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Abstract 

This study aimed to evaluate the effects of a neuropsychopedagogical parent-
ing program (NPP) on the cognitive and motor development of children with 
ADHD. 70 children with ADHD participated in the present study, of both 
sexes, aged between 06 and 08 years old (7.08 years old), who were divided 
into two groups: (A—35 children with ADHD who did not undergo the NPP; 
B—35 children with ADHD who underwent the NPP). The NPP had a dura-
tion of 25 sessions of 15 minutes each, at a frequency of 3 times a week. To 
evaluate the effects of the NPP, the children were submitted to the follow-
ing protocols: 1) Swanson, Nolan and Pelham Questionaire (SNAP-IV); 2) 
Assessment of Motor Competence through the Supine-to Stand (STS); 3) 
Assessment of executive functioning through the HEAD-FOOT-KNEE- 
SHOULDER (HFKS) protocol; 4) Assessment of Reading Comprehension. 
Both groups were evaluated before the NPP, after the NPP and four months 
after the end of the NPP. Our results show that GB children in the signs/ 
symptoms evaluated by SNAP-IV had a superior performance by ±11% (p < 
0.01) in relation to GA children. Regarding motor competence, the children 
from GB had a superior performance by ±24% (p < 0.01) in relation to child-
ren from GA. When assessed for executive functioning when establishing an 
intergroup comparison, GB children performed ±23% better (p < 0.01) than 
GA children. Regarding reading ability, children from (GB) had a superior 
performance by ±9% (p < 0.05) compared to children from (GA), after un-
dergoing the NPP.  
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1. Introduction 

The origin of ADHD is multifactorial, since the manifestation of its symptoms 
consists of a combination of genetic, environmental, social and cultural factors, 
in addition to changes in the structure and/or functioning of brain regions. It 
should also be noted that the mechanisms behind these phenotypes are still un-
known. However, variants in several genes with known roles in neurodevelop-
ment are associated with ADHD [1].  

Therefore, it is believed that changes in the central nervous system of individ-
uals with ADHD are the result of a deficient development process during preg-
nancy and/or early postnatal life, as the migration of newly formed neurons 
would not occur as expected. and, in this way, there would not be the establish-
ment of adequate networks of connections, including short-range connections 
with neighboring neurons in the same region and long-range projections to oth-
er regions, for example, between the thalamic nuclei and the neocortex, includ-
ing the motor and sensory cortices and areas responsible for higher-order cogni-
tive-motor functions and basal ganglia and cerebellum [2] [3] [4] [5]. In addi-
tion to changes in cortical volume, thickening in the prefrontal areas is delayed 
in ADHD, taking about 2.5 to 5 years longer than controls to achieve normal 
cortical thickness [6] [7].  

Studies done with magnetic resonance imaging (MRI) indicate that there is a 
reduction in neural activity in the frontal region, anterior cingular cortex and 
basal ganglia [8]. Children with ADHD have a smaller brain volume in all its 
structures. In addition, there is impairment of dopaminergic neurotransmission 
systems, reduced production of catecholamines, and dysfunctions in serotonin 
mechanisms [9] [10]. 

In addition to decreased activity in attention-demanding tasks and response 
inhibition, both of which are directly related to the ADHD phenotype, a number 
of other activities/functions are disrupted in ADHD. These include reduced ac-
tivity in the striatum in reward anticipation tasks [11], in the cerebellum in cog-
nitive tasks, and in the motor cortex in the resting state [12] [13] [14]. In gener-
al, consistently decreased brain volumes and hypoactivation of regions known 
for their roles in inhibitory control and attention are consistent with the beha-
vioral phenotype of ADHD. 

Such impairments, of the striatum in the anticipation of rewards, of the cere-
bellum in cognitive functions, of the neocortex in relation to inhibitory control 
and attention, result in symptoms and severe impairments in the executive func-
tions of individuals with ADHD, which compromises their family, social and 
academic. Difficulty completing activities, perceiving details, sustaining atten-
tion when spoken to; lack of organization and planning, inability to follow in-
structions or stay at one’s desk during classes, inability to play silently, wait for 
one’s turn, inhibit hasty behaviors or responses, and aggressive reactions and 
low frustration tolerance [15] [16] [17], are some of the countless examples of 
how the disorder generates significant dysfunction in executive skills and com-
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promises their development and living environment on a daily basis. The deficit 
in the Executive Functions of children with ADHD, the impairment of the fol-
lowing aspects: inhibition of responses, sustained attention, non-verbal and ver-
bal working memory, planning, sense of time, emotion regulation, perseverance 
and in verbal and non-verbal fluency [18] [19].  

