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Abstract

Aim: Young patients with social communication difficulties are often diagnosed with

autism spectrum disorder (ASD), social communication disorder (SCD), or social anxiety

disorder (SAD). This study aimed to develop a questionnaire, especially focusing on the

prescreening of SAD complicated by ASD/SCD.

Methods: The 12‐item self‐report Questionnaire for Difficulty in Social Communication

(DISC‐12) was developed and analyzed using exploratory factor analysis in 94 patients

with ASD/SCD (35 with SAD, 59 without). An additional 17 patients with only SAD

were included. Convergent validity was assessed via correlations with the Autism

Spectrum Quotient (AQ) and Liebowitz Social Anxiety Scale (LSAS). DISC‐12 scores and

demographics were compared across ASD/SCD, ASD/SCD + SAD, and SAD groups.

Receiver operating characteristic (ROC) analysis of DISC‐12 subscales distinguished

autistic traits from social anxiety.

Results: Factor analysis revealed a three‐factor model for the DISC‐12, comprising

nonassertiveness, poor empathy, and interpersonal hypersensitivity. DISC‐12 showed

significant correlations with the AQ (r = 0.412, p < 0.001) and LSAS (r = 0.429, p < 0.001).

Patients with ASD/SCD had higher Poor Empathy scores, while SAD patients had higher

Interpersonal Hypersensitivity scores than the other groups. ROC analysis indicated that

Poor Empathy and Interpersonal Hypersensitivity subscale scores effectively differen-

tiated ASD/SCD from patients with SAD and vice versa.

Conclusion: DISC‐12 is a rapid and effective prescreening tool for identifying both ASD

and social anxiety, particularly in young patients with self‐reported difficulties in social

communication.
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INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelopmental condition

marked by qualitative impairments in social communication and in-

teractions, repetitive behaviors, and abnormal sensory sensitivities,

including both hypo‐ and hypersensitivity.1 ASD is commonly asso-

ciated with social anxiety disorder (SAD),2,3 with studies indicating

that up to 50% of individuals with ASD may also experience SAD.4,5

However, both disorders often manifest similar social interaction

deficits, making it difficult to distinguish whether these deficits arise

from ASD, SAD, or both.6,7 Consequently, identifying the overlap

between ASD and SAD remains a challenge in clinical practice.

The co‐occurrence of ASD and SAD significantly impacts pa-

tients' social functioning, underscoring the importance of effective

screening.8 Patients with both ASD and SAD tend to exhibit reduced

social competence and diminished social motivation.9,10 This dual

diagnosis can lead to a compounded lack of social skills, with additive

and synergistic effects between the two disorders.11 Several studies

emphasize the need for targeted interventions for patients with

overlapping ASD and SAD.12,13 Given these challenges, accurate

screening to differentiate SAD from ASD and vice versa is crucial,

especially in the early stages of diagnosis.

Profiles of subjective difficulty in social communication reported

by patients with coexisting ASD and SAD can offer valuable diagnostic

cues and inform treatment strategies. Feelings of social alienation

stemming from autistic traits tend to amplify social avoidance and

distress.14 The inability to tolerate uncertainty in social interactions is

also strongly associated with anxiety in patients with ASD.15 Fur-

thermore, several studies16,17 suggest that individuals with ASD who

are aware of their social communication difficulties often employ

camouflaging strategies. Such compensatory overadaptation, as a

defensive mechanism, may lead to heightened repressive behaviors

and anxiety symptoms.18 These mechanisms underlying anxiety in in-

dividuals with ASD are considered qualitatively different from those

observed in pure patients with SAD without autistic traits.19 There-

fore, profiling subjective difficulty in social communication can provide

critical insights for empathetic understanding and the development of

individualized psychological interventions.

