RESEARCH ARTICLE

Facial emotion recognition in children with
autism spectrum disorder: Are emotional
primes effective?

Ata Cantirk Dogrul1, Banu Cangoz Tavat2, Pinar Uran3
TRes. Assis., 2Prof., Hacettepe University, Department of Psychology, Ankara, Turkey https://orcid.org/0000-0002-1699-886X
https://orcid.org/0000-0003-2213-3261

Assoc. Prof., zmir Democracy University School of Medicine, Department of Child and Adolescent Psychiatry, izmir, Turkey
https://orcid.org/0000-0003-4560-9146

SUMMARY

Objective: This study investigated the facial emotion recognition problems in children with autism spectrum disorder
and how different emotional primes (visual and vocal primes) affected this deficiency.

Method: Two separate experiments using the prime task were conducted in which only the prime modality was dif-
ferentiated. Visual (Experiment-1) or vocal (Experiment-2) emotion primes were presented in the task. Then the par-
ticipant decided whether the faces presented after primes had emotion.

Results: In both experiments, children with autism spectrum disorder showed impaired performance compared to
healthy peers, and a happy face advantage was seen in both experiments independent of the group. Reaction time
increased in autism spectrum disorder when the sad vocal prime was given. However, the priming effect was not seen
in any modality in either group.

Discussion: Emotional priming has no effect on the recognition performance of healthy control and children with
autism spectrum disorder. Sad vocal prime has a negative impact on children with autism spectrum disorder's ability
to recognize faces. Happy and neutral tones as much as possible should be employed in the training and intervention
programs for autism spectrum disorder, considering the effects of sad vocals.
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INTRODUCTION ASD is controversial. Although the deficiency in
FER is frequently reported in ASD (6), there are
also studies showing that this skill is not impaired
(7). However, this study has demonstra-ted that
individuals with ASD are negatively affec-ted by
the decrease in the intensity of emotion on the
face. Also, some researchers have found emotion-
specific impairments in FER. According to the
study by Jones et al. (2011), individuals with ASD
failed to recognize the emotional expression of
“surprise” (8). It is thought that contradictory find-
ings related to the FER in ASD arise from metho-
dological problems such as age, intelligence, task
selection, and stimulus type. (9).

Diagnostic criteria of Autism Spectrum Disorder
(ASD) are mainly explained within two dimen-
sions: social communication-interaction problems
and restricted-repetitive behaviors (1). Social com-
munication-interaction problems in ASD include
verbal and non-verbal communication deficiencies
such as language abnormalities, weak eye contact,
lack of social smile, and personal boundaries (2).
Facial emotion recognition (FER), which is defined
as the ability to distinguish emotions from facial
expressions, has been a frequently researched sub-
ject for ASD (3) because understanding nonverbal
emotional cues is crucial for successful social inter-

action (4). While the ability to FER in healthy indi-
viduals begins to develop in the first months of life

(5), the aforementioned ability in individuals with
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While facial emotional stimuli were used in the
early studies on emotion recognition, emotional
human voices have started to be used in current

Cite this article as: Dogrul AC, Cangoz Tavat B, Uran P. Facial emotion recognition in children with autism spectrum disorder:
Are emotional primes effective? Turkish J Clin Psych 2024; 27:139-149

The arrival date of article: 01.12.2023, Acceptance date publication: 27.02.2024

Turkish J Clinical Psychiatry 2024;27:139-149

139



Dogrul AC, Cangoz Tavat B, Uran P,

studies (10,11). Vocals as speech sounds, like “pho-
tographs”, may convey information such as trust,
attraction, dominance, and emotional state (12).
Emotional prosody consisting of pseudo-word or
pseudo-sentences stimulating language grammar
rules and phonotactic restrictions is prominent in
emotion recognition studies with vocals (13,14,15).

There are findings indicating that emotional
prosody recognition performance is impaired in
ASD (16), as well as findings that do not impaired
(17). Another study revealed that although child-
ren with ASD have no problem in perceiving
prosody, they show atypical attention to the emo-
tion in the voice compared to their peers (18). It
was shown that based on an examination of distinct
emotions, while children with high-function autism
(HFA) fail to recognize the neutral and happy
prosody compared to their typically developing
peers, sad and angry prosody does not have prob-
lems in recognition (19).

