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Background and Objective: Attention deficit-hyperactivity disorder (ADHD) is often 

associated with difficulties in social and emotional relationships. This study aimed to 

investigate the effect of methylphenidate on theory of mind ability and facial emotion 

recognition in children with ADHD. 

Methods: This was an interventional study. A total of 25, school-age children with ADHD 

were selected for this study at Roozbeh Hospital in Tehran, Iran in 2019. The method of 

diagnosing ADHD was using the semi-structured KSADS-PL interview, Conner's Parent 

Rating Scale, Raven's Progressive Intelligence Test, Happe Strange Stories Test, and Facial 

Emotion Recognition task. The children then took methylphenidate for 6 weeks and were 

reassessed using the mentioned instruments. 

Findings: The mean age and IQ of the children in our study were 8.88±1.47 years and 

114.53±11.91, respectively. After treatment, children showed significantly better 

performance in blocks of the Strange Stories Test, including mental state (p=0.05), physical 

(p=0.01), natural (p=0.01), and unlinked (p=0.02). A significant difference was observed in 

emotion recognition between pre- and post-treatment. After the intervention, children 

showed better accuracy in identifying angry (p=0.006), happy (p=0.022), and sad faces 

(p=0.002). The comparison of scores related to Conner’s test after treatment with 

methylphenidate showed significant improvement in inattention (p= 0.002), hyperactivity 

(p= 0.008), and ADHD index (p= 0.005). 

Conclusion: Methylphenidate can improve social cognition components, including theory 

of mind ability and emotion recognition in children with ADHD. 
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Introduction  

Attention deficit-hyperactivity disorder (ADHD) 

is characterized by attention deficit, hyperactivity, 

and impulsivity [1]. This disorder is a common 

neuropsychiatric disorder that affects 5-12% of 

children and 2.5% of adults all over the world [2]. 

Children with ADHD have difficulties in emotion 

regulation and interpersonal relationships, in addition 

to the core symptoms. This issue leads to conflicts 

with peers and ultimately rejection by them [3].  

It has been shown that individuals with ADHD 

experience impairments in social and emotional 

relationships [4]. There are some explanations for 

poor social and emotional relationships in this 

disorder, including poor response inhibition [5], 

which leads to poor inhibitory control over behaviors 

in individuals with ADHD.  

Social cognition refers to how individuals process 

and remember information in social contexts and use 

it to explain and predict individual behavior [6], and 

includes cognitive components underlying social 

relationships, such as theory of mind, emotion 

recognition, and social referencing [7].  There is a 

relationship between emotional and social 

development, and emotions can be considered a 

predictor of social relationships [8]. The basic 

component of emotion regulation is detecting and 

recognizing emotions [9]. Emotion regulation is the 

process by which people change the duration or 

intensity of their emotions to best respond to 

environmental challenges [10]. Emotion dysregulation 

has been considered a main component of ADHD [11] 

and a disabling aspect of the disorder [12]. It has been 

shown as an important factor in predicting the 

prognosis [3].  

Another component of social cognition is the 

theory of mind, referring to the ability to understand 

what others think, intend, and feel [13, 14], which can 

help predict others' behavior and plan to change 

others' thoughts and actions [15]. Several studies have 

shown impairments in the theory of mind and 

emotion recognition abilities in individuals with 

ADHD [16-19].   

Stimulants are typically the first choice for 

treating ADHD [20]. Patients suffering from this 

disorder need to be on medication for a long time [21]. 

It has been shown that stimulants, especially 

methylphenidate, can reduce the core symptoms of 

ADHD and improve the executive function deficits 

seen in this disorder [22]. Some studies showed the 

efficacy of methylphenidate in improving social skills, 

social behaviors [23, 24], emotion regulation [25, 26], and 

empathy [27] in people with ADHD.  