Meanwhile, social communication disorder (SCD) is a clinically

significant neurodevelopmental disorder characterized by communi-

cation impairments similar to those observed in ASD, though SCD

does not involve sensory hypersensitivity, restricted interests, or

stereotyped behaviors.1 As a result, SCD does not meet the diag-

nostic threshold for ASD20 but is considered to fall on the ASD

continuum.21 In fact, patients with SCD exhibit significant overlaps in

clinical presentation with those diagnosed with ASD,22 showing

various social impairments.23 Studies have also shown that patients

meeting the DSM‐5 criteria for SCD include 1% of individuals pre-

viously diagnosed with autistic disorder, 8% of those diagnosed with

Asperger's disorder, and 32% of individuals with pervasive develop-

mental disorder not otherwise specified (PDD‐NOS) according to

DSM‐IV criteria.24,25 This suggests a degree of overlap with ASD,

though SCD tends to reflect a milder and more atypical manifestation

of autistic traits.

In practice, patients with ASD/SCD often experience significant

difficulties in social communication, which can lead to clinically rel-

evant symptoms of SAD. However, the Liebowitz Social Anxiety

Scale (LSAS),26 considered the gold standard for assessing SAD, was

originally designed to measure social anxiety at a neurotic level and

avoidant behaviors in public situations. Consequently, it may not be

fully applicable to assessing social anxiety resulting from communi-

cation impairments in individuals with ASD/SCD. Therefore, a quick,

simultaneous prescreening tool targeting both autism spectrum traits

and social anxiety, especially for patients with ASD/SCD, could be

valuable in routine clinical practice.

In patients with both ASD/SCD and SAD, it is hypothesized that

difficulties in social communication act as a mediator between

autistic traits and social anxiety, offering insights into underlying

psychological mechanisms and providing specific diagnostic cues. To

date, there have been only a few studies focusing on this perspective.

Thus, this study aimed to develop a prescreening tool for both

autistic traits and social anxiety, specifically for young individuals who

may experience both autism spectrum traits and social anxiety in

social interactions.

METHODS

Development of the 12‐item self‐report
Questionnaire for Difficulty in Social Communication

Prior to developing the 12‐item self‐report Questionnaire for Diffi-

culty in Social Communication (DISC‐12), a preliminary interview was

conducted with 94 individuals diagnosed with ASD or SCD (40 males

and 54 females). This sample comprised 35 individuals with comorbid

SAD and 59 without SAD. Notably, 17 individuals with only SAD

were excluded, as the primary objective was to develop a question-

naire that captures the subjective communication difficulties ex-

perienced by individuals with autistic traits. Diagnoses of ASD, SCD,

and SAD were made according to the DSM‐5 criteria.1 Participant

ages ranged from 12 to 51 years, with a mean age of 19.8 ± 8.9 years.

The first draft of the questionnaire contained 15 items based on

the most common communication difficulties, which were rated on a

four‐point Likert scale: 0 = never (almost 0%), 1 = sometimes (around

25%), 2 = often (around 50%), and 3 = always (more than 75%). This

15‐item version of the questionnaire was administered to 94 patients

with ASD/SCD. However, exploratory factor analysis did not yield a

well‐fitting factor model. After excluding three items with the least

factor loadings—fear of equal relationship (“It is scary for me to talk

with others my age”), avoidance of group communication (“I prefer

one‐on‐one dialogue to group conversations”), and blind trust (“I trust

others too naively and easily”), the 12‐item self‐report questionnaire

(Figure 1a, b) was found to be the best fit for exploratory factor

analysis (Table 1), which is further detailed in the result section. Thus,

2 of 11 | DISC‐12 TO FIND AUTISTIC TRAIT & SOCIAL ANXIETY



the DISC‐12 was applied to the following subjects for further

investigation into subjective communication difficulties.

Participants and data collection

Following the inclusion of 17 individuals diagnosed with SAD without

ASD or SCD in the initial sample of 94 individuals with ASD or SCD,

the total sample comprised 111 participants (43 males and 68

females) aged 12 to 51 years, with a mean age of 19.5 ± 8.6 years.