The ability to recognize emotions is aided by clues
from various sources, including the voice and the
face (20). It is thought that an information proces-
sing system combines clues from various sources in
one place to recognize emotions (21). Failure in
emotion recognition from the face, vocal, and body
movement in children with ASD show a perceptual
problem (22), and they have difficulty combining
emotional cues from different modalities (23).
However, another study revealed that children
between the ages of 7-10 have general difficulty in
integrating vocals and faces, regardless of ASD
(24).

Emotional priming paradigms are an effective tool
for studying the interaction between emotional
cues. Priming is the facilitating effect of the stimuli
(prime) presented earlier on cognitive processes.
The congruency effect, which indicates that prim-
ing is shown based on emotion, is a shortening
reaction time and an increase in accuracy rate when
the emotional valence of the prime and the target
are similar (25). The emotional congruency effect
applies to both the same (uni-modal) (26) and dif-
ferent modalities (cross-modal) (13). The fact that
other modalities such as visual, auditory, and odor
can create emotional congruency effects supports
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the view that it is a central system responsible for
emotional information processing (21,26,27). A few
studies show that emotional priming has less facili-
tating effect on children with ASD than on their
healthy peers (28,29). Pell (2005) has demonstrated
the emotional priming effect revealed by the con-
gruence of vocal and face in healthy individuals
(13,30). While no emotional priming effect was
seen in adults with higher autism-like behaviors in
a different study using the same paradigm (Facial
Affective Decision Task: FADT), adults with lower
autism-like behaviors responded faster to happy
faces following a happy prime compared to a neut-
ral prime (31).

This study examines the effects of uni-modal (visu-
al-visual) and cross-modal (auditory-visual) emo-
tional stimulus interactions on FER in children
with ASD, with two separate experiments using the
FADT. Emojis were used as emotional prime in
Experiment 1; vocals were used as emotional prime
in Experiment 2. Thus, the effects of prime on
emotional face photographs presented as targets in
both experiments were separately investigated. It
was hypothesized that the effect of uni-modal con-
gruency would be seen in both groups, while cross-
modal congruency would only be seen in healthy
controls. Thus, the cross-modal emotion recogni-
tion skills of children with ASD and with typical
development will be examined using a different
task. The modality priorities and/or advantages
that will be revealed by examining the cross-modal
(auditory-facial) skills of ASD characterized by
FER deficiencies, will contribute to the literature,
especially in terms of regulation the programs to be
developed in their education.

METHOD
Participants

Due to the cognitive and behavioral problems asso-
ciated with ASD and the demands of the task to be
performed in the experiments, strict evaluation cri-
teria were applied in the selection of participants.
Since most of the children with ASD who are can-
didates to participate in the research will be elimi-
nated in the screening tests due to strict evaluation
criteria, the evaluation was made among 350 child-
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ren diagnosed with ASD were educated in special
education and rehabilitation centers in the
province of Ankara, Turkey. All children with ASD
were previously diagnosed with ASD according to
DSM 5 and have a medical board report. Healthy
controls were reached through social media
announcements. The sample of Experiment 1 con-
sists of 34 volunteer children (15 healthy, 19 with
ASD) aged between 6 and 12. Six children with
ASD were eliminated due to their scores in the fol-
lowing screening tests and were excluded from the
analyzes of Experiment 1. The sample of
Experiment 2 consists of 38 volunteer children (16
healthy controls, 22 with ASD) aged between 6 and
12 who did not participate in Experiment 1. 10 chil-
dren with ASD were eliminated from the analysis
of Experiment 2 because of their scores of the
screening tests. Children with mild to moderate
autism symptoms according to Childhood Autism
Rating Scale were included in the study. According
to the Schedule for Affective Disorders and
Schizophrenia for School Aged Children Present
and Lifetime Version (KSADS-PL), a semi-struc-
tured psychiatric interview applied by a child and
adolescent psychiatrist, children who did not have
any psychiatric diagnosis other than ASD were
included in the study. Participants’ general intelli-
gence and receptive language skills were evaluated
with the Raven Standard Progressive Matrices and
Peabody Picture Vocabulary Test. Participants who
scored below the Turkish norms in these tests were
not included in the study. No participants have
abnormal vision or hearing problem. Participants
did not use any psychiatric drugs that could affect
cognitive processes in the 48 hours before the
experiment.

