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Specificity of the short-story task for autism diagnosis when
controlling for depression
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Lay Summary

Finding out if someone is autistic, especially if they are a woman, can be really diffi-
cult. A new test called the short-story task seems to be a new promising diagnostic
tool. The short-story task looks at how well people understand the thoughts and feel-
ings of nonautistic people within a story, and it seems to be good at telling the differ-
ence between autistic and nonautistic people. In our study, we looked at three groups
of people: those who are autistic, those who are not autistic and without mental
health problems, and those who are not autistic but suffer from depression. We found
that the short-story task was good at figuring out who was autistic, who was not and
who had depression. We also found that how well someone did on the test, and how
many books they read each month were all linked to whether they were autistic. This
means that the short-story task could be a useful tool for autism diagnostics.
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INTRODUCTION et al., 2021), the diagnostic process is associated with var-

ious challenges for autistic adults (de Broize et al., 2022).
While obtaining an official diagnosis of autism spectrum Notably, autistic women, who frequently employ
condition (ASC) often brings a sense of relief (Mitchell camouflaging techniques and have developed coping
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strategies into adulthood (Hull et al., 2020), are particu-
larly prone to not receiving a formal ASC diagnosis
(Huang et al., 2020). The current diagnostic procedures
have limitations in capturing the real-life difficulties
autistic individuals face when interacting with nonautistic
peers and understanding their thoughts and beliefs (Jar-
vers et al., 2023). Dodell-Feder et al. (2013) introduced a
promising tool, the short-story task (SST), which demon-
strated effective discrimination between autistic and non-
autistic adults without mental health problems (Jarvers
et al., 2023). However, challenges in mentalizing abilities
extend beyond autism; meta-analytical evidence from
Bora and Berk (2016) indicates that individuals with
depression also exhibit reduced performance on mentaliz-
ing tasks, correlated with the severity of depressive symp-
toms. Furthermore, depression is among the most
reported comorbidities in autistic adults (Albantakis
et al., 2018; van Heijst et al., 2020). To validate the SST
as a reliable tool for ASC diagnosis, it must specifically
target mentalizing differences associated with ASC and
not depression. In this study, we aim to further assess the
specificity of the SST by extending a previously published
dataset of autistic and nonautistic adults (Jarvers
et al., 2023) to include a sample of individuals diagnosed
with clinical depression, a group known for decreased
mentalizing abilities. We hypothesized that individuals
with depression will achieve lower scores than the nonau-
tistic group without mental health problems but better
than the autistic group on the SST. Additionally, we
expect mentalizing performance on the SST to signifi-
cantly predict ASC diagnosis.

METHODS
Participants

In total, 32 autistic individuals (ASC group,
Mo = 30.34 years, SD,g. = 11.32 years, range = 18-55,
37.50% female), 32 nonautistic individuals without
mental health problems (CON group, M,,. = 31.13 years,
SD,ge = 11.09 years, age range = 19-52, 46.90% female),
and 30 individuals with depression (DEP group,
M,oe = 37.40 years, SD,q = 13.72 years, age range =
19-62, 56.70% female) participated in this study. Data for
the autistic and control sample were taken from Jarvers
et al. (2023) and extended by the sample of individuals
with depression.

Task and material

All incorporated measures are commonly used and show
sufficient reliability and validity. Participants’ nonverbal
intelligence quotient (IQ) were evaluated using the
Culture Fair Test-20 (CFT-20; WeiB3, 2006), while their

verbal IQ was assessed with the Mehrfachwahl-
Wortschatztest-B (MWT-B; Merz et al., 1975).

Participants who suffered from depression addition-
ally filled out the Hamilton Depression Scale (HAM-D;
Hamilton, 1960) and the Beck-Depression-Inventory II
(BDI-II, Beck et al., 1961) as measures of depressive
symptomatology.

Furthermore, participants were queried about their
monthly consumption of fiction books, excluding nonfic-
tion. Responses predominantly fell within the 0-3 range.
To facilitate analysis, categories were established, ranging
from less than one book per month (1), between 1 and
2 books per month (2), and more than 2 books per
month (3).

For the SST, we utilized the protocol outlined by
Dodell-Feder et al. (2013). Participants were instructed
to read the German translation of “The End of Some-
thing” (translated by E., Horschitz-Horst, A., & Ceram,
C. W.) and specifically directed to focus on the dynamic
between the story’s two characters. The narrative depicts
a couple undergoing a breakup, initiated by the man’s
disinterest in continuing their relationship. The absence
of explicit mental state descriptions within the narrative
renders it conducive to eliciting mentalizing responses
from participants.