The inclusion of these 17 participants with only SAD was intended to

assess whether the DISC‐12 could effectively identify autistic traits

among individuals with SAD. These participants were categorized

into three groups: ASD/SCD (n = 59), SAD (n = 17), and comorbid

with both diagnoses ASD/SCD + SAD (n = 35). All patients visited the

University of the Ryukyus Hospital between September 2022 and

F IGURE 1 (a) English and (b) Japanese versions of the 12‐item self‐report Questionnaire for Difficulty in Social Communication (DISC‐12).
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July 2024 and were diagnosed by two specialists according to the

DSM‐5 criteria.1 Participants with organic brain disorders or those

under the acute influence of substances, which could potentially

confound cognitive‐behavioral assessments, were excluded.

Measures

In addition to the DISC‐12, two established psychological assess-

ments were administered to the entire cohort of 111 participants.

Liebowitz Social Anxiety Scale

The Liebowitz Social Anxiety Scale (LSAS)26 was used to assess the

severity of SAD as it is widely regarded as the gold standard for this

purpose. The LSAS consisted of 24 items that measured two

dimensions: fear/anxiety and avoidance. Each dimension included 12

items, with questions addressing different situations categorized into

performance and social interaction scenarios. Participants rated their

fear/anxiety and avoidance separately for each situation using a four‐

point Likert scale (0 = none, 1 = mild, 2 = moderate, 3 = severe for fear/

anxiety; 0 = never, 1 = occasionally, 2 = often, 3 = usually for avoid-

ance). The total score ranged from 0 to 144, with higher scores

indicating greater severity of social anxiety. In this study, the vali-

dated Japanese version of the LSAS, for which reliability and validity

have been confirmed,27 was used.

Autism Spectrum Quotient

The Autism Spectrum Quotient (AQ) was developed by Baron‐

Cohen et al.28 as a self‐report screening tool to assess traits asso-

ciated with the autism spectrum. The scale consists of 50 items

divided into five subscales: Social Skills, Attention Switching,

Attention to Detail, Communication, and Imagination. Each item has

four response options: strongly agree, slightly agree, slightly disagree,

and strongly disagree. Responses were scored as either 1 or 0, with

higher scores indicating stronger autistic traits. The total score

ranged from 0 to 50, with higher scores reflecting greater severity

of autism spectrum tendencies. The AQ has been translated into

Japanese, with confirmed validity.29 For children aged 6–15 years,

the AQ Japanese Children's Version30 was used. This version also

consists of 50 items and has been validated in Japanese. In this

study, the adult or children's version was administered based on the

participant's age to ensure a comprehensive measure of autism

spectrum tendencies.

Statistical analyses

The factor structure of the DISC‐12 was examined using exploratory

factor analysis with maximum likelihood estimation after Promax

rotation in 94 participants with ASD/SCD with or without SAD. Ei-

genvalues above 1 were used to determine the number of factors to

retain. Items with factor loadings of at least 0.40 were retained.

Internal consistency was assessed using Cronbach's α.

Further analyses were conducted in the full cohort of 111 par-

ticipants, divided into three groups: ASD/SCD, SAD, and coexisting

ASD/SCD and SAD. The Kruskal–Wallis test compared background

characteristics across the three groups, with post‐hoc analyses using

the Steel–Dwass test, Fisher's exact test, or χ2 test for pairwise

comparisons. Total, subscale, and item scores of the DISC‐12 were

compared among the groups using the Kruskal–Wallis test, followed

by the Steel–Dwass post‐hoc test for multiple comparisons.

To evaluate the convergent validity of the DISC‐12, Pearson

correlations were computed between the total and subscale scores of

the DISC‐12 and the total scores of the AQ and the LSAS.

Receiver operating characteristic (ROC) analysis differentiated

individuals with SAD who also had ASD/SCD from those without

ASD/SCD (n = 35 vs. n = 17) and individuals with ASD/SCD who also

had comorbid SAD from those without SAD (n = 35 vs. n = 59) using

DISC‐12 subscale scores. The subscale with the highest area under

the curve was highlighted in the results.

TABLE 1 Three‐factor model of the DISC‐12 in 94 patients with
ASD or SCD with autistic traits.

