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ABSTRACT 

The objective of the study was to assess the link between co-occurring diseases and the 

management function of diagnosed children (ADHD). There were 355 young people aged 6-12 

who have been diagnosed with ADHD clinically. The authors evaluated joint anxiety disorders 

and behavioral problems (CADs) (CD). The EF domains were tackled through the Conner's 

Continuous Performance test (CPT), the Wisconsin Card Sorting Test (WCST), the London 

Tower (ToL) (SOPT). The findings demonstrate that kids with coexisting anxiety disorders had 

deteriorated in CPT areas and were regulated by FW before age and sex. However, when sex 

was taken into account, the FW results ceased to be significant. For children with CDs, the 

WCST results are lower. There has also been an essential connection between sex and CD. The 

results show that comorbid disorders ought to be adequately studied since they have a major 

impact on EF performance and subsequently on daily ADHD management. 
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1. Introduction 

A neurodevelopmental condition (ADHD) is more usually characterized for boys[1].The risk for 

school failure, social issues and high risk behavior, is greater for children diagnosed with 

ADHD[2].ADHD is rarely seen in isolation and a wide spectrum of often occurring concomitant 

psychiatric diseases, including “oppositional defiant disorder (ODD), conduct disorder (CD), and 

anxiety disorders” are now found in well-known research[3].Co-morbidity rates vary from 24 to 

71 percent, varied between studies and diseases. The existence of comorbidities plays a 

substantial negative part both in the degree of disability and in the course of the disease, with 

around 50 percent of children fitting ODD or CD criteria, and 25 to 33 percent of children 

having anxiety disorders[4].The identification and treatment of children with ADHD offers an 

extra hurdle[5]. 

 

 

1.1ADHD 

Moreover child with comorbid disorders, ADHD sometimes have executive function (EF) 

weaknesses The EF is the combination of cognitive processes that combines information from 

the task store and context information for the purpose of determining the right action[6].In EF 

children diagnosed with ADHD, deficits of reactive inhibition, monitoring, operating memory, 

setting, and task/cognitive flexibility have been noted. EF deficiencies are not ADHD-specific 

but are also connected with other psychiatric illnesses such as anxiety/depression symptoms, 

obsessive compulsion and CD. Following that, other research have explored the EF deficit 

among diagnosed children with ADHD and co-morbid conditions, although the numbers are 

limited and conflicting results have been found. Childrenidentified with “ADHD and ODD/CD”, 

for instance, the existence of a comorbid ODD or a CD was notified that it did not influence EF 

performance as EF shortfalls were the presence of ADHD. [7]The presence of co-morbid 

ADHD, on the other hand, found poorer performance in EF work than children with ADHD or 

ODD, or both of which did poorly in EF work, in teens with disruptive behavioral problems. In 

adults, the performance of ADHD and CD with dual diagnoses demonstrated lower EF than 

ADHD. 

 

1.2 Executive function 

 For children diagnosed with ADHD, those with reported anxiety have demonstrated improved 

behavioral inhibition while neurocognitive impairment has not occurred with the reported parent 

anxiety. A four-group study (child with anxiety, ADHD with ADHD (N=108) and a control 

group), which examined the manufacturing process, found that children with multiple diagnoses 

had a similar deficiency in children with ADHD diagnosed in comparison with control and 

anxiety groups solely[8].Apart from EF variations in children with different psychopathologies, 

some EF, attention and response time measurements have also been shown to exhibit sex 

variations. In general, in sectors such as boys, girls are less affected. Furthermore, ADHD 

phenotypes have been widely characterized with girls that demonstrate less disruptions and 
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greater symptoms of inattention[9].The study's major objective is to explore the influence 

comorbid diseases play on the performance of the EF work of a broad sample of children 

clinically diagnosed with ADHD given their often seen EF deficiency and the high rate of co-

morbidities in the ADHD population[10].In elementary school pupils, we evaluated three 

frequent comorbidities[11]. 

2Research Methodology 

2.1Participants 

To carry out this study, children aged six to twelve were diagnosed with ADHD sequentially and 

referenced in ADHD. If children met criteria of DSM-IV psychosis, were chronic, have an 

autism spectrum illness, or had IQ less than 70 years, they were not included in the study. 355 

adolescents, 267 children and 88 girls were tested in the final sample The mean age was 9.40 

years (SD = 1.66) and the age wasn't statistically different between men and women[12]. 