Following the reading of the story, participants were
asked to summarize its plot. If participants spontaneously
incorporated descriptions of characters’ mental states into
their summaries, they received one point, otherwise zero
points. Subsequently, participants had to answer four
comprehension questions, eight mentalizing questions, and
a final comprehension question. Each question offered the
opportunity to earn 0, 1, or 2 points, allowing for a maxi-
mum of 10 points for comprehension and 16 points for
mentalizing. Detailed rating instructions for each question
were adapted from the supplementary materials accompa-
nying the original SST (Dodell-Feder et al., 2013).

Experimental procedure

Upon arrival at the laboratory, participants were briefed
on the experimental protocol and requested to provide
written, informed consent. Following this, participants
completed a demographic questionnaire, providing
details such as age, sex, and years of education. Subse-
quently, participants underwent assessments of their ver-
bal and nonverbal 1Q using the MWT-B and CFT-20,
respectively. Individuals with depression additionally
filled out the BDI-II and HAM-D.

Following the completion of these assessments, par-
ticipants were presented with the short story authored by
Ernest Hemingway and instructed to read it attentively.
Subsequently, they responded to a series of 14 questions
pertaining to the narrative. Their responses were audio-
recorded for subsequent analysis and rating.
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Statistical analysis

The data were analyzed using SPSS 28 (IBM Corp, 2023).
Initially, Kruskal-Wallis tests were employed to compare
basic demographics, mentalizing, and comprehension
performance across the three participant groups. Subse-
quently, area under the curve (AUC) receiver operating
characteristic (ROC) analyses were conducted to assess
the discriminatory ability of the SST. AUC values falling
between 0.50 and 0.70 were indicative of poor discrimina-
tion, 0.70-0.80 of acceptable discrimination, 0.80-0.90 of
excellent discrimination, and AUC values exceeding
0.90 implied superior discrimination (Shallcross &
Ahner, 2020). As a second and final step, two regression
models were computed. The first model involved a linear
multivariable regression predicting mentalizing perfor-
mance, with group membership (autistic or depression),
spontaneous mentalizing in the SST, number of books
read, nonverbal IQ, and years of education serving as
predictors. Additionally, SST comprehension scores were

incorporated into this model due to the pronounced
group differences observed compared with the original
study. The second regression model was a binomial logis-
tic regression predicting ASC diagnosis with SST menta-
lizing and comprehension scores, number of books read,
nonverbal 1Q, and years of education as predictors. Sta-
tistical significance was set at a = 0.05.

RESULTS

Overall, the SST showed an internal consistency of
a = 0.73, with a = 0.77 for the mentalizing score. Demo-
graphic characteristics of the sample can be found in
Table 1. The DEP group had an average score of 26.67
(SD = 10.29) on the BDI-II and 19.83 (SD = 5.24) on
the HAM-D. There was no significant correlation
between the BDI-II score for the nonautistic group with
depression and the comprehension (z = 0.03, p = 0.813)
or mentalizing score of the SST (z = 0.15, p = 0.213).

TABLE 1 Demographic characteristics of participants and linear regression predicting mentalizing performance.

Variable ASC group

CON group DEP group

Years in school
Nonverbal IQ

13.09 (2.97)
116.97 (15.14)

14.35 (3.14)
115.63 (15.72)

14.64 (4.14)
121.17 (14.64)

Verbal 1Q 113.39 (13.62) 114.13 (14.41) 108.13 (14.65)
Number of Books
Less than 1 a month 15 (34.40%) 21 (65.60%) 20 (66.70%)
Between | and 2 a month 11 (34.30%) 7 (21.90%) 7 (23.30%)
More than 3 a month 6 (18.80%) 4 (12.50%) 3 (10.00%)
SST
Comprehension score 9.31(1.12) 9.56 (0.76) 8.63(1.43)
Mentalizing score 5.44 (2.17) 9.81 (2.95) 7.77 (3.54)
Spontaneous mentalizing 9 (28.00%) 9 (28.00%) 8(26.70%)
Dependent variable Predictor B SE p t P
SST Mentalizing DEP —1.33 0.70 —0.18 —1.90 0.060
ASC —4.00 0.67 —0.56 —5.98 <0.001
Spontaneous mentalizing 1.21 0.63 0.16 1.92 0.058
Number of books read 0.71 0.27 0.22 2.62 0.010
Nonverbal 1Q 0.01 0.02 0.05 0.55 0.581
Years of education 0.15 0.09 0.15 1.78 0.079
Dependent Variable Predictor B SE Exp(B) Wald P
ASC diagnosis SST comprehension 0.64 0.29 1.89 4.67 0.031
SST mentalizing —0.56 0.14 0.57 17.43 <0.001
Number of books read 0.58 0.27 1.79 4.60 0.032
Nonverbal IQ 0.01 0.02 1.01 0.13 0.716
Years of education —0.08 0.10 0.92 0.67 0.413