Subscales and items Factor 1 Factor 2 Factor 3

Nonassertiveness (Cronbach's

α = 0.792)

Difficulty in emotional
expression

0.763 −0.046 0.073

Passivity in disclosure 0.734 −0.067 0.015

Inappropriate timing of remarks 0.675 0.173 −0.096

Lack of adaptation to the topic 0.512 0.078 0.281

Nonparticipatory listener 0.410 −0.198 0.128

Poor Empathy (Cronbach's α = 0.756)

Forceful statements −0.069 0.825 0.056

Poor situation‐reading 0.171 0.817 −0.242

Unreserved remarks −0.175 0.547 0.308

Adherence to justice −0.072 0.414 0.180

Interpersonal Hypersensitivity

(Cronbach's α = 0.674)

Oversensitivity to criticism 0.039 0.048 0.727

Fear of evaluation 0.070 0.064 0.551

Camouflaging for emotional

concealment

0.112 −0.018 0.505

Note: This analysis was conducted on 94 patients, including those
diagnosed with ASD/SCD with or without social anxiety disorder. Bold
indicates statistical significance at p < 0.05.

Abbreviations: ASD, autism spectrum disorder; DISC‐12, 12‐item self‐
report Questionnaire for Difficulty in Social Communication; SCD, social
communication disorder.
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A two‐tailed p‐value < 0.05 was considered statistically signifi-

cant. All analyses were performed using SPSS 28.0.0.0 J for Windows

(SPSS Japan).

RESULTS

Figure 1a and 1b display the DISC‐12 in its English and Japanese

versions, respectively. The original Japanese version (Figure 1b) was

used for all participants in this study. The English version (Figure 1a)

was prepared for international readers who do not understand

Japanese; however, its validity has not yet been demonstrated. The

English version was developed using a back‐translation procedure

to ensure accuracy and consistency, with two native speakers

involved.

The results of the exploratory factor analysis are presented in

Table 1, where three distinct components of the DISC‐12 were

identified. The final model retained 12 items, grouped as follows:

Nonassertiveness (Cronbach's α = 0.792), which included difficulty in

emotional expression, passivity in disclosure, inappropriate timing of

remarks, lack of adaptation to the topic, and nonparticipatory lis-

tener; Poor Empathy (Cronbach's α = 0.756), which included forceful

statements, poor situation‐reading, unreserved remarks, and adher-

ence to justice; and Interpersonal Hypersensitivity (Cronbach's

α = 0.674), which included oversensitivity to criticism, fear of eva-

luation, and camouflaging for emotional concealment.

Demographic characteristics of the participants are outlined in

Table 2, highlighting significant sex differences and LSAS scores

across the groups. Significant differences were observed among the

three groups in sex (p = 0.002) and total LSAS scores (p = 0.014).

Post‐hoc analyses revealed that females were more predominant in

the SAD group (82.4%, p = 0.035) and ASD/SCD + SAD group (77.1%,

p = 0.014) than those in the ASD/SCD group (45.8%). The ASD/

SCD + SAD group showed significantly greater total LSAS scores

(81.8 ± 30.2, p = 0.015) than the ASD/SCD group (61.8 ± 32.7).

Further analysis of the DISC‐12 scores across the three groups is

shown in Table 3, with significant differences observed in the Poor Em-

pathy and Interpersonal Hypersensitivity subscales. No difference was

found in total DISC‐12 scores among the groups. However, Poor Em-

pathy subscale scores were higher in the ASD/SCD (p=0.004) and the

ASD/SCD+SAD groups (p=0.014) than in the SAD group, while Inter-

personal Hypersensitivity subscale scores were higher in the SAD group

(p=0.039) and ASD/SCD+SAD groups (p=0.002) than in the ASD/SCD

group. Multiple comparisons also revealed significant differences in vari-

ous item scores, particularly those related to the Poor Empathy and

Interpersonal Hypersensitivity subscales, as indicated in Table 3.

The convergent validity of the DISC‐12 is illustrated in Figure 2,

which depicts the correlations between AQ and LSAS. Positive cor-

relations were found between the DISC‐12 and the AQ (r = 0.412,

p < 0.001) and LSAS (r = 0.429, p < 0.001) total scores (Figure 2).

