based treatments.

Thus, while it could be argued that demonstrations of diver-
gence are more informative than demonstrations of convergence,
we maintain that both are important and worthwhile. The par-
ticular benefits of identifying points of behavioral convergence
are the elucidation of candidate mechanisms and the ability to
reasonably explore whether mechanisms or treatments investi-
gated in one disorder may also apply to the other. In our view,
prioritizing divergence above all else jeopardizes the ability to
conduct meaningful investigations. The value of studies should
not be based on the presence of group differences or statistically
significant findings; rather, strong and valid design should be
emphasized and data taken at face value. Direct comparisons
may reveal either convergence or divergence, and it would be a
disservice to the field for researchers to refrain from conducting
or reporting a study simply because they find similarity instead
of difference.

Financial support. This work was funded by grants from the National
Institute of Mental Health at the National Institutes of Health (RO1
MH093432, PIs Harvey, Penn, Pinkham; R15 MH101595, PI Sasson).

Conflict of interest. Dr Pinkham has received consulting fees and travel
reimbursement from Roche. Dr Sasson reports no conflicts of interest.

References

Chen, H., Uddin, L. Q., Duan, X., Zheng, J., Long, Z., Zhang, Y., … Chen, H.
(2017). Shared atypical default mode and salience network functional con-
nectivity between autism and schizophrenia. Autism Research, 10, 1776–
1786.

Cheung, C., Yu, K., Fung, G., Leung, M., Wong, C., Li, Q., … McAlonan, G.
(2010). Autistic disorders and schizophrenia: Related or remote? An ana-
tomical likelihood estimation. PLoS ONE, 5, e12233.

Ciaramidaro, A., Bölte, S., Schlitt, S., Hainz, D., Poustka, F., Weber, B., …
Walter, H. (2015). Schizophrenia and autism as contrasting minds: Neural
evidence for the hypo-hyper-intentionality hypothesis. Schizophrenia
Bulletin, 41, 171–179.

Ciaramidaro, A., Bölte, S., Schlitt, S., Hainz, D., Poustka, F., Weber, B.,…Walter,
H. (2018). Transdiagnostic deviant facial recognition for implicit negative
emotion in autism and schizophrenia. European Neuropsychopharmacology,
28, 264–275.

Crespi, B., & Badcock, C. (2008). Psychosis and autism as diametrical disor-
ders of the social brain. Behavioral and Brain Sciences, 31, 241–261.

Eack, S. M., Hogarty, S. S., Greenwald, D. P., Litschge, M. Y., Porton, S. A.,
Mazefsky, C. A., & Minshew, N. J. (2018). Cognitive enhancement therapy
for adult autism spectrum disorder: Results of an 18-month randomized
clinical trial. Autism Research, 11, 519–530.

Frith, C. D., & Corcoran, R. (1996). Exploring ‘theory of mind’ in people with
schizophrenia. Psychological Medicine, 26, 521–530.

Hajdúk, M., Harvey, P. D., Penn, D. L., & Pinkham, A. E. (2018). Social cog-
nitive impairments in individuals with schizophrenia vary in severity.
Journal of Psychiatric Research, 104, 65–71.

Hogarty, G. E., Flesher, S., Ulrich, R., Carter, M., Greenwald, D., Pogue-Geile,
M., … Garrett, A. (2004). Cognitive enhancement therapy for schizophre-
nia: Effects of a 2-year randomized trial on cognition and behavior.
Archives of General Psychiatry, 61, 866–876.

Psychological Medicine 527

https://doi.org/10.1017/S0033291719003635 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291719003635


King, B. H., & Lord, C. (2011). Is schizophrenia on the autism spectrum? Brain
Research, 1380, 34–41.

Morrison, K. E., Pinkham, A. E., Kelsven, S., Ludwig, K., Penn, D. L., & Sasson,
N. J. (2019). Psychometric evaluation of social cognitive measures for adults
with autism. Autism Research, 12, 766–778.

Morrison, K. E., Pinkham, A. E., Penn, D. L., Kelsven, S., Ludwig, K., & Sasson,
N. J. (2017). Distinct profiles of social skill in adults with autism spectrum
disorder and schizophrenia. Autism Research, 10, 878–887.

Pinkham, A. E., Hopfinger, J. B., Pelphrey, K. A., Piven, J., & Penn, D. L.
(2008). Neural bases for impaired social cognition in schizophrenia and
autism spectrum disorders. Schizophrenia Research, 99, 164–175.

Pinkham, A. E., Morrison, K. E., Penn, D. L., Harvey, P. D., Kelsven, S.,
Ludwig, K., & Sasson, N. J. (2019). Comprehensive comparison of social
cognitive performance in autism spectrum disorder and schizophrenia.
Psychological Medicine, 1–9.

Pinkham, A. E., Penn, D. L., Green, M. F., & Harvey, P. D. (2015). Social cog-
nition psychometric evaluation: Results of the initial psychometric study.
Schizophrenia Bulletin, 42, 494–504.

Pu, S., Nakagome, K., Satake, T., Ohtachi, H., Itakura, M., Yamanashi, T., …
Iwata, M. (2019). Comparison of prefrontal hemodynamic responses and
cognitive deficits between adult patients with autism spectrum disorder
and schizophrenia. Schizophrenia Research, 206, 420–427.

Sasson, N., Tsuchiya, N., Hurley, R., Couture, S. M., Penn, D. L., Adolphs, R.,
& Piven, J. (2007). Orienting to social stimuli differentiates social cognitive
impairment in autism and schizophrenia. Neuropsychologia, 45, 2580–2588.

Sasson, N. J., Pinkham, A. E., Carpenter, K. L., & Belger, A. (2011). The benefit
of directly comparing autism and schizophrenia for revealing mechanisms
of social cognitive impairment. Journal of Neurodevelopmental Disorders,
3, 87–100.

Sasson, N. J., Pinkham, A. E., Weittenhiller, L. P., Faso, D. J., & Simpson, C.
(2016). Context effects on facial affect recognition in schizophrenia and
autism: Behavioral and eye-tracking evidence. Schizophrenia Bulletin, 42,
675–683.

Sugranyes, G., Kyriakopoulos, M., Corrigall, R., Taylor, E., & Frangou, S.
(2011). Autism spectrum disorders and schizophrenia: Meta-analysis of
the neural correlates of social cognition. PLoS ONE, 6, e25322.

528 Amy E. Pinkham and Noah J. Sasson

https://doi.org/10.1017/S0033291719003635 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291719003635

	The benefit of directly comparing autism and schizophrenia, revisited
	References