Note: Gymnasium (higher level education, 8-9 years of school after 4 years of elementary school, terminating with the general university entrance qualification),
Realschule (intermediate secondary school, 6 years of school after 4 years of elementary school), Hauptschule (9 years of elementary school). DEP = group of individuals
with depression, CON = group of nonautistic individuals without mental health problems, ASC = group of autistic individuals, DEP = group of non-autistic individuals

with depression.

Abbreviation: SST, short-story task.
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Group differences

The three groups did not differ in baseline characteristics
such as age (z =3.96, p =0.138), years of education
(z=4.31, p=0.116), verbal 1Q (z =4.04, p =0.133),
nonverbal 1Q (z = 2.22, p = 0.329), or number of books
read (z = 3.23, p = 0.199). There was also no difference
between males and females regarding comprehension
(z=-191, p=0.056) and mentalizing (z= —0.74,
p = 0.458). There was a significant difference in both
comprehension (z =9.50, p =0.009) and mentalizing
(z =27.10, p <0.001) across the three groups. Post hoc
tests revealed significantly lower comprehension scores in
the DEP group compared with both the ASC group
(z=12.33, p=0.020) and the CON group (z=2.93,
p = 0.003), but no significant difference in comprehen-
sion between the ASC and CON group (z=0.61,
p = 0.544). Regarding mentalizing performance the ASC
group had significantly lower scores compared with both
the DEP group (z = —2.72, p =0.006) and the CON
group (z=5.20, p<0.001). Furthermore, the DEP
group had significantly lower scores than the CON group
(z =2.40, p = 0.017). See Figure 1 for a graphical depic-
tion of performance.

Receiver operator characteristic analyses

Two ROC curves were computed to assess the SST’s abil-
ity to differentiate between autistic and nonautistic indi-
viduals. The first ROC curve compared autistic
individuals with all other individuals, while the second
compared autistic individuals specifically with nonautis-
tic individuals with depression. The first model demon-
strated an AUC of 0.80 (95% CI [0.70, 0.88], p < 0.001),
indicating excellent discriminatory capability. Utilizing
the previously defined cut-off score of 8 points on the

mentalizing scale of the SST, the test exhibited a sensitiv-
ity of 93.70% in identifying participants belonging to the
ASC group, alongside a specificity of 54.80%. The second
model demonstrated an AUC of 0.70 (95% CI [0.56,
0.83], p = 0.005), indicating acceptable discrimination.
The previously defined cut-oft score of 8 points exhibited
a sensitivity of 94.40% and a specificity of 60.00%.

Predicting SST performance

A linear multivariable regression was computed to iden-
tify predictors of mentalizing performance on the SST.
The model was significant (F(85,7) = 10.55, p <0.001)
and explained 46.50% of variance in the mentalizing
score. Significant predictors were an ASC diagnosis and
a larger number of books read per month (see Table 1).

Predicting ASC diagnosis

A binominal regression was computed to identify predic-
tors contributing to a diagnosis of ASC. The regression
was significant (y%(5) = 35.80, p <0.001, Nagelkerke
R? = 0.44), correctly predicting 82.80% of the cases. The
SST mentalizing score, the SST comprehension score,
and the number of books read were significant predictors
(see Table 1).

DISCUSSION

The primary objective of the present study was to evalu-
ate the utility of the SST for ASC diagnostics by extend-
ing the sample in Jarvers et al. (2023) and comparing
performance across three distinct groups: autistic individ-
uals, nonautistic individuals, and nonautistic individuals

SST Score
- 7]

Index

B8 Comprehension
E3 Mentalizing

FIGURE 1 Raincloud plot
depicting performance on the
short-story task (SST) for the
CON group (left), the ASC group
(middle), and the DEP group
(right). Performance is depicted

CON ASC DEP

separately for the comprehension
scale and the mentalizing scale.
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with depression. Given the frequent co-occurrence of
autism and depression (van Heijst et al., 2020) and the
documented association between depression and dimin-
ished mentalizing abilities (Bora & Berk, 2016), individ-
uals diagnosed with clinical depression were included to
assess the SST’s specificity.