Research indicates that children stimulated, in a contextualized way, through 
programs, can produce better articulated networks and connection patterns, as 
well as the presence of a greater number of ramifications (dendrites) responsible 
for the communication and formation of this network, which would provide a 
better ability to integrate information [20] [21]. In literature, studies suggest that 
games can favor the learning of children with the ADHD. Ludomotor stimula-
tion is an efficient way to promote procedural or procedural memory, which is 
fundamentally related to the potential increase in performance capable of in-
creasing the precision of motor gestures and the development of executive func-
tions [22]. Thus, different approaches consider that factors such as task, indi-
vidual and environment interact to influence the rhythm, acquisition and im-
provement of skills [23] [24]. 

A child’s performance reflects past experiences and can predict future move-
ments. In this sense, the participation of the family as a protective factor stands 
out, being able to minimize symptoms or, practically, extinguish them [25] [26]. 
Therefore, discussing ADHD, its diagnosis and treatment, involves the need to 
consider the role of the family, its context and its role in the development and 
evolution of the disorder [27]. 

The quality of the family context is crucial for the way the child will expe-
rience difficulties with ADHD and what mechanisms he will have to overcome 
them. Parents and family dynamics represent a central aspect in the develop-
ment of children with ADHD and in the reduction of their symptoms. Some au-
thors have researched the importance of involving parents and/or caregivers of 
children with ADHD and developed parenting guidance programs as they perce-
ive their effectiveness when associated with drug treatment [28]. Parenting pro-
grams began to be used in the 1980s to transmit knowledge to family members 
and psychotic patients and in the 1990s to other groups of patients with various 
disorders [29] [30].  

Studies show that the development of a parenting program for parents of 
children with ADHD is effective in improving behavioral and internalizing symp-
toms and reducing parental stress [31] [32]. Such programs generate positive 
changes in their social skills and promote a significant reduction in problematic 
behaviors [33]. By reducing the symptoms of ADHD, reducing parental conflicts 
and between parents and children, a favorable environment for the child is 
created, being a relevant and necessary intervention model [34] [35] [36], since 
such an intervention, in addition to promoting positive impacts, allows genera-
lization to other spheres [37].  

Based on what was previously mentioned, this study aimed to evaluate the ef-
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fects of a neuropsychopedagogical parenting program on the cognitive and mo-
tor development of children with ADHD. 

2. Method 
2.1. Study Design 

The present study was developed from an experimental design and operationa-
lized as follows: an evaluation (1st evaluation, EVA1) prior to the intervention 
carried out by the Program, the execution of the Neuropsychopedagogical Pa-
rental Program (PPN, 25 sessions of 15 minutes each, at a frequency 3 times a 
week), an assessment after the end of the PPN (2nd evaluation, EVA2), follow-up 
assessment performed after 4 months (3rd evaluation, EVA3). Thus, the children 
participated in this research for approximately 06 months, from the presentation 
of the research until the last evaluation (EVA3). 

2.2. Participants 

70 children with ADHD participated in the present study, of both sexes, aged 
between 06 and 08 years old (mean age 7.08 years). 

Participants were initially divided into two groups: 
 A—Consisting of 35 children with ADHD who did not undergo the a neu-

ropsychopedagogical parenting program (NPP); 
 B—Consisting of 35 children with ADHD who underwent the NPP. 

The division of the members into groups A and B took place at random (ca-
sual/as a draw) after the completion of EVA1, using the Konkuri© software, 
which also allowed the groups to be divided in a way that respected the gender 
distinction (uniform distribution between boys and girls). 

It should be noted that due to absences in EVA2 and EVA3, 03 children were 
excluded from group A and 04 children were excluded from group B. 

Therefore, the final composition of the groups was as follows: 
 A—Consisting of 32 children with ADHD who did not undergo the NPP; 
 B—Consisting of 31 children with ADHD who underwent the NPP; 

The inclusion criteria for the selection of children with ADHD were: 
 Present a medical diagnosis of ADHD based on the interview guide proposed 

by the DSM-V, having been diagnosed by a neuropediatric and other conco-
mitant health professionals, that is, being a multidisciplinary diagnosis;  

 Be in outpatient medical follow-up by a multidisciplinary team for at least a 
year and a half; 

 Have an estimated IQ (Wechsler Intelligence Scale for Children—WISC-IV) 
above 80; 

 Not having comorbidities; 
 Make use of medication (methylphenidate or similar) for at least six months. 

2.3. Assessment Procedures 

Initially, the children were submitted to an assessment of the signs/symptoms of 
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ADHD using the Swanson, Nolan and Pelham Questionaire (SNAP-IV). It is a 
questionnaire with 26 items corresponding to the A criteria of the DSM-IV for 
ADHD and ODD (Oppositional Defiant Disorder). 

Parents rate behaviors of inattention (items 1 - 9), hyperactivity/impulsivity 
(items 10 - 18), and oppositional defiant (items 19 - 26). Using a 4-point Likert 
scale ranging from 0 (not at all) to 3 (very much). The score was calculated 
through the raw sum of each item. 