According to a systematic review in 2022, 

methylphenidate can improve social impairments in 

children with ADHD, and further studies are needed 

to identify the mechanisms of the drugs and confirm 

such a conclusion [24]. In other studies, the 

administration of methylphenidate improved the 

theory of mind in children with ADHD [28-30]. In 

another study, methylphenidate led to improvements 

in facial emotion recognition abilities, but not to a 

significant level [31]. 

Many children with ADHD suffer from 

behavioral and interpersonal problems that are at 

least partly due to social cognition problems. 

Research on social cognition in patients with ADHD 

is scarce. There is a question of whether the 

medication can improve social cognition deficits 

seen in ADHD. There are a few studies to answer this 

question [32]. Deficits in empathy and theory of mind 

may play an important role in social cognition 

deficits [30]. Given the limited knowledge about how 

stimulants impact social cognition in children and 

adolescents with ADHD, we conducted the present 

study to evaluate the effect of methylphenidate on 

theory of mind and emotion recognition abilities 

using the Strange Stories Test and Facial Emotion 

Recognition task. 

 

 

Methods 

This was an interventional study conducted as a 

pre-test/post-test without a control group. Twenty-

five children of school age diagnosed with ADHD 

referred to the child and adolescent psychiatry clinic 

in Tehran, Iran in 2019, were recruited for this study. 

Considering a 95% confidence interval, α=0.05, 

z=1.96, and a test power of 95%, a sample size of 25 

was calculated. The diagnosis was conducted by a 

fellow in child and adolescent psychiatry under the 

supervision of a board-certified child and adolescent 

psychiatrist according to DSM-5 criteria, based on 

clinical evaluation (clinical history) and interviews 
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with children and their parents. The Kidde-Schedule 

for Affective Disorder and Schizophrenia interview 

was carried out to confirm the diagnosis and rule out 

comorbidity. Inclusion criteria included age 7 to 11 

years, meeting DSM-5 criteria for combined type of 

ADHD, no history of medication use for this 

disorder, and parental and child consent to participate 

in the study. All children with an IQ of less than 80 

based on the Raven test, with other psychiatric 

comorbidities or any neurological disorders except 

for oppositional defiant disorder and the presence of 

any physical impairment that would prevent them 

from performing the test, such as visual or hearing 

impairments, were excluded from the study. None of 

the children had received drug treatment before. 

 

Measures 

Kiddie- Schedule for Affective Disorders and 

Schizophrenia-Present and Lifetime version (K-

SADS-PL): This semi-structured interview was used 

to assess present and past psychiatric disorders in 6-

18-year-old individuals. Children and their parents 

participated in this interview. The Persian version of 

K-SADS-PL has shown good to excellent 

psychometric properties for many psychiatric 

disorders [33].  

Conners’ Parent Rating Scale-Revised: The short 

version of Conner’s Parent Rating Scale (CPRS) was 

used to evaluate the severity of ADHD symptoms in 

the children. The revised version of CPRS 

demonstrated good reliability [34]. In Iran, CPRS was 

assessed in a clinical sample of 20 children compared 

to 20 typically developing children. The results 

showed that CPRS can discriminate children with 

ADHD from the normal group in all subscales. The 

internal consistency reliability for all subscales, 

oppositionality, inattention, hyperactivity, and 

ADHD index, was 0.88, 0.95, 0.89, and 0.90, 

respectively [35].  

Raven Progressive Matrices (RPM): It is a 

common assessment of nonverbal intelligence and 

abstract reasoning. The child version of the RPM was 

used to estimate IQ in children aged 6–9 years old, 

and the adult version was used for children older than 

9 years old. The RPM test has been validated and 

standardized for Iranian individuals aged 5 to 18 

years old. Reliability coefficients for ages 9-18 

ranged from 0.89 to 0.95 [36].  

Happe Strange Stories Test: We used the Persian 

version of the Happe Strange Stories Test which had 

already been validated in Iranian children. The split-

half internal reliability coefficient was 0.73, and the 

test-retest reliability confirmed good results for most 

stories (above 0.70) [37]. The test consisted of 40 short 

stories in five domains including mental, physical-

human, physical-animal, nature, and unlinked 

sentences. The children were instructed to read each 

story presented on the screen and listen 

simultaneously to the narration of the story. Then 

they were asked to answer some questions regarding 

the vignette. The answers were recorded and scored 

based on the manual to evaluate the social 

understanding of children. 