As anticipated, individuals with depression exhibited
lower scores on the SST’s mentalizing measure compared
with the CON group but outperformed the ASC group.
This intermediate performance among individuals with
depression could be attributed to various factors. Nota-
bly, mentalizing difficulties in depression are theorized to
stem, in part, from deficits in humor processing and exec-
utive functioning (Uekermann et al., 2008), while autistic
individuals primarily encounter challenges in compre-
hending the thoughts and behaviors of nonautistic indi-
viduals (and vice versa) (Milton, 2012). Additionally, it
is noteworthy that individuals in the DEP group scored
significantly lower on comprehension tasks compared
with the other two groups. This discrepancy underscores
potential executive functioning impairments, which in
turn may impact the understanding of the protagonists’
implicit mental states and hinder the interpretation of the
short story. However, depressive symptomatology was
not significantly correlated with mentalizing perfor-
mance in our present sample with clinical depression,
suggesting that the observed reduction in mentalizing
performance may not be a direct consequence of depres-
sive symptoms.

ROC analyses demonstrated that with the inclusion
of a sample of nonautistic individuals with depression,
the SST maintained good discriminatory ability between
autistic and nonautistic individuals. However, when only
comparing the autistic group with the nonautistic group
with depression discriminatory ability reduced to accept-
able. While there was no significant correlation between
depressive symptomatology and mentalizing performance
in the nonautistic group with depression, executive func-
tioning impairments and secondary aspects of clinical
depression may contribute to reduced mentalizing perfor-
mance and thus diminish the discriminatory ability of the
SST. Implementing an additional depression screening
may enhance the interpretability of the SST in the future.

Further analyses aimed at predicting mentalizing per-
formance and ASC group assignment revealed consistent
findings. Specifically, SST mentalizing performance was
significantly influenced by ASC group membership but
not by DEP group membership. Similarly, variance in
ASC group membership was notably explained by
SST mentalizing performance, underscoring the task’s
efficacy in assessing mentalizing abilities across nonautis-
tic individuals.

Additionally, consistent with previous research
(Samur et al., 2018), the frequency of monthly book read-
ing emerged as a significant predictor for both mentaliz-
ing performance and ASC group assignment. Although
directionality cannot be implied from the present results,

a recent investigation by Chapple et al. (2021) highlighted
that both autistic and nonautistic individuals reported
positive social learning outcomes resulting from reading
habits. While this finding may introduce complexity to
ASC diagnostics for individuals with extensive reading
experience, it also presents an opportunity for leveraging
reading habits as a potential tool in the future.

Our study possesses several notable strengths, includ-
ing the inclusion of a well-characterized sample compris-
ing nonautistic individuals with depression. Additionally,
the utilization of a previously collected dataset compris-
ing autistic and nonautistic individuals enhances the
robustness of the assessment of the SST. These strengths
provide valuable insights into the SST’s applicability
across diverse populations.

However, certain limitations warrant consideration.
The relatively small sample size and the rigid classifica-
tion of participants into distinct groups represent note-
worthy limitations. Furthermore, since the sample with
depression was collected after the autistic and nonautistic
sample, depressive symptomatology was not assessed for
all participants, preventing an examination of the effect
of depression in the autistic sample. While the autistic
sample was recruited outside of out- and in-patient set-
tings, a certain level of depressive symptomatology may
still be present. These constraints may impact the gener-
alizability of the findings and potentially limit the scope
of conclusions drawn from the study.

Future research should consider larger and more
diverse samples of individuals undergoing ASC diagnos-
tics to comprehensively evaluate the effectiveness of the
SST, especially in complex diagnostic cases. Expanding
the scope of investigation will enhance our understanding
of the SST’s applicability and its potential utility in clini-
cal settings.

In summary, the SST demonstrates acceptable discrim-
inative ability in distinguishing between autistic and non-
autistic individuals, even when incorporating a sample of
nonautistic individuals with depression, who exhibit
diminished mentalizing performance. As a fiction-based
mentalizing assessment tool that closely resembles real-life
mentalizing scenarios, the SST holds promise as a valuable
addition to ASC diagnostics. Its ability to capture nuanced
differences in mentalizing abilities across diverse popula-
tions underscores its potential use in clinical practice. By
offering a more ecologically valid assessment of mentaliz-
ing skills, the SST may enhance the accuracy and compre-
hensiveness of ASC diagnostic evaluations.
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