Soon after, the participants were submitted to the Supine-to Stand (STS) which 
is an assessment of motor competence and which consists of getting up from the 
floor, from the lying position in the supine position, and touching a target fixed 
on the wall, ASAP. For the evaluation in relation to the quality of the movement 
pattern during the accomplishment of the task of getting up from the floor, an 
analysis of three categories of components of the movements used to leave the 
supine position to the upright position was used: Upper Limbs (UL), Axial Re-
gion (AX) and lower limbs (LL). The total score can range from 0 to 14 points. 

Then, the children were submitted to an assessment of executive functioning 
through the HEAD-FOOT-KNEE-SHOULDER (HFKS) protocol, which consists 
of evaluating inhibitory control and cognitive flexibility through tasks that re-
quire touching parts of the body, according to with the evaluator’s orders. The 
familiarization phase of the test consists of direct execution orders and, after 
understanding the purpose of the test, the participant is instructed to execute the 
orders in reverse (e.g. head tap = foot/foot tap = head). After this step, the par-
ticipant is evaluated with 30 random orders to be executed in reverse, divided 
into 3 phases. The maximum score is 60 points on this test, with the highest 
score being the best performance. 

After 24 hours, the children were submitted to the Expository Text Reading 
Comprehension Assessment Test. It is a compilation of texts indicated for each 
grade of Elementary School, for the present study taking into account the age 
group of the participants and the grade of the same the text “O Bebê Elefante” 
was used The children were asked to read the text according to the instructions 
given by the evaluator, which permeated the following aspects: keeping the text 
on the table during the entire reading, proper body posture during the evalua-
tion, starting the reading and going to the end of the text, avoiding interrup-
tions, because if otherwise, it would be restarted. In this analysis, the total read-
ing time was computed, with pauses resulting from coughing, throat clearing, or 
nasal congestion and colds being disregarded. The videos were played in the 
software and the excerpts that presented pauses were excluded through the re-
sources of the aforementioned software. Speed was calculated by words read per 
minute. 

2.4. Intervention Procedures 

The neuropsychopedagogical parental program consisted of a plan of activities 
that were carried out by the family, together with the child with ADHD. Alto-
gether there are 75 activities, divided into three major areas: cognitive, motor 
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and socio-emotional. The family received a table with the activities to be carried 
out in each session and guidelines for their execution. The NPP was performed 
in 25 sessions (1 activity in the cognitive area; 1 activity in the motor area; 1 ac-
tivity in the socio-emotional area) of 15 minutes each, at a frequency of 3 times a 
week. 

It should be noted that all participants continued their consultations with 
psychologists in weekly 50-minute sessions and by neuropsychopedagogues in 
weekly 50-minute sessions during the period of 

2.5. Statistical Procedures 

Data analysis was performed based on the comparison of statistical results using 
the GraphpadPrism 6.0 statistical program. The results obtained in relation to 
the were initially tested to verify its normality using the Shapiro-Wilk test, being 
classified as parametric. Therefore, for an analysis of intra-group results first 
evaluation versus second evaluation and third evaluation versus first evaluation 
the t test for two paired samples was used. For an intergroup comparison, the 
ANOVA was used to assess the possible benefits of the intervention developed in 
the present study. 

3. Results 
3.1. Signs/Symptoms of ADHD 

When looking at Table 1, it can be seen that when evaluated in relation to the 
presence of signs/symptoms characteristic of individuals with ADHD through 
SNAP-IV, children in Group A (GA) showed a reduction of ± in the second 
evaluation (AV2) ±3% in the evaluated signs/symptoms. Children in Group B 
(GB) showed a reduction of ±10% (p < 0.05) in the signs/symptoms evaluated 
through the SNAP-IV after undergoing NPP. 

When establishing a comparison between the groups, it is noted that in EVA2 
the children from (GB) showed a superior performance by ±10% compared to 
children from (GA), a reduction that through the ANOVA, for two independent 
samples, revealed a p < 0.01. It should be noted that for that scale, the lower the 
 
Table 1. Description of the results of children in Group A and B in SNAP-IV. 

Categories 
GA 

(EVA1) 
GA 

(EVA2) 
GA 

(EVA3) 
GB 

(EVA1) 
GB 

(EVA2) 
GB 

(AV3) 

Minimum 36.00 36.00 36.00 37.00 28.00 28.00 

Maximum 61.00 59.00 57.00 64.00 62.00 61.00 

Average 48.22 46.94 45.91 49.16 42.16* 40.53* 

Standard 
deviation 

5.917 6.010 5.704 7.323 8.606 8.219 

EVA, Evaluation; GA—Group A; GB—Group B; *p < 0.05 for comparison between EVA2 × 
EVA1 and EVA3 × EVA1. Unit of measure-points. 
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value obtained, the better the individual’s performance is considered.  
Still looking at Table 1, it is possible to see that in the third evaluation (EVA3) 

the children who underwent PPN, that is, group B, showed a reduction of ±17% 
in the signs/symptoms evaluated by the SNAP-IV, which means that the gains 
obtained are maintained even 04 months after the end of the intervention. Like-
wise, when establishing an intergroup comparison, GB children performed ±11% 
better (p < 0.01) than GA children.  