Facial Emotion Recognition Task: A 

computerized version of the facial emotion 

recognition task was developed based on the 

Radboud (see www.rafd.nl) face database. The faces 

had been validated in Iranian children and 

adolescents in terms of recognizing emotions. There 

was an 84% agreement rate between the selected and 

targeted emotions [38]. The task comprised a total of 

144 pictures of two males and two females 

presenting happiness, sadness, anger, and neutrality. 

Each picture was presented for 2000 milliseconds 

with an interval of 1200 milliseconds. The children 

were instructed to press one of four buttons when 

they saw each picture. A practice block of 24 pictures 

was used to make the participants familiar with the 

task. The correct responses and response time were 

the main variables of the task. 

 

Procedure 

Twenty-five patients were selected from children 

referred to the child and adolescent psychiatry clinic 

at Roozbeh Hospital, Tehran, Iran according to the 

inclusion and exclusion criteria for this study. All 

children in our study, after being diagnosed with 

ADHD and signing a consent form by their parents, 

were assessed at the Neurocognitive Laboratory of 

the Research Center for Cognitive and Behavioral 

Sciences, using the K-SADS-PL, CPRS, Strange 

Stories Test, and Facial Emotion Recognition task. 

The patients were then given methylphenidate 
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(Ritalin) at a dosage of 0.5 to 1 mg per kg based on 

their responses. After 6 weeks of treatment, they 

were reevaluated using the same instruments except 

for the K-SADS-PL. The interviews and evaluations 

of the subjects were conducted by a fellow in child 

and adolescent psychiatry under the supervision of a 

board-certified child and adolescent psychiatrist, and 

each session took about 2 hours. The drugs used were 

from the Novartis Company, and the patients were 

monitored monthly. After the study was completed, 

the patients continued to be followed up in the clinic. 
 

Statistical Analysis 

The data were analyzed using the SPSS-24 

software. A paired t-test was performed to evaluate 

and compare the difference between pre- and post-

treatment variables, with a significance level set at 

P<0.05. 
 

 

Results 

Twenty-five children who were evaluated and 

diagnosed with ADHD before the treatment 

completed the study. The mean age and IQ of the 

children in our study were 8.88±1.47 years and 

114.53±11.91, respectively. Nineteen of the children 

were male, and four were female.  

Based on a Paired T-test, after treatment with 

methylphenidate, children performed significantly 

better on all blocks of the Strange Stories Test (p< 

0.05) except for the Animal block. Regarding 

emotion recognition, there were significant 

differences between pre- and post-treatment in 

correctly recognizing angry, happy, and sad faces 

(p<0.05). There was no significant difference in 

identifying neutral faces after a six-week treatment 

with methylphenidate. There were no significant 

changes in terms of the time taken to recognize the 

emotions after treatment. Additionally, the 

comparison of the scores related to Conner’s test 

after treatment with methylphenidate revealed that 

children showed significant improvement in all 

components, except for oppositional behaviors 

(Table 1). 

 