Among the DISC‐12 subscales, Nonassertiveness showed the

strongest correlation with the AQ total score (r = 0.462, p < 0.001),

followed by Poor Empathy (r = 0.261, p = 0.006). Regarding the LSAS

total score, Interpersonal Hypersensitivity showed the strongest

correlation (r = 0.438, p < 0.001), followed by Nonassertiveness

(r = 0.282, p = 0.003) and Poor Empathy (r = 0.262, p = 0.006).

TABLE 2 Comparison of demographic characteristics among groups with ASD/SCD, SAD, and comorbid ASD/SCD + SAD diagnoses.

ASD/
SCD (n = 59)

ASD/SCD +
SAD (n = 35) SAD (n = 17) p value

ASD/SCD vs. ASD/
SCD + SAD (p value)

ASD/SCD vs.
SAD (p value)

ASD/SCD + SAD vs.
SAD (p value)

Age (years)a 19.6 ± 9.6 20.1 ± 7.8 18.0 ± 6.4 0.499 — — —

Sex, n (%)b

Male 32 (54.2) 8 (22.9) 3 (17.6)

Female 27 (45.8) 27 (77.1) 14 (82.4) 0.002 0.014 0.035 —

History of school
refusalc

36 (61.0) 21 (60.0) 9 (52.9) 0.834 — — —

Adults (18 years or
older), n (%)c

21 (35.6) 19 (54.3) 5 (29.4) 0.121 — — —

Years of education
(in adults)a

13.5 ± 2.5 13.3 ± 2.3 13.4 ± 0.9 0.603 — — —

AQ (total score)a 25.6 ± 8.3 29.0 ± 5.8 25.0 ± 9.2 0.103 — — —

LSAS (total score)a 61.8 ± 32.7 81.8 ± 30.2 75.9 ± 32.3 0.014 0.015 — —

Note: Continuous variables are presented as mean ± SD.

Abbreviations: AQ, Autism Spectrum Quotient; ASD, autism spectrum disorder; LSAS, Liebowitz Social Anxiety Scale; SAD, social anxiety disorder; SCD,
social communication disorder.
aKruskal–Wallis test followed by the Steel–Dwass test as a post‐hoc analysis was conducted to compare age, years of education, and total AQ and LSAS
scores.
bFisher's exact test or cχ2 test with post‐hoc analysis was used to compare sex, history of school refusal, and ratio of adults.

p value < 0.05 is considered significant.
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ROC analysis using the Poor Empathy subscale of the DISC‐12

showed that the cut‐off score of 5 effectively differentiated patients

with SAD comorbid with ASD/SCD from those without ASD/SCD,

demonstrating high specificity (94.1%) and a high positive predictive

value (95.2%), as illustrated in Figure 3.

In contrast, ROC analysis using the Interpersonal Hyper-

sensitivity subscale of the DISC‐12 showed that the cut‐off score of

8 moderately differentiated patients with ASD/SCD comorbid with

SAD from those without SAD, with modest specificity (76.3%) and a

negative predictive value (76.3%), as illustrated in Figure 4.

DISCUSSION

In line with the hypothesis that subjective difficulty in social commu-

nication may mediate the relationship between autistic traits and social

anxiety, we developed the DISC‐12, comprising 12 simple questions

(Figure 1). This tool was designed based on the real‐world experiences

of teenagers and young adults who struggle with social communica-

tion. Both potential ASD/SCD and SAD diagnoses are frequently

linked to such communication difficulties, especially among younger

populations. However, in clinical practice, administering both the AQ

(50 items)28 for ASD and the LSAS (48 items)26 for SAD as routine

screening for all young patients is often impractical due to the time and

effort required from both patients and clinicians. In contrast, the DISC‐

12 takes ∼5min to complete and is more accessible, as it uses patient‐

friendly language (Figure 1). Furthermore, the significant correlations

between the DISC‐12 and the AQ and LSAS (Figure 2) suggest that the

DISC‐12 is a valid tool for identifying communication difficulties in

individuals with ASD/SCD and/or SAD. Thus, the DISC‐12 can serve

as a rapid, simultaneous prescreening tool to identify both autism

spectrum traits and social anxiety. Notably, females with autistic traits

may particularly benefit from this prescreening, as they are more likely

to exhibit co‐occurring SAD than males (Table 2).

