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ABSTRACT

Introduction: Emotion recognition is the main component of social cognition and has various
patterns in different cultures and nationalities. The present study aimed to investigate emotion
recognition patterns among Iranians using the Cambridge neuro-psychological test automated
battery (CANTAB) as a valid neuropsychological test.

Methods: In this descriptive-analytical study, 117 males and females (Mean+SD of age
32.1£6.4) were initially assessed by computerized intelligence and progressive matrices of
RAVEN-2. Furthermore, the excitement recognition subtest taken from the Cambridge neuro-
psychological test automated battery (CANTAB) was performed. The correct response of
participants to each of the six basic emotions as well as the recognition time was used for
analysis.

Results: The maximum correct response rate was 75.83% related to happy emotion. The
correct responses for sadness, surprise, disgust, anger, and fear were 70%, 68.48%, 47.84%,
42.54%, and 38.26%, respectively. Moreover, the shortest recognition time was related to
disgust at 322 ms, while sadness with a mean response time of 1800 ms and fear response
time at 1529 ms indicated the longest recognition time. In addition, participants recognized
happiness with a mean response time of 1264 ms better than other emotions; however, post-
hoc t-test analyses showed that only the correct responses for sadness and surprised emotions
did not differ significantly, (t(llz):-0.59, P=0.55, d=0.05). These results suggested that different
emotions have various correct responses. However, sadness and surprise did not differ.
Conclusion: The findings of this study could be beneficial for evaluating cognitive elements,
as well as cognitive abilities and inabilities among the Iranian population. Moreover, the
findings could be used for investigating social cognition in this population.
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Highlights
» Emotion recognition patterns among Iranians were investigated using a valid neuropsychological test.
» Iranians showed higher accuracy in recognizing happiness and lower accuracy in recognizing fear.
* Disgust was recognized with the shortest response time, while sadness and fear had the longest recognition time.

* The findings highlight cultural differences in emotion recognition and can aid in evaluating cognitive abilities and
social cognition in the Iranian population.

* The study emphasizes the importance of considering cultural factors in assessing and understanding emotion
recognition.

Plain Language Summary

Understanding how people recognize emotions is crucial for effective communication and building social connections.
However, the ability to recognize emotions can vary across cultures. This study aimed to investigate how Iranians
recognize emotions using a reliable test. The researchers assessed 117 Iranian adults, both males and females, using a
computer-based test. Participants were asked to identify six basic emotions (happiness, sadness, anger, disgust, fear, and
surprise) displayed on a screen. The researchers measured the participants' accuracy in identifying each emotion and
the time it took them to recognize it. The findings revealed that Iranians were most accurate in recognizing happiness
and least accurate in recognizing fear. They were better at identifying positive emotions like happiness and surprise
compared to negative emotions like disgust and anger. Participants took the least time to recognize disgust and the longest
time to recognize sadness and fear. These results show that Iranians have specific patterns in recognizing emotions,
which can be influenced by cultural factors. Understanding these patterns is important for assessing cognitive abilities
and social cognition in the Iranian population. Moreover, these findings have broader implications. They highlight the
need to consider cultural differences in emotion recognition, as it can impact communication and social interactions.
The study's outcomes can be valuable for various applications. For instance, they can aid in developing tests to assess
emotion recognition difficulties in individuals with conditions such as autism or schizophrenia. Furthermore, these
findings can be useful for professionals, such as employees in customer service or mental health providers, who need
to accurately interpret others' emotions. By shedding light on cultural variations in emotion recognition, this research
contributes to our understanding of human emotions and their role in interpersonal relationships.

Each emotion is identified by a set of patterns of evalu-
ation factors. It is believed that cognition is the prereq-
uisite for emotion, and emotion is known as the product
of a cognitive evaluation process (Izard, 2009). Signifi-
cantly, regulating the relationship between emotion and
cognition can help increase healthy functioning, while
an imbalance between these two components might lead
to emotional or cognitive disorders and difficulties such
as anxiety or depression (Ebner & Johnson, 2009).