3.2. Motor Competence 

When evaluated in relation to motor competence (Table 2), the children from 
(GA) showed only an increase of ±5% in the second evaluation, whereas the 
children from (GB) showed an increase of ±33% (p < 0.01) in their average per-
formance after being submitted to PPN, which means that the referred program, 
most likely, provided positive effects on the motor development of these child-
ren. 

When establishing a comparison between the groups, it is noted that in EVA2 
the children from (GB) showed a superior performance by ±21% compared to 
children from (GA), a performance that, through the ANOVA, revealed a p < 
0.01. 

Still looking at Table 2, it is possible to see that in (EVA3) the children who 
underwent NPP, that is, group B, maintained the improvement presented in re-
lation to motor competence, since when comparing with EVA1 an increase was 
revealed of ±39% (p < 0.01). Likewise, when establishing an intergroup compar-
ison, GB children performed ±24% better (p < 0.01) than GA children. 

3.3. Executive Functions 

The results obtained by the children in relation to executive functions (Table 3), 
show that in AV2, children from GA showed an increase of ±05% and children 
from GB, of ±19% (p < 0.01) in the score obtained in the HFKS in relation to 
EVA1. When establishing a comparison between the groups, it is noted that in  
 
Table 2. Description of the results of children in Group A and B in Supine-to Stand. 

Categories 
GA 

(EVA1) 
GA 

(EVA2) 
GA 

(EVA3) 
GB 

(EVA1) 
GB 

(EVA2) 
GB 

(AV3) 

Minimum 6.000 7.000 7.000 5.000 7.000 7.000 

Maximum 11.00 11.00 11.00 11.00 12.00 13.00 

Average 7.906 8.313 8.406 7.531 10.09** 10.47** 

Standard 
deviation 

1.329 1.230 1.160 1.218 1.353 1.481 

EVA, Evaluation; GA—Group A; GB—Group B; **p < 0.01 for comparison between EVA2 
× EVA1 and EVA3 × EVA1. Unit of measure-points. 
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EVA2, children from (GB) presented a superior performance by ±17% com-
pared to children from (GA), with regard to their executive functioning. When 
establishing an analysis through the ANOVA, such superiority was indeed sig-
nificant (p < 0.01). 

Still looking at Table 3, it is possible to see that in (EVA3) the children who 
underwent PPN, that is, group B, managed to maintain the highest levels in rela-
tion to executive functioning. When comparing the performance of EVA3 with 
the performance obtained in EVA1, an increase of ±28% (p < 0.01) was revealed. 
Likewise, when establishing an intergroup comparison, GB children performed 
±23% better (p < 0.01) than GA children. 

3.4. Reading Comprehension 

When looking at Table 4, it can be seen that children from GA showed an in-
crease of ±2% in the average number of words read correctly in one minute, 
while children who underwent NPP (GB) obtained an increase of ±10% (p < 
0.05) in the average number of words read correctly in the same time. 

When establishing a comparison between the groups, it is noted that in EVA2 
the children from (GB) presented a superior performance by ±7% compared to 
children from (GA), a performance that through the ANOVA revealed a p < 
0.05. 
 
Table 3. Description of the results of children in Group A and B in HFKS. 

Categories 
GA 

(EVA1) 
GA 

(EVA2) 
GA 

(EVA3) 
GB 

(EVA1) 
GB 

(EVA2) 
GB 

(AV3) 

Minimum 19.00 20.00 21.00 24.00 30.00 33.00 

Maximum 44.00 47.00 46.00 45.00 50.00 51.00 

Average 32.19 33.94 34.91 33.41 40.00** 42.96** 

Standard 
deviation 

6.884 7.229 7.050 5.841 4.938 4.546 

EVA, Evaluation; GA—Group A; GB—Group B; **p < 0.01 for comparison between EVA2 
× EVA1 and EVA3 × EVA1. Unit of measure-points. 
 
Table 4. Description of the results of children in group A and B in HFKS. 

Categories 
GA 

(EVA1) 
GA 

(EVA2) 
GA 

(EVA3) 
GB 

(EVA1) 
GB 

(EVA2) 
GB 

(AV3) 

Minimum 43.00 43.00 44.00 41.00 49.00 49.00 

Maximum 66.00 66.00 66.00 67.00 69.00 71.00 

Average 54.34 55.03 55.00 53.47 58.56* 59.84* 

Standard 
deviation 

5.649 5.539 5.465 6.136 5.781 5.513 

EVA, Evaluation; GA—Group A; GB—Group B; *p < 0.05 for comparison between EVA2 
× EVA1 and EVA3 × EVA1. Unit of measure-points. 
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Still looking at Table 4, it is possible to see that in (EVA3) the children who 
underwent the PPN, obtained a positive increase (p < 0.05) of ±11% in the aver-
age performance of words read correctly per minute. Likewise, when establishing 
an intergroup comparison, children from (GB) had a superior performance by 
±9% (p < 0.05) in relation to children from (GA). 