Table 1. Performance before and after Treatment with methylphenidate 

Variables of tests Stage Mean±SD Difference average t df P 

Happe Strange Stories 

Mental state 
Pre-test 5.91±2.810 

-1.318 -2.041 21 .05 
Post-test 7.23±2.137 

Physical 
Pre-test 7.64±3.230 

-1.955 -2.562 21 .01 
Post-test 9.59±2.130 

Animal 
Pre-test 5.64±3.230 

-.909 -1.168 21 .25 
Post-test 6.55±2.304 

Natural 
Pre-test 7.41±2.971 

-2.091 -2.640 21 .01 
Post-test 9.50±2.686 

Unlinked 
Pre-test 7.41±2.955 

-2.409 -2.529 21 .02 
Post-test 9.82±3.527 

Facial Emotion Recognition 

Angry 
Pre-test 13.39±7.987 

-6.174 -3.038 22 .006 
Post-test 19.57±9.297 

Happy 
Pre-test 26.78±9.918 

-5.304 -2.475 22 .022 
Post-test 32.09±5.410 

Neutral 
Pre-test 21.83±8.931 

-2.254 -1.119 22 .275 
Post-test 24.09±9.756 

Sad 
Pre-test 14.00±8.410 

-5.913 -3.513 22 .002 
Post-test 19.91±9.223 

Conners’ Parent Rating 

Oppositionality 
Pre-test 9.09±4.660 

-.130 -.055 22 .957 
Post-test 9.22±10.544 

Inattention 
Pre-test 11.39±4.998 

4.043 3.445 22 .002 
Post-test 7.35±3.857 

Hyperactivity 
Pre-test 10.74±4.423 

3.826 2.922 22 .008 
Post-test 6.91±3.907 

ADHD Index 
Pre-test 22.26±7.399 

7.043 3.156 22 .005 
Post-test 15.22±7.586 
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Discussion 

Individuals with ADHD have impairments in 

social interaction competency [39, 40] which can be 

explained by their behavioral disinhibition [41] as well 

as deficits in social cognition [32].  It has been shown 

that children and adolescents with ADHD have 

deficits in theory of mind ability [42] as well as in 

recognizing emotions [4, 16, 17]. It is not clear whether 

medication can improve these deficits in social 

cognition. Therefore, we conducted this study to 

evaluate the efficacy of methylphenidate on the 

theory of mind ability and recognizing emotions. 

Our study found that children with ADHD had 

better performance on Happe's Strange Stories 

components, including mental states, and physical, 

natural, and unlinked sentences. These results align 

with the findings of Maoz et al. (2014), who 

measured the theory of mind ability in 24 children 

with ADHD using two theory of mind computer 

tasks: the ToM computerized task (TCT) and the 

Faux Pas Recognition task (FPR). In their study, the 

Fantasy and perspective-taking cognitive 

components, as well as the empathetic concern and 

perspective distress emotional components of the 

theory of mind showed improvement after treatment 

with Ritalin [30].   

In addition, the results of Gumustas's study 

revealed an improvement in empathy skills after 

treatment with Ritalin using the Empathy Response 

Task [43]. Also, according to the results of 

Gloubchick's study (2017), a significant increase in 

the Empathy Quotient was observed after treatment 

with Ritalin [27]. Based on these studies, it seems that 

methylphenidate can improve the affective 

component of the theory of mind in individuals with 

ADHD, which is consistent with our study.  

However, the exact effect of this medication on 

the cognitive component of theory of mind (ToM), 

which can be assessed by Happe's Strange Stories, 

has not been well understood. We found an 

improvement in ToM function using Happe's Strange 

Stories Test after treatment with methylphenidate. It 

has been shown that theory of mind tasks activate the 

orbitofrontal cortex [44]. The function of this area is 

mostly mediated by the dopaminergic system [45-47]. 

Therefore, the increased level of dopamine induced 

by methylphenidate in the orbitofrontal cortex can 

improve theory of mind ability in youth with ADHD 

who suffer from a hypo-dopaminergic system [45]. 

The findings of our study can also be interpreted 

as the improvement of the Happe Strange Stories 

components may result from medication affecting 

other cognitive functions, including working 

memory and sustained attention, as shown in several 

studies [22, 48-50]. 

Another finding of our study was the 

improvement in emotion recognition accuracy, 

including anger, happiness, and sadness after 

treatment with methylphenidate in children with 

ADHD. Our findings are consistent with Demirci's 

study (2016), indicating that methylphenidate 

significantly increased the accuracy of emotion 

recognition in children with ADHD [51]. Moreover, 

Beyer et al. (2014) also demonstrated a significant 

improvement in facial emotion recognition among 

individuals with ADHD after treatment with 

methylphenidate [31]. 