Diagnostic and descriptive measures

Sociodemographic Questionnaire: It was completed
by the parents of the children participating in the
study. Information about the participants’ age, gen-
der, years of education, socioeconomic level, health
status, and other demographic characteristics that
may affect the results of the research were
obtained.

Schedule for Affective Disorders and Schizophrenia
for School-Age Children—Present and Lifetime
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Version (K-SADS-PL): It is a semi-structured inter-
view developed to determine the past and present
psychopathologies of children and adolescents. It
was first developed by Kaufman et al. (32). Its
Turkish adaptation studies were performed by
Gokler et al. in 2004 (33).

Childhood Autism Rating Scale (CARS): 1t is used
to measure the presence and severity of autism
(34). It consists of 15 items containing behavioral
ratings in categories such as object use, adaptation
to change, and imitation. The highest score on the
scale is 60. Children with a score of 15-29.5 are
thought to have not autistic traits, while those with
a score of 30-36.5 are thought to have mild-moder-
ate autistic traits, and those with a score of 37-60
are thought to have severe autistic traits. The relia-
bility and validity study of the Turkish version of the
scale were conducted by Incekas Gassaloglu, et al.
in 2016 (35). In this study, the Cronbach alpha
value of the total score of the scale was .95 (p <
.01), the test-retest reliability correlation coeffi-
cient was reported as .98 (p < .01), and the inter-
rater reliability coefficient was .97 (p < .01).

Raven’s Standart Progressive Matrices (RSPM): 1t is
a general intelligence test independent of culture
and language (36). The test consists of five separate
sets, 12 items in each set, a total of 60 items. The
items have an increasing difficulty level. The scores
are calculated over the total score and the comple-
tion time of the test, and the highest score is 60.
The norms in the Turkish standardization study of
the RSPM for children aged 6-12 were taken as re-
ference (37).

Peabody Picture Vocabulary Test: It was developed
by Dunn (1959) to measure the language develop-
ment of individuals between the ages of 3-17 (38).
The test, which is widely used in the world and in
our country, includes a total of 100 pictures. In the
test, the participant is asked to find and show the
most appropriate picture for the word presented
orally. Each correct answer is 1 point, and the high-
est score that can be obtained from the test is 100.
The Turkish adaptation of the test was carried out
by Katz, et al. (39) (as cited in Oner, 1997).
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Figure 1. Examples of target face photos.
Experimental Task

The task in both experiments was prepared with E-
Prime 2.0 software (Psychology Software Tools,
Pittsburgh, PA). Experiments 1 and 2 differ only in
terms of stimuli that are presented as prime (emojis
in Experiment 1; vocals in Experiment 2). The
FADT consists of a total of 144 trials, 72 of which
are “YES” (emotional target face) and 72 of which
are “NO” (non-emotional target face). “YES” tri-
als include 24 emotionally congruent (e.g., happy
prime-happy target face or sad prime-sad target
face), 24 emotionally incongruent (e.g., happy
prime-sad target face or sad prime-happy target
face), and 24 neutral (neutral prime-happy target
face or neutral prime-sad target face) trials. “NO”
trials, on the other hand, consist of 72 target faces
that do not express emotion, coming after happy
(24), sad (24), and neutral (24) prime stimuli. 144
trials were divided into six blocks, and primes and
targets were chosen as pseudorandom so that they
are not repeated in blocks. In Experiment 2, vocal
primes were presented at most four times in all tri-
als and only once in each block. The gender of the
model in the target face photograph was matched
with the gender of the vocal primes. The order of
presentation of the blocks was determined by semi-
balancing.