4. Discussion 

Certainly, the impact and effect of the parental program on children can be seen 
as the results of the SNAP-IV after the application of the NPP and especially af-
ter 4 months of the aforementioned program are promising because there are 
proven decreases in the signs/symptoms of ADHD. This is supported by studies 
that highlight that in addition to conventional treatments [38] [39], parent-based 
interventions have been effective in improving signs/symptoms of children with 
ADHD [40]. Protocols based on knowledge from neurosciences, in addition to 
cognitive behavioral psychology, showed improvement in signs/symptoms of 
children with ADHD, mainly in tasks of daily living [41] [42] [43] [44].  

Regarding activities of daily living, in general, the results of this study found 
strong evidence in support of the benefits after a program of cognitive-motor ac-
tivities structured in more or less six weeks, which revealed significant im-
provements in the motor competence of children with ADHD. Therefore, it is 
noteworthy that the structured activities prescribed in this study proved to be 
effective in stimulating the development of fundamental motor skills in children 
with ADHD [45] [46]. These findings are similar to those of previous studies, 
where short- and long-term improvements in motor skills were also reported af-
ter exercise programs through recreational activities as proposed in the NPP de-
veloped in the present study. [45] [46] [47]. Thus, it is suggested that ludomotor 
exercises be incorporated into parenting programs for children with ADHD. 

Another finding of this study that showed a significant difference between the 
experimental and control groups after NPP was the score on executive functions, 
which significantly increased in the experimental group compared to the control 
group. The benefits of systematic activities with playful and motor aspects that 
improve performance in tasks that require inhibitory control and cognitive flex-
ibility in children with ADHD are well documented [48] [49] [50], thus corro-
borating the results found in our study. 

Regarding the number of words read correctly per minute on the Reading 
Comprehension test, we observed significant improvement between pre- and 
post-intervention, which has a particularly close association with the ADHD core 
factor of inhibitory control [51] [52]. In light of these results, we assume that in-
terference control, as a core factor in ADHD, improved as a result of the inter-
vention. Taylor et al. [47] reported similar improvements in classroom perfor-
mance in children with ADHD after a mixed exercise and activity program. Thus, 
structured exercises should be considered as an essential treatment for reducing 
disruptive behavior in the classroom. 
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Although this research was carried out with only a small group of children 
with ADHD, it seems that the NPP can be useful in clinical practice, it is be-
lieved that the NPP has an important role in the treatment of ADHD, but it is of 
paramount importance to carry out research in which a larger sample of partici-
pants and more ADHD tests are investigated. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] American Psychiatry Association (2013) Diagnostic and Statistical Manual of Men-

tal Disorders. 5th Edition, American Psychiatric Association, Washington. 
https://doi.org/10.1176/appi.books.9780890425596 

[2] Bashash, M., Marchand, M., Hu, H., Till, C., Martinez-Mier, E.A., Sanchez, B.N., 
Basu, N., Peterson, K.E., Green, R., Schnaas, L., Mercado-García, A., Hernández- 
Avila, M. and Téllez-Rojo, M.M. (2018) Prenatal Fluoride Exposure and Attention 
Deficit Hyperactivity Disorder (ADHD) Symptoms in Children at 6-12 Years of Age 
in Mexico City. Environment International, 121, 658-666.  
https://doi.org/10.1016/j.envint.2018.09.017 

[3] Dark, C., Homman-Ludiye, J. and Bryson-Richardson, R.J. (2018) The Role of 
ADHD Associated Genes in Neurodevelopment. Developmental Biology, 438, 69-83.  
https://doi.org/10.1016/j.ydbio.2018.03.023 

[4] Freeman, M.P. (2017) ADHD and Pregnancy. The American Journal of Psychiatry, 
171, 723-728. https://doi.org/10.1176/appi.ajp.2013.13050680 

[5] Posthuma, D and Polderman, T.J.C. (2013) What Have We Learned from Recent 
Twin Studies about the Etiology of Neurodevelopmental Disorders? Current Opi-
nion in Neurology, 26, 111-121. https://doi.org/10.1097/WCO.0b013e32835f19c3 

[6] Almeida-Montes, L.G., Alcântara, P.H., Martínez, G.R.B., De La Torre, L.B., Ávila, 
A.D. and Duarte, M.G. (2013) Brain Cortical Thickness in ADHD: Age, Sex, and 
Clinical Correlations. Journal of Attention Disorders, 17, 641-654. 
https://doi.org/10.1177/1087054711434351 