Imaging studies have shown that the orbitofrontal 

prefrontal and ventromedial prefrontal cortex along 

with the insula, amygdala, and fusiform gyrus, play 

important roles in emotional processing under the 

supervision of the prefrontal cortex [52]. Since 

methylphenidate improves the functions of the 

prefrontal areas, this performance enhancement may 

be due to the direct effect of this medication. 

It can also be interpreted that the main reason for 

the increased accuracy of emotion recognition after 

treatment is the direct effect of stimulants on 

cognitive deficits seen in these people. However, we 

did not find any improvement in recognizing neutral 

faces which is inconsistent with this interpretation. It 

means that emotion recognition improvement is 

independent of attention function improvement after 

treatment. 

Additionally, our study measured the intensity of 

ADHD symptoms using Conner's test before and 

after treatment. The results showed that all 

components, except for oppositional behaviors, were 

significantly different before and after the treatment. 

Our results should be interpreted in light of some 

limitations, including the small sample size, the short 

duration of the study, and the lack of a control group. 

Furthermore, in our study, the results of our study did 

not compare results based on gender or age. 
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Conclusion 

In conclusion, the results of our study showed that 

methylphenidate also improved the social and 

emotional cognitive components observed in 

children with ADHD. Therefore, this medication can 

also be used to improve social and affective deficits 

seen in this disorder.  

 

 

Acknowledgments 

The authors thank all children and their parents 

who participated in this study. 

 

Ethical Considerations  

The study received approval from the ethical 

research committee of the Tehran University of 

Medical Sciences 

(IR.TUMS.MEDICINE.REC.1397.656). 

 

Funding 
There was no financial support for this research. 

 

Conflict of interest 

The authors declared no potential conflicts of 

interest with respect to the research, authorship, 

and/or publication of this article.  

 
 
References 

1. Hoseini BL, Ajilian Abbasi M, Taghizadeh 

Moghaddam H, et al. Attention Deficit Hyperactivity 

Disorder (ADHD) in Children: A Short Review and 

Literature. Inter J Pediatrs 2014; 2(4.3): 445-52. 

2. Sadock BJ, Sadock VA, Ruiz P. Kaplan and Sadock's 

synopsis of psychiatry: behavioral sciences/clinical 

psychiatry. 11th ed. Philadelphia: Lippincott Williams 

& Wilkins 2015. p. 1169-80. 

3. Bora E, Pantelis C. Meta-analysis of social cognition 

in attention-deficit/hyperactivity disorder (ADHD): 

comparison with healthy controls and autistic 

spectrum disorder. Psychol Med 2016; 46(4): 699-716. 

4. Wehmeier PM, Schacht A, Barkley RA. Social and 

emotional impairment in children and adolescents with 

ADHD and the impact on quality of life. J Adolesc 

Health 2010; 46(3): 209-17. 

5. Tenenbaum RB, Musser ED, Morris S, et al. Response 

Inhibition, Response Execution, and Emotion 

Regulation among Children with Attention-

Deficit/Hyperactivity Disorder. J Abnorm Child 

Psychol 2019; 47(4): 589-603. 

6. Bulgarelli D, Molina P. Social Cognition in 

Preschoolers: Effects of Early Experience and 

Individual Differences. Front Psychol 2016; 7: 1762. 

7. Beaudoin C, Beauchamp MH. Social cognition. Handb 

Clin Neurol 2020; 173: 255-64. 

8. Qashmer AF. Emotion regulation among 4-6 year-old 

children and its association with their peer 

relationships in Jordan. Front Psychol 2023; 14: 

1180223. 

9. Gross JJ. Emotion regulation: Current status and future 

prospects. Psychological inquiry 2015; 26(1): 1-26. 

10. Aldao A, Plate AJ. Coping and emotion regulation. In: 

Hofmann SG, Hayes SC, editors. Process-based CBT: 

the science and core clinical competencies of cognitive 

behavioral therapy. Oakland: Context Press 2018. p. 