Happy Sad

Non-Emotional

FADT Stimuli

A total of 48 color photographs (383 x 500 pixels)
of two white-skinned female and two white-skinned
male models, including 3 happy, 3 sad, and 6 non-
emotional (not representing a known emotion),
were selected from a set of emotional face pho-
tographs developed by Pell in 2002 (40) and later
used in other studies (13,30,31). According to the
procedures in Pell’s study, college students aged 19
to 26 (68 females and 15 males; M = 19.9, SD =
1.6) and children aged 7 to 10 (17 girls and 15
males; M = 8.3, SD = .89) independently rated the
images in terms of emotion recognition and emo-
tional valence. These volunteers did not take part
in the main experiments. In the emotion recogni-
tion task has 7 options (anger, disgust, fear, sad,
happy, surprised, non-emotional face) accurate
recognition rate of over 75% were considered valid.
Emotional valence was measured on a 5-point scale
ranging from -2 (very negative) to +2 (very posi-
tive). Scores between -0.75 and -2 points were con-
sidered sad, and scores between +0.75 and +2
were considered happy. According to these evalua-
tions, 3 out of 48 photographs were eliminated.
Consequently, 45 face photographs were chosen to
serve as targets in FADT (Figure 1). Non-copy-
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Figure 2. Visual prime stimuli (emoji primes) used in Experiment 1.
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Figure 3. A schematic representation of a trial sequence in Experiment 1 and Experiment 2.
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righted emojis were used as primes (Figure 2) in
experiment 1. 83 vocal primes which consist of
pseudo-sentences in Turkish were used in experi-
ment 2. Vocal primes was developed by following
the steps in the study by Pell et al (41).

Procedure

The procedure of Experiments 1 and 2 are identical
except for the prime stimuli (emojis in Experiment
1; vocals in Experiment 2). Screening tests, which
lasted approximately 90 minutes, were adminis-
tered to the participants in the first session. and
Experiment 1 or 2 was administered in the second
session, approximately one week later. Before the
experiments, the participants were shown facial
emotional cards corresponding to six basic emo-
tions that were not used in the main experiment,
and they were asked to recognize them.
Participants were seated in a fixed and upright posi-
tion at approximately 60 cm from the laptop screen
(1920x1080 pixels — 15.6 inches). The participants
were instructed that they would see some emojis or
hearing sounds on the screen, not to focus on them,
and then to decide (YES/NO) whether the faces
that would appear on the screen contained emo-
tions. In the practice trials, at least 7 out of 12 trials
were required to be answered correctly. In FADT,
each trial was first presented with a focusing screen
(350 ms), then a blank screen (500 ms) and emo-
tional emoji primes in Experiment 1 and emotional
vocal primes in Experiment 2 (average 2009 ms). In
order that the position where the emojis were pre-
sented in Experiment 1 would not be blank while
the vocals were presented in Experiment 2, A rep-
resentative sound sign indivating the vocal, had the
same color and size with emojis was used in place
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of emojis. The average duration of the vocals in
Experiment 2 is 2009 ms. In Experiment 1, each
emoji presented instead of the vocals in
Experiment 2, remained on the screen for the aver-
age time of the vocals (2009 ms). Thus, Experiment
1 and 2 were tried to be matched except for the
modality of the prime stimuli. In each trial, the tar-
get face was presented on the screen after the
prime. Target faces are displayed on the screen
until the participant reacts or for 5000 ms. (Figure
3).

Statistical Analysis

Power analysis was performed with G-Power (42)
to determine an adequate sample size. In order to
obtain .80 power as a result of the analysis, the
required number of participants was determined as
28 for each experiment at .05 alpha level and medi-
um effect size.

Statistical Package for Social Sciences (SPSS) 23.0
licensed program was used in the analysis of all
data. The significance level for all analyzes was
determined as p < .05. In order to examine
whether there is a difference between the groups in
the study in terms of the scores they got from the
screening tests (RPSM, PPVT, and CARS), inde-
pendent samples t-test analysis was performed.
Trials with reaction times below 300 ms and above
5000 ms were excluded from the data set. Only
emotion-expressing face trials (YES trials) were
included in the analysis, and reaction time analyzes
were conducted on correct trials. To examine the
congruency effect for both experiments, two sepa-
rate 2 (Group: ASD vs Control) x 3 Prime (Happy
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Table 1. Comparison of healthy and ASD participants in Experiment 1 in terms of screening test scores with t test

N=28 Group n M-SD t df p Cohen s d
Control 15 32.33-10.11
RPSM* 1.69 26 102 .64
ASD 13 26.38 - 8.11
Control 15 80.66 — 6.28
PPVT* 2.29 17.44 .030 .85
ASD 13 72.46-12.10
Control 15 18.10-2.22
CARS* -20.83 26 .000 8.06
ASD 13 33.00 - 1.38

*RSPM: Raven’s Standart Progressive Matrices; PPVT: Peabody Picture Vocabulary Test; CARS: Childhood Autism Rating Scale.

vs Neutral vs Sad) x 2 (Target: Happy vs Sad)
ANOVAs were conducted seperately for accuracy
rate and reaction time. Post-hoc analyzes
(Bonferroni correction) were performed to identify
the source of significant differences.