 

2.2Configuration 

The investigation was performed in a mental health institute connected with the university. 

Approval was received for the protocol for the Internal Research Ethics Board. The informed 

consent was signed by all participants and children were given a verbal ascent for the study. 

Standard interviews and questionnaires were done during the child evaluation by means of EF 

measures by caretakers[13].All medicinal products were stopped before the evaluation and the 

youngsters were washed out for at least 5 days before the EF assessment was completed. Two 

hundred and thirty-nine youngsters took no medications at the time of enrolment in the study. 

105 used medicine. Of these children, 82 took methylphenidate, 15 took other commonly used 

stimulant and/or non-stimulant treatments and 12 took either alone or in combination with 

risperidone (n=10), Seroquel (n=1), clonidine or haloperidol (n=1). Depending on the type of 

medicine administered, the cleaning duration is decided by the psychiatric team. 2 weeks of 

abstinence were performed by children using psych stimulant medication. To reduce the 

potential impact on work performance, all EF measures were performed in the morning[14]. 

 

2.3. Clinical Assessment 

In the 4th edition of the DSM-IV survey, all children were diagnosed with ADHD and/or 

comorbidities from child psychiatrists with school records, child observations and clinical 

interviews with the family. A professional research assistant assessed a parent using the 4th 

edition of the “National Institutes of Mental Health” for Diagnostic Interviews (DISC IV) to 

complete the diagnosis and identify comorbidities. DISC – IV is a well-structured interview with 

DSM-IV to assess the most frequent mental diseases in infancies [15].The hierarchical 

architecture of the survey makes it possible to carefully examine each symptom, considering 

intensity, subsequent formal and functional interferences. The following co-morbid conditions 
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were investigated in this study: Oppositional Defiant Disorder, CD and anxiety problems. 

Symptoms of DISC-IV positive ADHD have been documented[16] 

 

2.4. Tests 

“Wechsler Intelligence Scale for Children – 3
rd

(WISC-III) or 4
th

 (WISC-IV) editions was used to 

assess the children’s general cognitive ability. Children were assessed using the following 

measures: Conner’s Continuous Performance Test (CPT), Wisconsin Card Sorting Test (WCST), 

Tower of London, Self-Ordered Pointing Test, and Finger Windows.”[17], [18] 

 

3. Analysis 

The SPSS software, “Chicago, IL, USA” has been used for statistical analysis. In the mean ± 

(standard deviation) continuous variables were expressed. As proportions, categorical variables 

were expressed (%). In order to evaluate the percentage among groups, Chi Square tests were 

utilized[19].The SPSS “General Linear Model Procedure (GLM)”, for confused covariance 

analysis (MANCOVA) or Univariate covariance analysis (ANCOVA), has been examined into 

the impact of various performance parameters and the control of confusing factors (sex and age). 

MANCOVA analysis was performed separately, using grouped variables per domain. Together, 

CPT, WCST and FW (SOPT and FW) variables were examined. CPT variables have been 

simultaneously assessed. ANCOVA has only been used if just one metric to evaluate planning 

was available ToL (total score)[20]. 

 

3.1. Experimental results  

None of the three comorbidities studied were met by only 31 % of children. Approximately half 

(44.5%) of the sample completed one or several anxiety disorders criteria, 42.8% met ODD 

criteria and 12.7% met CD requirements. 110 children with various co-morbid disorders were 

diagnosed; 13,5% fulfilled anxiety disorder criteria on their own; 7,6% met an anxiety and CD 

criterion; and 23,5% met anxiety and ODD requirements shown in(Table 1). 

 

Age “(F(1,353)=.054,p=.816)” or sexual differences “(F(1,353)=.527; p=.468)” did not exist in 

children with, or without, the same co-morbidity (Tables 2a, 2b and 2c). Children with anxiety 

and ODD had significantly more distracted symptoms “(anxiety: F (1,353) = 9.34, p =.002; 

ODD: F (1,353)  = 11.45, p = .001)” and hyper-actively symptoms, while children with CD had 

significantly more hyper-active symptoms “(anxiety: F (1,353) = 5.71, p = 0.017; ODD: F 

(1,353) | 27.22, p < .001)”[16]. 
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Table 1: Distribution of comorbid disorder[21] 

 