261-72.  

11. Villemonteix T, Purper-Ouakil D, Romo L. [Is 

emotional dysregulation a component of attention-

deficit/hyperactivity disorder (ADHD)?]. Encephale 

2015; 41(2): 108-14. 

12. Biederman J, Petty CR, Woodworth KY, et al. Adult 

outcome of attention-deficit/hyperactivity disorder: a 

controlled 16-year follow-up study. J Clin Psychiatry 

2012; 73(7): 941-50. 

13. Pineda-Alhucema W, Aristizabal E, Escudero-

Cabarcas J, et al. Executive Function and Theory of 

Mind in Children with ADHD: A Systematic Review. 

Neuropsychol Rev 2018; 28(3): 341-58. 

14. Mary A, Slama H, Mousty P, et al. Executive and 

attentional contributions to Theory of Mind deficit in 

attention deficit/hyperactivity disorder (ADHD). Child 

Neuropsychol 2016; 22(3): 345-65. 

15. Ho MK, Saxe R, Cushman F. Planning with Theory of 

Mind. Trends Cogn Sci 2022; 26(11): 959-71. 

16. Shaw P, Stringaris A, Nigg J, et al. Emotion 

dysregulation in attention deficit hyperactivity 

disorder. Am J Psychiatry 2014; 171(3): 276-93. 

17. Sánchez M, Lavigne R, Romero JF, et al. Emotion 

Regulation in Participants Diagnosed With Attention 

Deficit Hyperactivity Disorder, Before and After an 

Emotion Regulation Intervention. Front Psychol 2019; 

10: 1092. 

18. Tehrani-Doost M, Noorazar G, Shahrivar Z, et al. Is 

Emotion Recognition Related to Core Symptoms of 

 [
 D

O
I:

 1
0.

22
08

8/
C

JP
.B

U
M

S.
10

.1
.2

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 c

as
pi

an
jp

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                               6 / 8

https://ethics.research.ac.ir/ProposalCertificateEn.php?id=35098&Print=true&NoPrintHeader=true&NoPrintFooter=true&NoPrintPageBorder=true&LetterPrint=true
http://dx.doi.org/10.22088/CJP.BUMS.10.1.24
http://caspianjp.ir/article-1-256-fa.html


Recognition in Children with ADHD/Mehdi Tehrani-Doost, et al                                                                                           7 

Caspian Journal of Pediatrics, March 2024; Vol 10: e24 

Childhood ADHD? J Can Acad Child Adolesc 

Psychiatry 2017; 26(1): 31-8. 

19. Mohammadzadeh A, Tehrani-Doost M, Khorrami A, 

et al. Understanding intentionality in children with 

attention-deficit/hyperactivity disorder. Atten Defic 

Hyperact Disord 2016; 8(2): 73-8. 

20. Wolraich ML, Chan E, Froehlich T, et al. ADHD 

Diagnosis and Treatment Guidelines: A Historical 

Perspective. Pediatrics 2019; 144(4). 

21. Van de Loo-Neus GH, Rommelse N, Buitelaar JK. To 

stop or not to stop? How long should medication 

treatment of attention-deficit hyperactivity disorder be 

extended? Eur Neuropsychopharmacol 2011; 21(8): 

584-99. 

22. Rosenau PT, Openneer TJC, Matthijssen AM, et al. 

Effects of methylphenidate on executive functioning in 

children and adolescents with ADHD after long-term 

use: a randomized, placebo-controlled discontinuation 

study. J Child Psychol Psychiatry 2021; 62(12): 1444-

52. 

23. Levi-Shachar O, Gvirts HZ, Goldwin Y, et al. The 

effect of methylphenidate on social cognition and 

oxytocin in children with attention deficit 

hyperactivity disorder. Neuropsychopharmacology 

2020; 45(2): 367-73. 

24. Alkalay S, Dan O. Effect of short-term 

methylphenidate on social impairment in children with 

attention deficit/hyperactivity disorder: systematic 

review. Child Adolesc Psychiatry Ment Health 2022; 

16(1): 93. 