RESULTS
Sociodemographic features and screening tests
Experiment 1

After screening tests and practice trials, 13 children
with ASD (12 boys, 1 girl; M = 8.23, SD = 1.87)
aged 6-12 years and 15 healthy controls (8 boys, 7
girls; M = 9.00, SD = 1.81) matched for age, intel-
ligence, and receptive language skills, a total of 28
children were included in the analysis. The results
of the independent samples t-test, which were con-
ducted to determine whether there is a significant
difference between the groups in terms of age,
years of education, RPSM, PPVT, and CARS
scores, are summarized in Table 1. However, recep-
tive language skills of children with ASD were
found to be lower than healthy children, t(17,44) =
2.29, p < .05, and they had a receptive language age
score from PPVT compatible with their biological
age.

Experiment 2

After screening tests and practice trials, 12 children
with ASD (11 boys, 1 girl; M = 9.25, SD = 1.71)
aged 6-12 years and 16 healthy children (8 boys, 8
girls; M = 10.06, SD = 1.73) matched for age, intel-
ligence, and receptive language skills were included
in the analyses. There was no difference in terms of
age between the ASD and control groups, t(26) =
1.23, p > .05. The screening test scores of the par-
ticipants in Experiment 2 are summarized in Table
2.

Reaction time and accuracy rate
Experiment 1

For reaction time, the group variable's main effect
is statistically significant, F(1, 26) = 21.84, p< .001,
Np2 = 0.45. The reaction time of healthy partici-
pants (M = 1450, SE = 85) was significantly faster
than those with ASD (M = 2031, SE = 91). There
is a statistically significant main effect of the target
variable on the reaction time, F(1,26) = 25.02, p<
.001, np2 = 0.49. In other words, happy faces (M =
1647, SE = 59) were recognized faster than sad
faces (M = 1833, SE = 69). However, the main
effect of the prime on the reaction time was not sta-
tistically significant, F(2,52) = .07, p > .05, np2 =
0.003. None of the interaction effects are statistical-
ly significant. Considering the accuracy rates, the

Table 2. Comparison of healthy and ASD participants in Experiment 2 in terms of screening test scores with t test

N=28 Group n M-SD t df p Cohen s d
Control 15 33.81 -4.98
RPSM* 1.68 26 .104 .63
ASD 13 30.33-5.92
Control 15 79.31 -8.35
PPVT* 2.29 26 319 .38
ASD 13 75.75-10.18
Control 15 18.37-2.32
CARS* -20.83 21.09 .000 7.61
ASD 13 31.87-0.95

*RSPM: Raven’s Standart Progressive Matrices; PPVT: Peabody Picture Vocabulary Test; CARS: Childhood Autism Rating Scale.
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main effect of the group is statistically significant,
F(1,26) = 24.49, p < .001, np2 = 0.48. The FADT
accuracy rate of healthy participants (M = 92.7, SE
= 3.3) was higher than those with ASD (M = 68.4,
SE = 3.6). The main effect of the target on the
accuracy rate is statistically significant, F(1,26) =
4.42,p < .05, np2 = 0.14. It is seen that happy faces
(M = 85.3, SE = 2.4) are recognized more accu-
rately than sad ones (M = 75.7, SE = 4.0). The
main effect of the prime on the accuracy rate is not
statistically significant, F(2,52) = .84, p > .05, np2
= 0.03. None of the interaction effects are statisti-
cally significant.

Experiment 2

The group main effect for reaction time is statisti-
cally significant, F(1, 26) = 16.20, p < .001, np2 =
0.38. Healthy participants (M = 1412, SE = 28)
responded faster than those with ASD (M = 2012,
SE = 113). The main effect of prime is also statis-
tically significant, F(2,52) = .3.57, p < .05, np2 =
0.12. According to post-hoc comparisons, while
happy primes (M = 1679, SE = 73) were recog-
nized faster than sad ones (M = 1760, SE = 80),
there was no significant difference between the
neutral (M = 1696, SE = 77) primes and emotional
primes (happy and sad).