1. Introduction

roduction, perception, interpretation, and re-

sponse to emotional signals are influential parts

of humans and their interpersonal life. Therefore,

emotions play a significant role in human com-
munication. Recognizing emotion using facial
expressions is a key element in human commu-

nication (Varghese et al., 2015). These actions affect distant
goals, such as survival and reproduction in humans and other
species (Preston & De Waal, 2002). As a result, there are con-
siderable advantages for people to recognize their feelings and

Studies show that the amygdala can respond positively
and negatively to valenced stimuli (Hamann et al., 2002),

those of others accurately. These benefits could be considered
as a potential cultural advantage in identifying emotions, even
when individuals are members of the same group or commu-
nity (Anderson & Keltner, 2002), and could suggest a possible
cultural benefit of emotion recognition (Wickline et al., 2009).

as long as they are high in arousal (Cunningham et al.,
2004). Specifically, studies show that the human amyg-
dala robustly activates fear faces (Chiao et al., 2008).
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The ability to comprehend and recognize others’ emo-
tional states is difficult to attain due to the complexity of
the process. A person cannot be simply aware of what is
going on in others’ minds. To understand others’ emo-
tional states, the individual needs to pay attention to
people’s facial expressions and gestures when emotions
occur (Juckel et al., 2018). Physical signs and symptoms
can include changes in facial expressions, facial discolor-
ation, as well as alterations in the position of facial com-
ponents relative to each other, such as raised eyebrows
or changes in the position of the lips and the mouth that
can be seen and understood (Petersen & Higham, 2020).
Understanding facial emotion or cognition of emotion
could play a significant role in social interactions (Elliott
& Jacobs, 2013). However, the role of culture should not
be ignored. Different studies have evaluated the cultural
differences in recognizing others’ emotions (Jack et al.,
2012; Biehl et al., 1997). For example, a study of Asians
and Caucasians found that Caucasians were much more
accurate at recognizing anger, sadness, and fear (Biehl
et al., 1997). On the other hand, another study examined
the credibility of a Japanese face database among Japan,
the United States, Poland, Vietnam, Hungary, and Su-
matra. It showed that recognizing a face’s emotion is a
universal thing, and people in all of these countries can
correctly identify the emotion in the provided images
(Jack et al., 2012).

Given the above, emotion recognition could be an
appropriate and international test for examining social
cognition. Considering that the ability to recognize emo-
tion according to the culture and nationality of individu-
als can be specific, the existence of a normal range of
data on the ability of individuals in society to recognize
emotion could be a great help in distinguishing between
mental disorders or psychological characteristics (Lim,
2016). Moreover, the existence of specific cutting points
for each community or ethnic group is necessary to
predict the psychological-emotional characteristics of
that community or ethnic group. On the other hand, the
boundary of disorder and psychological factors of that
nation could be determined. In addition, changing cut-
ting points can predict emotional bias in a country, which
is essential for mental health decisions. Therefore, the
purpose of this study was to investigate emotion recogni-
tion patterns among Iranians using CANTAB as a valid
computer-based neuropsychological test.

2. Materials and Methods

PParticipants were recruited randomly by posting flyers.
All interested individuals were screened for eligibility via
the Raven-2 progressive matrices to ensure that their over-
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all intelligence was in the latter range of normal (110-90)
before participation. Participants included 117 males and
females (Mean£SD 32.1+6.4). The minimum educational
degree of all participants was a high school diploma. More-
over, all participants were employed and worked full-time
or part-time. All the participants in this study were assessed
by the emotion recognition task. Exclusion criteria were in-
telligence quotient (IQ) below normal by RAVEN-2 test,
and if in the demographic form, we find usage of psychiat-
ric drugs, history of psychiatric disorders, and any type of
movement disorder or disability that could affect the reac-
tion time of examiner. The movement ability has been as-
sessed by an occupational therapist.