[7] Almeida-Montes, L.G., Ricardo-Garcell, J., De La Torre, L.B.B., Prado, H., Martínez 
García, R.B., Fernández-Bouzas, A. and Avila Acosta, D. (2010) Clinical Correla-
tions of Grey Matter Reductions in the Caudate Nucleus of Adults with Attention 
Deficit Hyperactivity Disorder. Journal of Psychiatry & Neuroscience, 35, 238-246. 
https://doi.org/10.1503/jpn.090099 

[8] Shaw, P., Sharp, E.W., Blumenthal, J., Lerch, J.P., Greenstein, L., Clasen, A., Evans, 
A., Giedd, J. and Rapoport, J.L. (2007) Attention-Deficit/Hyperactivity Disorder Is 
Characterized by a Delay in Cortical Maturation. Proceedings of the National Aca- 
demy of Sciences, 104, 19649-19654. https://doi.org/10.1073/pnas.0707741104 

[9] Bush, G., Valera, E.M. and Seidman, L.J. (2005) Functional Neuroimaging of Atten-
tion-Deficit/Hyperactivity Disorder: A Review and Suggested Future Directions. Bi-
ological Psychiatry, 57, 1273-1284. https://doi.org/10.1016/j.biopsych.2005.01.034 

[10] Cubillo, A., Halari, R., Smith, A., Giampietro, V., Taylor, E. and Rubia, K. (2012) A 
Review of Fronto-Striatal and Fronto-Cortical Brain Abnormalities in Children and 
Adults with Attention Deficit Hyperactivity Disorder (ADHD) and New Evidence 
for Dysfunction in Adults with ADHD during Motivation and Attention. Cortex, 

https://doi.org/10.4236/jbbs.2022.1210028
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1016/j.envint.2018.09.017
https://doi.org/10.1016/j.ydbio.2018.03.023
https://doi.org/10.1176/appi.ajp.2013.13050680
https://doi.org/10.1097/WCO.0b013e32835f19c3
https://doi.org/10.1177/1087054711434351
https://doi.org/10.1503/jpn.090099
https://doi.org/10.1073/pnas.0707741104
https://doi.org/10.1016/j.biopsych.2005.01.034


L. De Oliveira Matos et al. 
 

 

DOI: 10.4236/jbbs.2022.1210028 495 Journal of Behavioral and Brain Science 
 

48, 194-215. https://doi.org/10.1016/j.cortex.2011.04.007 

[11] Rubia, K. (2018) Cognitive Neuroscience of Attention Deficit Hyperactivity Dis-
order (ADHD) and Its Clinical Translation. Frontiers in Human Neuroscience, 12, 
Article 100. https://doi.org/10.3389/fnhum.2018.00100 

[12] Vloet, T.D., Konrad, K., Herpertz, D.A., Hlmann, B., Polier, G.G. and Günther, T. 
(2010) Impact of Anxiety Disorders on Attentional Functions in Children with 
ADHD. Journal of Affective Disorders, 124, 283-290.  
https://doi.org/10.1016/j.jad.2009.11.017 

[13] Suskauer, S.J., Simmonds, D.J., Caffo, B.S., Denckla, M.B., Pekar, J.J. and Mostofsky, 
S.H. (2008) fMRI of Intrasubject Variability in ADHD: Anomalous Premotor Activ-
ity with Prefrontal Compensation. Journal of the American Academy of Child and 
Adolescent Psychiatry, 47, 1141-1150.  
https://doi.org/10.1097/CHI.0b013e3181825b1f 

[14] Tian, L., Jiang, T., Wang, Y., Zang, Y., Ele, Y., Liang, H., Sui, M., Cao, Q., Hu, S., 
Peng, H. and Zhuo, Y. (2006) Altered Resting-State Functional Connectivity Pat-
terns of Anterior Cingulate Cortex in Adolescents with Attention Deficit Hyperac-
tivity Disorder. Neuroscience Letters, 400, 39-43.  
https://doi.org/10.1016/j.neulet.2006.02.022 

[15] Chantiluke, K., Christakou, A., Murphy, C.M., Giampietro, V., Daly, E.M., Ecker, 
C., et al. (2014) Disorder-Specific Functional Abnormalities during Temporal Dis-
counting in Youth with Attention Deficit Hyperactivity Disorder (ADHD), Autism 
and Comorbid ADHD and Autism. Psychiatry Research: Neuroimaging, 223, 113- 
120. https://doi.org/10.1016/j.pscychresns.2014.04.006 

[16] Furukawa, E., Bado, P., Tripp, G., Mattos, P., Wickens, J.R., Bramati, I.E., et al. 
(2014) Abnormal Striatal BOLD Responses to Reward Anticipation and Reward De-
livery in ADHD. PLOS ONE, 9, e89129.  
https://doi.org/10.1371/journal.pone.0089129 