The main effect of the target is also statistically sig-
nificant, F(1,26) = 4.54, p < .05, np2 = 0.14.
Happy faces (M = 1658, SE = 84) were recognized
faster than sad faces (M = 1766, SE = 73). None of
the interaction effects were statistically significant
except for the Group*Prime interaction effect,
F(2,52) = 6.23, p < .05, np2 = 0.19. According to
the post-hoc comparisons of the Group*Prime
interaction effect; happy, sad and neutral primes
did not differ in reaction times in the healthy group
(p > .05). In the group with ASD, happy (M =
1949, SE = 110) and neutral (M = 1961, SE = 117)
primes were recognized faster than sad (M = 2126,
SE = 120) primes (p = .003), while no significant
difference was found between happy and neutral
primes (p = 1.00).

The main effect of the group variable on the accu-
racy rate is statistically significant, F(1, 26) = 16.21,
p < .001, np2 = 0.38. However, the target, F(1,26)
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= .58, p > .05, np2 = 0.02, and prime, F(2,52) =
.63, p > .05, np2 = 0.02, main effects were not sta-
tistically significant. None of the interaction effects
are statistically significant.

DISCUSSION

In this study, the effects of different types of primes
on the facial affective decision in children with
ASD and healthy controls were investigated in two
separate experiments using uni-modal (Experiment
1; emoji and face) and cross-modal (vocal and face)
stimuli. The findings showed that children with
ASD detected emotionally expressive human faces
less quickly and accurately than healthy children. In
the literature, this finding is repeatedly reproduced
(6,43). Besides, the existence of problems with
emotion recognition in autism was suggested by a
meta-analysis that examined the findings of 48 dis-
tinct articles (44). Additionally, the impact of vari-
ous presentation modalities on ASD's difficulty in
recognizing emotions is frequently studied.
Another recent meta-analysis that compiled studies
on human faces, non-human faces (symbolic, ani-
mal, etc.), and emotion recognition from speech
and music in ASD, showed a general difficulty in
correct emotion recognition (45). It is known that
this difficulty is not caused by participant charac-
teristics such as the presentation time of the stimu-
lus or IQ. When visual and auditory modalities are
examined: general emotion disorders (emotion-
general) in emotion recognition from the human
face, emotion-specific impairments in speech
prosody and emotion recognition from music, and
no impairment in non-human faces were observed.
Children with ASD are less likely than their healthy
peers to identify the emotion in a human face reli-
ably; however, they are more likely to identify the
emotion on a dog's face. Since the target stimulus
in the task (FADT) was the human face in both
experiments, there may have been a difference
between the groups. It is insufficient to explain the
nature of facial emotion recognition disorder seen
in ASD only with behavioral studies. Despite cont-
rolling for confounding factors such as age, intelli-
gence, language skills, and co-psychiatric diagnosis,
children with ASD performed less successfully in
FADT than healthy children (Figure 4). This may
be because of aspects of the ASD phenotype that
relate to facial recognition.
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According to a heuristic model presented by
Schultz in 2005 (46), deficiencies in the amygdala
and fusiform face region, which mediate the devel-
opment of social skills in the early years of life, lead
to ASD. The failure in FADT can be explained by
less activation in the fusiform facial area (47,48)
and lower amygdala activation in emotion recogni-
tion tasks in ASD (49,50). Additionally, electroen-
cephalography (EEG) and eye-tracking (ET) inves-
tigations showed that individuals with ASD had
abnormal gaze patterns and brain activity toward
facial expressions (51).

In both experiments, children with ASD and
healthy controls aged 6-12 years recognized happy
human faces faster than sad ones. The fact that
happy target faces were recognized faster than sad
faces in FADT regardless of group and prime is
consistent with the findings of studies using FADT
(30,31). Leppéanen and Hietanen (52) assert that
happy facial expressions can be recognized more
quickly than neutral and sad ones due to their per-
ceptual advantages, including requiring more phys-
ical changes, being able to be recognized from a
single symptom (such as teeth), and not necessarily
requiring analysis of the entire face.
Electrophysiology studies also supported the per-
ceptual advantage of happy faces. Although faces
with negative valence such as sad, fear, and anger
were temporally processed in the early stage
(enhanced N170), perceptual advantages of happy
faces facilitate the categorization (reduced P3b)
and decision (reduced slow positive wave) in the
later stages (53). These findings are consistent with
the hypothesis that faces with negative valance
(angry, fearful) should be processed faster than
happy expressions due to their adaptive character-
istics. Accordingly, negative expression processing
is prioritized in the early stage of recognition, while
categorization is performed later, including allocat-
ing controlled attention resources and decision.
Due to the similarity of the perceptual characteris-
tics and emotional valences of the negative faces,
discrimination in the categorization stage takes
longer than happy faces. This result may be an
advantage for happy faces about recognition.