25. Suzer Gamli I, Tahiroglu AY. Six months 

methylphenidate treatment improves emotion 

dysregulation in adolescents with attention 

deficit/hyperactivity disorder: A prospective study. 

Neuropsychiatr Dis Treat 2018; 14: 1329-37. 

26. Kutlu A, Akyol Ardic U, Ercan ES. Effect of 

Methylphenidate on Emotional Dysregulation in 

Children with Attention-Deficit/Hyperactivity 

Disorder-Oppositional Defiant Disorder/Conduct 

Disorder. J Clin Psychopharmacol 2017; 37(2): 220-5. 

27. Golubchik P, Weizman A. The Possible Effect of 

Methylphenidate Treatment on Empathy in Children 

Diagnosed with Attention-Deficit/Hyperactivity 

Disorder, Both With and Without Comorbid 

Oppositional Defiant Disorder. J Child Adolesc 

Psychopharmacol 2017; 27(5): 429-32. 

28. Maoz H, Gvirts HZ, Sheffer M, et al. Theory of Mind 

and Empathy in Children with ADHD. J Atten Disord 

2019; 23(11): 1331-8. 

29. Levi-Shachar O, Gvirts HZ, Goldwin Y, et al. The 

association between symptom severity and theory of 

mind impairment in children with attention 

deficit/hyperactivity disorder. Psychiatry Res 2021; 

303: 114092. 

30. Maoz H, Tsviban L, Gvirts HZ, et al. Stimulants 

improve theory of mind in children with attention 

deficit/hyperactivity disorder. J Psychopharmacol 

2014; 28(3): 212-9. 

31. Beyer von Morgenstern S, Becker I, Sinzig J. 

Improvement of facial affect recognition in children 

and adolescents with attention-deficit/hyperactivity 

disorder under methylphenidate. Acta Neuropsychiatr 

2014; 26(4): 202-8. 

32. Uekermann J, Kraemer M, Abdel-Hamid M, et al. 

Social cognition in attention-deficit hyperactivity 

disorder (ADHD). Neurosci Biobehav Rev 2010; 

34(5): 734-43. 

33. Shahrivar Z, Kousha M, Moallemi S, et al. The 

Reliability and Validity of Kiddie-Schedule for 

Affective Disorders and Schizophrenia - Present and 

Life-time Version- Persian Version. Child Adolesc 

Ment Health 2010; 15(2): 97-102. 

34. Conners CK, Sitarenios G, Parker JD, et al. The 

revised Conners' Parent Rating Scale (CPRS-R): factor 

structure, reliability, and criterion validity. J Abnorm 

Child Psychol 1998; 26(4): 257-68. 

35. Momeniyan V, Nazifee M, Talepasand S. The 

Diagnostic Accuracy of Parent Rating Scales in 

Discriminating Children with and Without Attention-

Deficit/Hyperactivity Disorder. Middle Eastern J 

Disabil Stud 2020; 10: 231. 

36. Baraheni MN. Raven's Progressive Matrices as applied 

to Iranian children. Educat Psycholog Measur 1974; 

34(4): 983-8. 

37. Shahrivar Z, Tehrani-Doost M, Khorrami Banaraki A, 

et al. Normative data and psychometric properties of a 

farsi translation of the strange stories test. Autism Res 

2017; 10(12): 1960-7. 

38. Mohammadzadeh A, Mehdi T-D, Elnaz Y. Validity 

Study of an Emotional Face-Database in Iranian 

Community. Iran J Psychiatry 2024; 19(4): 393-401. 

39. Carpenter Rich E, Loo SK, Yang M, et al. Social 

functioning difficulties in ADHD: Association with 

 [
 D

O
I:

 1
0.