[17] Maier, S.J., Szalkowski, A., Kamphausen, S., Feige, B., Perlov, E., Kalisch, R., et al. 
(2014) Altered Cingulate and Amygdala Response towards Threat and Safe Cues in 
Attention Deficit Hyperactivity Disorder. Psychological Medicine, 44, 85-98.  
https://doi.org/10.1017/S0033291713000469 

[18] Groves, N.B., Wells, E.L., Soto, E.F., Marsh, C.L., Jaisle, E.M., Harvey, T.K. and Kofler, 
M.J. (2021) Executive Functioning and Emotion Regulation in Children with and 
without ADHD. Research on Child and Adolescent Psychopathology, 50, 721-735.  
https://doi.org/10.1007/s10802-021-00883-0 

[19] Soto, E.F., Irwin, L.N., Chan, E.S.M., Spiegel, J.A. and Kofler, M.J. (2021) Executive 
Functions and Writing Skills in Children with and without ADHD. Neuropsychol-
ogy, 35, 792-808. https://doi.org/10.1037/neu0000769 

[20] Zeng, N., Ayyub, M., Sun, H., Wen, X., Xiang, P. and Gao, Z. (2017) Effects of 
Physical Activity on Motor Skills and Cognitive Development in Early Childhood: A 
Systematic Review. BioMed Research International, 13, Article ID: 2760716. 
https://doi.org/10.1155/2017/2760716 

[21] Donnelly, J.E., Hillman, C.H., Castelli, D., Etnier, J.L., Lee, S., Tomporsi, P., Lam-
bourne, K. and Szabo-Reed, A.N. (2016) Physical Activity, Fitness, Cognitive Func-
tion, and Academic Achievement in Children. Medicine and Science in Sports and 
Exercise, 48, 1197-1222. https://doi.org/10.1249/MSS.0000000000000901 

[22] Lees, C. and Hopkins J. (2013) Effect of Aerobic Exercise on Cognition, Academic 
Achievement, and Psychosocial Function in Children: A Systematic Review of 
Randomized Control Trials. Preventing Chronic Disease, 10, E174.  

https://doi.org/10.4236/jbbs.2022.1210028
https://doi.org/10.1016/j.cortex.2011.04.007
https://doi.org/10.3389/fnhum.2018.00100
https://doi.org/10.1016/j.jad.2009.11.017
https://doi.org/10.1097/CHI.0b013e3181825b1f
https://doi.org/10.1016/j.neulet.2006.02.022
https://doi.org/10.1016/j.pscychresns.2014.04.006
https://doi.org/10.1371/journal.pone.0089129
https://doi.org/10.1017/S0033291713000469
https://doi.org/10.1007/s10802-021-00883-0
https://doi.org/10.1037/neu0000769
https://doi.org/10.1155/2017/2760716
https://doi.org/10.1249/MSS.0000000000000901


L. De Oliveira Matos et al. 
 

 

DOI: 10.4236/jbbs.2022.1210028 496 Journal of Behavioral and Brain Science 
 

https://doi.org/10.5888/pcd10.130010 

[23] Lee, S.K., Lee, C.M. and Park, J.H. (2015) Effects of Combined Exercise on Physical 
Fitness and Neurotransmitters in Children with ADHD: A Pilot Randomized Con-
trolled Study. Journal of Physical Therapy Science, 27, 2915-2919.  
https://doi.org/10.1589/jpts.27.2915 

[24] Pontifex, M.B., Saliba, B.J., Raine, L.B., et al. (2013) Exercise Improves Behavioral, 
Neurocognitive, and Scholastic Performance in Children with Attention-Deficit/ 
Hyperactivity Disorder. The Journal of Pediatrics, 162, 543-551. 
https://doi.org/10.1016/j.jpeds.2012.08.036 

[25] Ash, T., Bowling, A., Davison, K. and Garcia, J. (2017) Physical Activity Interven-
tions for Children with Social, Emotional, and Behavioral Disabilities—A Systemat-
ic Review. Journal of Developmental & Behavioral Pediatrics, 38, 431-445.  
https://doi.org/10.1097/DBP.0000000000000452 

[26] Ferreira, T.S., Falcão, A.P., de Oliveira, A.P., Rolim Rodrigues, O.M.P. and Pereira, 
V.A. (2019) Intervenção precoce e a participação da família: Relato de profissionais 
de APAES. Revista Educação Especial, 32, e47. 
https://doi.org/10.5902/1984686X31866 

[27] Murray, D.W., Lawrence, J.R. and LaForett, D.R. (2017) The Incredible Years® Pro-
grams for ADHD in Young Children: A Critical Review of the Evidence. Journal of 
Emotional and Behavioral Disorders, 26, 195-208.  
https://doi.org/10.1177/1063426617717740 