In addition, FADT requires deciding whether the
target face contains emotion ("YES/NO"). "YES" is
the correct response for emotional faces and "NO"
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for non-emotional faces. However, it was observed
that the participants tended to decide "YES" for
happy and "NO" for sad. For this reason, the per-
formance measurement that requires a YES/NO
decision should not be preferred in emotion recog-
nition studies using human faces to be conducted
with children with ASD.

There are conflicting findings in the literature
regarding the priming effect in children with ASD.
While Kamio et al. (28) did not find an emotional
priming effect in the group with ASD, Prehn-
Kristensen et al. (54) found an effect using the eye-
tracking approach. Given the abnormal gaze pat-
tern associated with ASD, this effect is crucial for
understanding how to interpret the result of the
priming study. In our investigation, there was no
evidence of a priming effect (prime*target interac-
tion effect) in either group. This finding suggests
that the participants may not have paid enough
attention to the stimuli presented.

On the other hand, one of the findings that has to
be discussed is that the main effect of the prime was
not statistically significant in Experiment 1 and was
statistically significant in Experiment 2. Emojis may
not have been able to enough activate the emotion
in Experiment 1 because they were symbolic faces.
In addition, the emotions on primes were repre-
sented invariably by the same emoji in the trials,
unlike vocal primes, which may have caused a
decrease in the reaction via affective habituation
(55,56,57). In Experiment 2, happy vocal primes
may have attracted participants' attention more
than sad vocals, causing participants to react more
quickly. In other words, children in this age group
benefited from natural human voices as cues, while
they did not benefit from using unnatural symbolic
stimuli (emojis).

Another important finding is that happy and neu-
tral vocals are recognized faster than sad ones
(Group*prime interaction effect) in children with
ASD. Unlike healthy children, children with ASD
were negatively affected by sad human voices. In
other words, children with ASD benefited from
happy and neutral human voices as cues but not
happy symbolic visual stimuli (emojis). Wang and
Tsao (19) revealed that children with HFA could
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not recognize the happy and neutral prosody com-
pared to healthy peers, but they had no difficulty
recognizing the sad and angry prosody. Therefore,
while children with ASD participating in this study
may not have well recognized the happy and neu-
tral prosody prime presented in Experiment 2, they
may have been able to recognize the sad prosody
correctly. If the negative effects of sad prosody
found in our study related to its accurate recogni-
tion, it may imply that sad prosody disrupts FER
rather than primes.

Limitations

Although the implementation of strict screening
tests and diagnostic criteria for the participants
increased the sample quality, the small sample size
is a limitation of this study. Comorbid conditions
such as intelligence, ADHD, anxiety, and learning
disorder in ASD were checked with screening tests
and semi-structured interviews. However, although
children with ASD scored in line with the norms in
the receptive language skill screened by PPVT in
Experiment 1, there is a statistically significant dif-
ference between them and healthy children. In
addition, comorbid conditions (anxiety, ADHD,
etc.) screened with KSADS-PL provide informa-
tion about the presence or absence of the disorder.
It should be kept in mind that this semi-structured
interview is not functional in determining the level
of disorder.

Future goals and clinical applications

The unique contribution of our study is to draw
attention to the advantage of happy (cheerful, soft,
affectionate, warm) and neutral tones over sad
tones when communicating with children with ASD
in daily life. Additionally, it is advised that training
and intervention programs for children with ASD
employ happy and neutral tones as much as possi-
ble, considering the effects of sad vocals. Besides,
sad prosody disadvantage may have resulted from
the efforts of individuals with ASD to direct their
attention to positive stimuli to cope with high anxi-
ety. Although these children did not meet the diag-
nostic criteria for anxiety disorder in our study, they
may have experienced more performance anxiety
than healthy controls under experimental condi-

Turkish J Clinical Psychiatry 2024;27:139-149

tions due to the set shifting and self-regulation dif-
ficulties often seen in individuals with ASD. These
relations should be further investigated in a larger
sample in future studies.
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