Materials

The emotion recognition task (ERT): The emotion rec-
ognition task (ERT) as part of the Cambridge neuropsy-
chological test automated battery (CANTAB; Robbins et
al.,1994) is a computer-generated paradigm for the rec-
ognition of six basic facial emotional expressions includ-
ing happiness, sadness, anger, disgust, fear, and surprise.
The emotions (15 stimuli for each emotion with differ-
ent levels of intensity) are mimicked by actors and pre-
sented randomly in two blocks (90 stimuli each). After
each stimulus presentation (200 ms), the participant was
asked to choose between the six emotional expressions
displayed in labels on the screen. The task provided a
percentage of correctness for each emotion and an over-
all mean of response latency. The non-verbal and culture-
free nature of the CANTAB also reduces any potential
variance introduced by language and cultural translations
of stimuli in word-based tests (Barnett et al., 2015).

The Raven-2 visual intelligence test: This test is used
to determine the normal data appropriate to individuals’
intelligence according to the validity and footprint and in-
dependent of culture and language. The test has been rec-
ognized as a suitable test for research and evaluating and
screening people’s intelligence (Raven, 2000). The previ-
ous research shows that the Raven\s progressive matri-
ces test is a reliable and valid intelligence test for mental
testing and general intelligence for Iranian undergraduate
students. The Raven’s progressive matrices test has sig-
nificant reliability and validity (P<0.01) for measuring the
intelligence of undergraduates (Rahmani, 2008).

Procedure

Detailed and complete explanations about the study aim as
well as the confidentiality of their identity were provided. A
written consent form was taken from all the participants. The
participants were seated in a quiet room in front of a touch-
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screen computer. The computer was about 30 cm away from
the subjects and there was nothing between the subject and
the screen. Participants were instructed to observe a person’s
face in the middle of the screen, and after displaying the face,
they had to choose one of the six emotional states (disgust,
sadness, happiness, surprise, anger, and fear) that were dis-
played. The examiner was also present in the test room at
an angle that was not in the subject’s view. The whole test
was performed automatically for each person and the results
were saved. In this study, an Asus Laptop computer-TP510U
was used. The laptop has a 15-inch touch screen, and accord-
ing to the test standards, the tab could be rotated 360 degrees
so that the keyboard was not available to the subject, and a
wireless keyboard was used next to it.

Statistical analysis

In this study, data analysis was conducted using IBM SPSS
statistics software, version 26 (IBM Corp., NY, USA). A one-
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way analysis of variance (ANOVA) was used to determine
whether there are any statistically significant differences be-
tween the means of correct responses and time to recognize
emotional states. Eta squared effect sizes were calculated and
reported for ANOVA analyses, with 0.01 considered small,
0.06 considered medium, and 0.14 considered large (Cohen,
1988). Post-hoc t-tests and Cohen d effect sizes were calcu-
lated, with 0.20 considered small, 0.50 considered moderate,
and 0.80 considered large (Cohen, 1988).

3. Results

Table 1 presents the Mean+SD of the percentage of the
correct responses and the time to recognize emotional
states.

Correct responses

The MeantSD for correct responses are presented in Figure
1. The one-way within-subjects ANOVA revealed a signifi-

Table 1. Descriptive indicators of the correct response and the response time (n=117)

MeantSD
Emotions
The Correct Response (%) Response Time for Correct Recognition (ms)
Disgust 50.77+22.88 322.22+755.92
Sadness 71.59+16.54 1800.24+937.26
Happiness 78.37+11.47 1263.67+498.66
Surprise 71.93+£12.32 965.52+326.81
Anger 44.55%13.71 1186.85+439.23
Fear 36.60+£22.70 1529.31+1077.45
Table 2. The one-way within subjects ANOVA for correct responses
Source SS df MS F Sig. n?
Within subjects 173057.99 5 34611.59 152.28 0.001 0.57
Error 131821.66 580 227.279
Table 3. The one-way within subjects ANOVA for recognition time
Source SS df MS F Sig. n?
Within subjects 151576981.9 5 30315396.38 73.141 0.001 0.38
Error 240397023.4 580 414477.62
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Figure 1. Adjusted means of the correct response to the six emotional states

cant difference in correct responses related to various emo-
tional states F;. 540~162.09, P=0.001, 1*=0.57 (Table 2).
Further post-hoc t-test analyses showed that only the cor-
rect responses for sadness and surprised emotions did not
differ significantly, t(112)=-0.59, P=0.55, d=0.05. These re-
sults suggested that different emotions have various correct
responses. However, sadness and surprise did not differ.