Regarding the subscales of the DISC‐12, patients with ASD/SCD

scored higher on the Poor Empathy subscale, while patients with SAD

TABLE 3 Comparison of total, subscale, and item scores of the DISC‐12 among groups with ASD/SCD, SAD, and comorbid ASD/
SCD + SAD diagnoses.

Item
ASD/
SCD (n = 59)

ASD/SCD +
SAD (n = 35) SAD (n = 17)

Kruskal–
Wallis test
(p value)

ASD/SCD vs.
ASD/SCD + SAD
(p value)

ASD/SCD
vs. SAD
(p value)

ASD/SCD + SAD
vs. SAD (p value)

Total scores 20.2 ± 7.4 24.1 ± 6.0 19.8 ± 5.9 — — — —

Nonassertiveness 9.5 ± 3.7 11.3 ± 3.5 10.1 ± 3.9 — — — —

Difficulty in emotional

expression

2.0 ± 1.1 2.4 ± 0.9 2.2 ± 1.1 — — — —

Passivity in disclosure 2.1 ± 1.0 2.2 ± 1.0 2.1 ± 1.0 — — — —

Inappropriate timing of
remarks

1.6 ± 1.0 2.3 ± 0.9 1.7 ± 1.2 0.013 0.010 — —

Lack of adaptation to the

topic

1.7 ± 1.1 2.2 ± 0.8 1.8 ± 0.9 — — — —

Nonparticipatory listener 2.1 ± 1.0 2.3 ± 1.0 2.4 ± 0.9 — — — —

Poor Empathy 5.2 ± 3.2 5.5 ± 3.7 2.6 ± 1.8 0.004 — 0.004 0.014

Forceful statements 1.0 ± 1.0 1.1 ± 1.2 0.4 ± 0.9 0.040 — 0.028 —

Poor situation‐reading 0.9 ± 1.0 0.9 ± 1.0 0.3 ± 0.5 0.047 — — —

Unreserved remarks 1.6 ± 1.2 1.7 ± 1.2 0.8 ± 0.8 0.029 — 0.036 0.041

Adherence to justice 1.6 ± 1.2 1.8 ± 1.0 1.1 ± 0.9 — — — —

Interpersonal Hypersensitivity 5.5 ± 2.6 7.3 ± 2.0 7.2 ± 2.1 0.001 0.002 0.039 —

Oversensitivity to

criticism

2.0 ± 1.0 2.7 ± 0.7 2.6 ± 0.6 <0.001 <0.001 0.046 —

Fear of evaluation 1.7 ± 1.2 2.5 ± 1.0 2.4 ± 0.9 0.002 0.003 — —

Camouflaging for
emotional concealment

1.8 ± 1.2 2.1 ± 1.0 2.2 ± 1.0 — — — —

Note: Continuous variables are presented as mean ± SD. Statistical analysis was performed using the Kruskal–Wallis test with the Steel–Dwass post‐hoc
test for multiple comparisons.

Abbreviations: ASD, autism spectrum disorder; DISC‐12, 12‐item self‐report Questionnaire for Difficulty in Social Communication; SAD, social anxiety
disorder; SCD, social communication disorder.

p value < 0.05 is considered significant.
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scored higher on the Interpersonal Hypersensitivity subscale

(Table 3). Additionally, ROC analysis revealed that the subscale scores

of Poor Empathy (Figure 3) and Interpersonal Hypersensitivity

(Figure 4) effectively differentiated ASD/SCD cases from patients

with SAD and SAD cases from patients with ASD/SCD, respectively.

Therefore, by focusing on these DISC‐12 subscales, clinicians can

confidently apply formal diagnostic tools for ASD and SAD, such as

the AQ28 and the LSAS,26 to patients. Beyond this diagnostic utility,

reviewing the individual profiles of the DISC‐12 subscales can also

help clinicians and psychologists better understand and share the

unspoken suffering of patients who face subjective communication

difficulties, fostering more empathetic care.