The group's whole scale IQ was within the mean range (Tables 3, 4, and 5). No major IQ 

differences between boys and girls were discovered “(FSIQ: F(1,325) = .081, p =.776)”[22]The 

scores for ODD children were significantly higher on Full Scale IQ “(F(1,325) = 4.77 p = .030)”, 

working memory “(F(1,249) = 6.78, p = .010, ODD: M = 95.64, SD = 11.05, without ODD: M = 

91.58, SD = 13.05)”, and WISC-IV indices for processors “(F(1,249) = 7.37, p= 007; ODD: M = 

99.59, SD = 13.46; ODD: M = 94.98, SD = 13.16)” compared to children who have no 

ODD.Significant differences between CD and non-CD children were detected when using sex as 

covariates “(F(3,326)=4.014, p=0.046)”, with lower CD scores than with CD children without 

CD “(CD:M=92.65, SD=14.02; without CD: M=96.83, SD= 13.76)”.[22]. 

 

 

 
Table 2.1: Children with or without anxiety disorder have demographic and clinical 

characteristics[21] 

 
Table 2.2: Children with or without ODD demographic characteristics [21] 
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Table 2.3: Children with or without CD with demographic and clinical features [21] 

 

 

3.2Comorbid 

CPT Executive and Comorbid Disordersthe CPT data is shown in Table 3. The findings from 

MANCOVA demonstrate that anxiety disorders have an  primary impact “(F(6,337)=2.693; p = 

.014; F(6,337)=19.654;p <.001)”.[23]The T values for commission mistakes, Rt standard and RT 

interstimulation changes were higher for children with anxiety disorders. The CD “(F(6,338) = 

1.574, p=.154) or ODD(F(6,340) =.764, p=.568)” were not significantly multivariate. 

 

 
 

Table 3: CPT and comorbid disorder[21] 
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3.3WCST 

No significant multivariate effect of anxiety disorders “(F(6,348)=.645, p=.694) or ODD (F(6, 

348)=1.023, p =.410)”, has been shown by the MANCOVA incorporating WCST variables 

(Table4). Nevertheless, significant multivariate CDs “(F(6,345) = 2.55, p =.020); age (F(6,345) = 

10.087; p<.001)” and CDs have been detected by sexual interaction “(F(6,345) = 2.173; p 

=.045)”. Kids with CD made more persistent and non-persistent mistakes, made fewer categories 

and needed further tests to complete the first category that indicated inferior performance. 

[24]For non-persistent errors and the number of attempts to finish the first category, sex per CD 

interaction was identified. The non-perseverative error scores were achieved by males with and 

without CD “( M = 94.02, SD = 16.17; M = 94.71; SD = 14.69)”. The CD scores were similar 

“(M = 84.55, SD = 10.85)” to the non-CD girls “(M=96.86, sd = 14.35)” or by the CD group (p = 

.016; figure 1). The CD scores were similar. Further experiments have been necessary for 

females with CD compared to children with no CD or boys with CD in the first category (p = 

0.14; Figure 2). Figure 2 showed that girls with a CD have difficulty in performing in the first 

phase.[25] 

 

 

 

 

 
 

Table 4: WCST and comorbid disorder[21] 
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3.4ToL 

A major influence of sex “(F(1,350) = 11.127, p = .001)” has been seen in the planning task. 

High scores “(M = 111.28, SD = 13.57)” were achieved for boys, compared to girls “(M = 

105.04, SD = 16.93)”. Stress disorders “(F(1, 353) = 1.856, p = .174), CD(F(1,353) = .026, p = 

0.873) or ODD(F(1,353) = .080, p = .778)” have no significant effect. [26] 

 

No significant effect of anxiety dis-orders “(F(2, 349) = 1.458, p=.234)” was detected when sex 

and age were included of the MANCOVA model. However, where there were no confusing 

variables, the effect was significant “(F(2,351) =3.387, p=0.035)”. As FW scores are uniform, 

the FW was checked for age or sex without checks. Univariate variance analysis showed that the 

child's FW-task scores were lower “(F(1,353) = 6.62, p = .010)”.[27] 

 

However, the significant multivariate effects were no longer apparent when only sex had been 

employed in MANCOVA “(F(2,350)=1.46, p=.552)”. There were no additional meaningful 

effects of comorbid disorder “(CD: F(2,352)=0.497, p=.609; ODD: F(2,352)=.433, p=.649)”. 