Recognition time

The Mean+SD for recognition time are presented in Fig-
ure 2. The one-way within-subjects ANOVA revealed a
significant difference in recognition time related to various
emotional states F. 580)=73. 14, P=0.001, n>=0.38 (Table 3).

Further post-hoc t-test analyses showed that only the
recognition time related to happiness and anger emotion-
al states did not differ significantly, t(112)=1.79, P=0.07,

Figure 2. Response time for correct recognition in milli second

d=0.16. These results suggested that different emotional
states have different recognition times.

4. Discussion

The purpose of this study was to investigate the pat-
terns of emotion recognition among the Iranian popula-
tion by using the CANTAB as a valid computer-based
neuropsychological assessment (CBNA). Our findings
are in two categories, the percentage of correct emotion
that is recognized, and the reaction time in milliseconds
unite for responding correctly to each six basic emo-
tional states (disgust, sadness, happiness, surprise, anger,
and fear). The results of the present study showed that
participants could better identify the emotion of happi-
ness with 75.83% correct response and in the following,
sadness with 70% correct response, and surprise with
68.48% correct response, in comparison to the emotions
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of disgust with 47.84% correct response and anger with
42.54% and fear with 38.26% of the correct response.
Happiness has the most percentage of correct recognition
emotions, while fear was the least correctly recognized
emotion. Regarding the response time for emotion rec-
ognition, disgust had the shortest recognition time with
a mean of 322 ms. The sadness mean time was 1800 ms
and was the longest time for emotion recognition. Other
emotion recognition times were a surprise for 966 ms,
anger for 1187 ms, happiness for 1264 ms, and fear for
1529 ms. Therefore, it can be concluded that fear has the
lowest correct recognition with the highest recognition
time and could be considered a complicated emotion
for Iranians to recognize. Happiness was the most emo-
tion recognized correctly with the short response time.
Therefore, it could be considered an easy emotion for
Iranian people to recognize.

The findings related to emotion recognition were in line
with Fritz et al. (2009). Elfenbein and Ambady (2002) in
a meta-analysis study with 87 articles including 22148
participants, showed that emotion recognition is differ-
ent in various societies. Moreover, Americans were bet-
ter at judging happiness in comparison with disgust. The
same study found that the Japanese were better at feeling
the emotion of disgust in comparison with Americans
(Matsumoto et al., 1989). The study of Bihl et al. (1997)
showed Caucasians recognize the emotion of fear well.
The present study’s findings demonstrated that the high-
est percentage of accuracy in recognizing emotion was
related to the emotion of happiness, which is in line with
the findings of Matsumoto et al. (2000).

To the best of our knowledge, this is the first study
comparing emotion recognition among Iranians. There-
fore, we cannot compare our results with previous Ira-
nian emotion recognition findings.

5. Conclusion

This study showed Iranians were better at judging
happiness, and fear was the worse emotion for recogni-
tion. It could be for the reason of cultural and societal
differences that we discussed previously. From a neuro-
science perspective, as we told in the introduction, the
amygdala activity is the most activity that we will see in
facial emotion recognition, especially in recognition of
fear; weakness of recognition of fear in Iranian people
could be related to specificity in the amygdala activity. In
sum, the mean correct emotion recognition was 57.15%,
which means nearly 42% error in emotion recognition;
it can be assumed that Iranians might be weak at judging
emotions. In addition, the findings of this study can be
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used for emotion recognition tests in the case of people
who might have difficulties in the field of emotion rec-
ognition, such as people who suffer from autism, schizo-
phrenia, and other similar disorders. Finally, the findings
might be beneficial to staff members of companies to
determine others’ emotions.

As for the limitations of this study, it could be pointed out
that the sample size was rather small. Moreover, the partici-
pants were recruited from limited areas in Iran. Therefore,
the participants could have been recruited from other parts
of the country as well. Research with neuroimaging devices
that could indicate amygdala activity could help study the
idea of differential amygdala activity in Iranian people.
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