The Poor Empathy subscale of the DISC‐12, with a score of five or

more, serves as a critical indicator for clinicians to consider a potential

ASD/SCD diagnosis, offering high specificity (94.1%) and positive

predictive value (95.2%), as shown in Figure 3. Moreover, patients

scoring highly on the Poor Empathy subscale are highly likely to ex-

perience interpersonal challenges due to their inflexible and

unsophisticated communication skills, such as forceful statements,

strict adherence to justice, unreserved remarks, and poor situation‐

reading (Table 1). Numerous studies have already documented the

association between poor empathy and ASD traits,31,32 and the con-

cept of poor empathy is explicitly included in the diagnostic criteria for

ASD in the DSM‐5.1 Thus, poor empathy is undoubtedly a key factor

signaling the presence of autism spectrum traits for clinicians and a

significant source of subjective communication difficulty for patients.

Meanwhile, the Interpersonal Hypersensitivity subscale of the

DISC‐12 may be useful for prescreening hidden social anxiety in

patients with ASD/SCD (Figure 4). Specifically, scores below eight on

this subscale may help exclude the possibility of an SAD diagnosis,

given its modest specificity (76.3%) and negative predictive value

(76.3%) in distinguishing non‐SAD participants from those with SAD

among patients with ASD/SCD (Figure 4). The Interpersonal Hyper-

sensitivity subscale, in line with previous literature, shows conceptual

overlap with the established Interpersonal Sensitivity Measure.33

Furthermore, the concept of interpersonal sensitivity has been widely

discussed in relation to vulnerable traits, such as heightened sensi-

tivity to negative evaluations from others34 and spontaneous anxiety

derived from interpersonal relationships,35,36 both in healthy volun-

teers and patients with SAD. Indeed, patients with SAD without

ASD/SCD diagnosis scored higher on the Interpersonal Hyper-

sensitivity subscale than those with ASD/SCD without SAD in the

present study (Table 3). Considering these findings, interpersonal

F IGURE 2 Correlations between the 12‐item self‐report Questionnaire for Difficulty in Social Communication (DISC‐12) and the Autism
Spectrum Quotient (AQ) or the Liebowitz Social Anxiety Scale (LSAS) total scores among 111 participants with single or combined diagnoses of
autism spectrum disorder/social communication disorder (ASD/SCD) and social anxiety disorder (SAD).

F IGURE 3 Receiver operating characteristic curve analysis for
the discrimination of patients with social anxiety disorder (SAD)
comorbid with autism spectrum disorder/social communication
disorder (ASD/SCD) from those without ASD/SCD using the Poor
Empathy subscale of the 12‐item self‐report Questionnaire for
Difficulty in Social Communication (DISC‐12). The study included 52
patients with SAD, with 35 patients having comorbid ASD/SCD and
17 patients without ASD/SCD. NPV, negative predictive value; PPV,
positive predictive value.
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hypersensitivity may not be exclusive to ASD/SCD, although ele-

ments like oversensitivity to criticism, fear of evaluation, and

camouflaging for emotional concealment were identified from the

voices of patients with ASD/SCD (Table 1).

Nonassertiveness can arise from passive and avoidant traits or can

also be acquired as a secondary outcome of persistent social anxiety and

repeated experiences of failure in communicating with others. The con-

cept of assertiveness has been recognized as an essential component of

social skills for patients with ASD,37 although research directly focusing

on the relationship between ASD and assertiveness is somewhat limited.