There were no substantial variations among children with complex comorbidities and those 

without multiple comorbid disorders when several comorbidities were evaluated such as CD 

anxiety disorders or ODD anxiety disorders. [28] 
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Figure 1: WCST non preservative[21] 

 

 
Figure 2: WCST trials to first category 

 

4. Discussion 

Children with ADHD also have difficulty dealing with employment. In this research, it has been 

shown that when environmental demands are heightened, children with ADHD and anxiety 

problems have difficulty responding to this shift in the lab. This study's findings were slowed 

down.  discovered no connection between anxiety problems and CPT performance, contrary to 

earlier research.[29]Congenital anxiety disorders and workplace memory have been observed to 

have more memory issues than those without congenital anxiety disorders. However, this is 

documented only in one work memory measure: FW and only when there were no misleading 

factors in the model (sex and age). [30]Working memory problems can have a significant impact 

on the learning and functioning capacity of young people in school or everyday life. The results 

of the current research show certain deficiencies that can form the disease phenotype. In the 

study, children with comorbid CC were more likely than peers with ADHD to have more 

difficulties in setting up shift work (WCST), although they did not have comorbid CDs. 

Moreover, giraffes on CD exhibited specific difficulties, since further tests were needed to finish 

the 1st category of WCST with basic concept creation and problems resolution. Children with 
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co-morbid CDs also showed lower verbal IQ than children with no CDs. This study confirms 

those who think the weak IQ is a predictor of CDs.[31] 

 

The presence of CD was widely recognized to be connected to anti-social consequences and 

subsequent use of drugs. Advanced screening of children with ADHD is critical for diagnosis, 

primary prevention, and effective treatment. More information is needed to clarify that lower 

oral IQ, along with hyperactivity and cognitive flexibility, are distinct risk factors for the 

development of childhood CD, as revealed in the study. More severe ADHD symptoms paired 

with oral communication impairments can lead to behavioural challenges that can be identified 

in diagnosing a CD. Prevention, treatment and actions for the expressive, receptive and cognitive 

language skills of children in order for children to develop skills which they need to adapt 

socially to their surroundings. 

 

Besides sexual discrepancies in children with Comorbid CDs, gender variations in planning have 

been revealed, because children with ADHD fared better than girls in the Tower of London. 

Girls and boys had different EF tasks compared to ADHD, and girls discovered worse planning 

tests. The gender differences reported in this study could explain the difference between boys 

and girls in clinical ADHD and the neuroanatomical differences of boys and girls. The general 

clinical profile of the group was similar to that of the literature. As expected, many children had 

at least one co-morbid disorder. Multiple co-morbidities also were frequent, comparable to 

previous research, although no more than one co-morbid illness impaired the EF task. This initial 

study deals in current literature with various methodological issues. There were several variables 

in the first study. The high sample dimensions enabled us to explore subsets of children's co-

morbidities and examine gender differences.For each of the children, the study undertook a 

comprehensive diagnostic process comprising a clinical diagnosis by a child psychiatrist and 

rigorous parent interviews including impairs and interferences in several diagnostic fields. The 

systematic EF assessment controls the probable effects of medicines and fatigue on the 

performance of EF tasks. In addition to these good factors the study contains flaws.There can be 

no comparison with the children ordinarily developed because there is no control group. A child-

focused assessment report for comorbid disorders may have benefited from the study while co-

morbid diseases evaluation was conducted utilizing a thorough diagnostic tool with parents. 

Lastly, a teacher rating of ADHD symptoms did not contain the analysis, and ADHD symptoms 

were based solely on a reports from the parent. 

 

5. Conclusion 

Our results reveal the heterogeneity of ADHD among elementary school children due to co-

morbidities, EF deficiencies and sex differences. These changes could also lead to the previously 

reported inconclusive findings. Given the association documented between EF and EF and the 

academic functioning of individuals with ADHD and co-morbid disorders, it should be a 

component of ADHD screening to identify deficiencies in EF. In therapeutic planning for this 
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population, EF, cognitive impairments and concomitant disorders should also be central. To 

maximize performance, ADHD diagnosed children should be treated in an adjusted manner 

instead of focusing just on ADHD symptoms. The skills training program to address these areas 

would, for example, benefit youngsters with a co-morbid CD and challenges in the field of 

cognitive flexibility and language. In the same way, children who have an impaired memory can 

utilize tactics to offset these difficulties that will help them work in schools and social contexts. 

Further research into CD children is necessary, notably girls who are diagnosed with CD and 

ADHD, as well as the development of CDs in the ADHD population. 
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