22
08

8/
C

JP
.B

U
M

S.
10

.1
.2

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 c

as
pi

an
jp

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                               7 / 8

http://dx.doi.org/10.22088/CJP.BUMS.10.1.24
http://caspianjp.ir/article-1-256-fa.html


8                                                                                           Recognition in Children with ADHD/Mehdi Tehrani-Doost, et al 

Caspian Journal of Pediatrics, March 2024; Vol 10: e24 

PDD risk. Clin Child Psychol Psychiatry 2009; 14(3): 

329-44. 

40. Humphreys KL, Galán CA, Tottenham N, et al. 

Impaired Social Decision-Making Mediates the 

Association between ADHD and Social Problems. J 

Abnorm Child Psychol 2016; 44(5): 1023-32. 

41. Schachar R, Mota VL, Logan GD, et al. Confirmation 

of an inhibitory control deficit in attention-

deficit/hyperactivity disorder. J Abnorm Child Psychol 

2000; 28(3): 227-35. 

42. Saeedi MTS, Noorazar G, Bafandeh H, et al. Theory 

of mind in children with attention deficit hyperactivity 

disorder compared to controls. J Res Clin Med 2014; 

2(3): 99-104. 

43. Gumustas F, Yilmaz I, Yulaf Y, et al. Empathy and 

Facial Expression Recognition in Children with and 

Without Attention-Deficit/Hyperactivity Disorder: 

Effects of Stimulant Medication on Empathic Skills in 

Children with Attention-Deficit/Hyperactivity 

Disorder. J Child Adolesc Psychopharmacol 2017; 

27(5): 433-9. 

44. Saxe R, Carey S, Kanwisher N. Understanding other 

minds: linking developmental psychology and 

functional neuroimaging. Annu Rev Psychol 2004; 55: 

87-124. 

45. Abu-Akel A, Shamay-Tsoory S. Neuroanatomical and 

neurochemical bases of theory of mind. 

Neuropsychologia 2011; 49(11): 2971-84. 

46. Shamay-Tsoory SG, Harari H, Aharon-Peretz J, et al. 

The role of the orbitofrontal cortex in affective theory 

of mind deficits in criminal offenders with 

psychopathic tendencies. Cortex 2010; 46(5): 668-77. 

47. Lackner CL, Bowman LC, Sabbagh MA. 

Dopaminergic functioning and preschoolers' theory of 

mind. Neuropsychologia 2010; 48(6): 1767-74. 

48. Batistela S, Bueno OFA, Vaz LJ, et al. 

Methylphenidate as a cognitive enhancer in healthy 

young people. Dement Neuropsychol 2016; 10(2): 

134-42. 

49. Kim J, Whyte J, Patel S, et al. Methylphenidate 

modulates sustained attention and cortical activation in 

survivors of traumatic brain injury: a perfusion fMRI 

study. Psychopharmacology (Berl) 2012; 222(1): 47-

57. 

50. McDonald BC, Flashman LA, Arciniegas DB, et al. 

Methylphenidate and Memory and Attention 

Adaptation Training for Persistent Cognitive 

Symptoms after Traumatic Brain Injury: A 

Randomized, Placebo-Controlled Trial. 

Neuropsychopharmacology 2017; 42(9): 1766-75. 

51. Demirci E, Erdogan A. Is emotion recognition the only 

problem in ADHD? Effects of pharmacotherapy on 

face and emotion recognition in children with ADHD. 

Atten Defic Hyperact Disord 2016; 8(4): 197-204. 

52. Viering T, Naaijen J, van Rooij D, et al. Amygdala 

reactivity and ventromedial prefrontal cortex coupling 

in the processing of emotional face stimuli in attention-

deficit/hyperactivity disorder. Eur Child Adolesc 

Psychiatry 2022; 31(12): 1895-907. 

 

 [
 D

O
I:

 1
0.

22
08

8/
C

JP
.B

U
M

S.
10

.1
.2

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 c

as
pi

an
jp

.ir
 o

n 
20

25
-1

0-
20

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

http://dx.doi.org/10.22088/CJP.BUMS.10.1.24
http://caspianjp.ir/article-1-256-fa.html
http://www.tcpdf.org