In the present study, difficulty in emotional expression, passivity in dis-

closure, inappropriate timing of remarks, lack of adaptation to the topic,

and being a nonparticipatory listener were included in the nonassertive

components on the basis of the data from patients with ASD/SCD

(Table 1). Despite this categorization, scores on the Nonassertiveness

subscale of the DISC‐12 did not significantly differ among the ASD or

SCD, SAD, and ASD/SCD+SAD groups, indicating that this subscale may

have limited utility in prescreening individuals with autistic traits or social

anxiety. However, within the DISC‐12 subscales, the Nonassertiveness

cluster demonstrated the strongest correlation with the AQ (r=0.462) in

this study. Additionally, the Nonassertiveness cluster of the DISC‐12 may

share some conceptual overlap with the assimilation component of the

Camouflaging Autistic Traits Questionnaire.38 Camouflaging behaviors

often involve attempts to conform to social norms by suppressing

authentic self‐expression, a compensatory communication strategy fre-

quently observed in individuals with ASD, particularly those with milder

forms.16,18

Although speculative and requiring further empirical validation,

profiling social communication difficulties using the DISC‐12 may

serve as a valuable tool for psychological education in individuals

with social communication deficits and for personalized treatment

planning by clinicians. In this study, higher AQ scores did not spe-

cifically characterize the ASD or SCD group (Table 2), which may be

attributed, at least in part, to the inclusion of individuals with mild or

atypical autistic traits resembling SCD within these groups. The

DISC‐12 may prove useful in identifying these underlying difficul-

ties and fostering a shared understanding between individuals and

their therapists, ultimately contributing to psychological education

and personalized intervention strategies. The DISC‐12 may be

useful in identifying such underlying difficulties and facilitating

shared understanding between patients and therapists, ultimately

contributing to psychological education and personalized treatment

planning. Several studies have already suggested that psychological

education39 and social skills training40 are generally recommended

for patients with ASD, although the true necessity of these strate-

gies has not been examined on an individual basis. Profiles of the

DISC‐12 subscales may offer some insights for the optimal selection

of personalized treatments, including: (ⅰ) psychological education39

and social skills training40 for patients with high scores on the Poor

Empathy subscale; (ⅱ) selective serotonin reuptake inhibitors41 and

cognitive behavioral therapy42 for patients with high scores on the

Interpersonal Hypersensitivity subscale; and (ⅲ) assertive training as

part of social skills training37 and small group sessions involving

assertiveness training43 for patients with high scores on the Non-

assertiveness subscale. Future research using the DISC‐12 is ex-

pected to investigate the rationale for individualized treatment

strategies matched with each DISC‐12 subscale.

This study had some limitations. First, the findings were derived

from a relatively small sample of Japanese participants, which may

limit the generalizability of the results to broader populations.

Additionally, the number of questionnaire items may have been

somewhat restricted and potentially insufficient for capturing the

full spectrum of social communication difficulties. Expanding the

number of questions, alongside the inclusion of additional validated

instruments, may enhance the accuracy of diagnostic assessments in

future research. Second, the psychological assessments used in this

F IGURE 4 Receiver operating characteristic
curve analysis for the discrimination of patients
with autism spectrum disorder/social
communication disorder (ASD/SCD) comorbid
with social anxiety disorder (SAD) from those
without SAD using the Interpersonal
Hypersensitivity subscale of the 12‐item self‐
report Questionnaire for Difficulty in Social
Communication (DISC‐12). The analysis included
94 patients with ASD/SCD: 35 with SAD and 59
without SAD. NPV, negative predictive value;
PPV, positive predictive value.
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study may have been influenced by self‐report biases, such as

psychological denial and underreporting. Third, although the DISC‐

12 was developed based on subjective communication difficulties

reported by individuals with ASD/SCD, its diagnostic utility remains

limited due to the absence of objective evaluations. The DISC‐12

may not provide comprehensive coverage for the accurate diagnosis

of ASD or SCD, highlighting the need for supplementary assessment

methods. Moreover, the normal range and clinical cut‐off values for

each subscale score may require reassessment, particularly in pop-

ulations that include nonclinical individuals, to ensure diagnostic

validity and applicability.

CONCLUSION

The DISC‐12 is a rapid, dual‐purpose screening tool that helps clini-

cians identify both autism spectrum traits and social anxiety in young

patients with subjective communication difficulties. This tool can be

implemented in routine clinical practice to facilitate early diagnosis,

enabling more targeted interventions and better management of

these co‐occurring conditions. Future research should focus on va-

lidating DISC‐12 across different cultural and demographic groups, as

well as exploring its utility in longitudinal studies to track the effec-

tiveness of interventions for ASD and social anxiety.
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