[28] Van den Hoofdakker, B.J., Van der Veen-Mulders, L., Sytema, S., Emmelkamp, 
P.M.G., Minderaa, R.B. and Nauta, M.H. (2007) Effectiveness of Behavioral Parent 
Training for Children with ADHD in Routine Clinical Practice: A Randomized 
Controlled Study. Journal of the American Academy of Child and Adolescent Psy-
chiatry, 46, 1263-1271. https://doi.org/10.1097/chi.0b013e3181354bc2 

[29] Oliveira, C.T. and Dias, A.C.G. (2018) Psicoeducação do transtorno do déficit de 
atenção/hiperatividade: O que, como e para quem informar? Temas em Psicologia, 
26, 243-261. https://doi.org/10.9788/TP2018.1-10Pt 

[30] Dekkers, T.J., Hornstra, R., Van der Oord, S., Luman, M., Hoekstra, P.J., Groen-
man, A.P., Van den Hoofdakker, B.J. (2021) Meta-Analysis: Which Components of 
Parent Training Work for Children with Attention-Deficit/Hyperactivity Disorder? 
Journal of the American Academy of Child & Adolescent Psychiatry, 61, 478-494.  
https://doi.org/10.1016/j.jaac.2021.06.015 

[31] Verreault, M., Verret, C., Massé, L., Lageix, P. and Guay, M. (2011) Impacts d’un 
programme d’interventions multidimensionnel conçu pour les parents et leur enfant 
ayant un TDAH sur le stress parental et la relation parent-enfant. Canadian Journal 
of Behavioural Science, 43, 150-160. https://doi.org/10.1037/a0019273 

[32] Larsen, L.B., Daley, D., Lange, A.M., Sonuga-Barke, E.J., Thomsen, P.H. and Rask, 
C.U. (2021) Effect of Parent Training on Health-Related Quality of Life in Preschool 
Children with Attention Deficit/Hyperactivity Disorder: A Secondary Analysis of 
Data from a Randomized Controlled Trial. Journal of the American Academy of 
Child and Adolescent Psychiatry, 60, 734-744. 
https://doi.org/10.1016/j.jaac.2020.04.014   

[33] Evans, S.W., Owens, J.S., Wymbs, B.T. and Ray, A.R. (2018) Evidence-Based Psy-
chosocial Treatments for Children and Adolescents with Attention Deficit/Hyperac- 
tivity Disorder. Journal of Clinical Child & Adolescent Psychology, 47, 157-198.  
https://doi.org/10.1080/15374416.2017.1390757 

[34] Lange, A., Daley, D., Frydenberg, M., Rask, C.U., Sonuga-Barke, E. and Thomsen, 

https://doi.org/10.4236/jbbs.2022.1210028
https://doi.org/10.5888/pcd10.130010
https://doi.org/10.1589/jpts.27.2915
https://doi.org/10.1016/j.jpeds.2012.08.036
https://doi.org/10.1097/DBP.0000000000000452
https://doi.org/10.5902/1984686X31866
https://doi.org/10.1177/1063426617717740
https://doi.org/10.1097/chi.0b013e3181354bc2
https://doi.org/10.9788/TP2018.1-10Pt
https://doi.org/10.1016/j.jaac.2021.06.015
https://doi.org/10.1037/a0019273
https://doi.org/10.1016/j.jaac.2020.04.014
https://doi.org/10.1080/15374416.2017.1390757


L. De Oliveira Matos et al. 
 

 

DOI: 10.4236/jbbs.2022.1210028 497 Journal of Behavioral and Brain Science 
 

P.H. (2016) The Effectiveness of Parent Training as a Treatment for Preschool At-
tention-Deficit/Hyperactivity Disorder: Study Protocol for a Randomized Controlled, 
Multicenter Trial of the New Forest Parenting Program in Everyday Clinical Prac-
tice. JMIR Research Protocols, 5, e51. https://doi.org/10.2196/resprot.5319  

[35] Rimestad, M.L., Lambek, R., Zacher-Christiansen, H. and Hougaard, E. (2019) 
Short- and Long-Term Effects of Parent Training for Preschool Children With or at 
Risk of ADHD: A Systematic Review and Meta-Analysis. Journal of Attention Dis-
orders, 23, 423-434. https://doi.org/10.1177/1087054716648775 

[36] Ferrin, M., Perez-Ayala, V., El-Abd, S., Lax-Pericall, T., Jacobs, B., Bilbow, A. and 
Taylor, E. (2020). A Randomized Controlled Trial Evaluating the Efficacy of a Psy-
choeducation Program for Families of Children and Adolescents with ADHD in the 
United Kingdom: Results after a 6-Month Follow-Up. Journal of Attention Disord-
ers, 24, 768-779. https://doi.org/10.1177/1087054715626509 

[37] Matesco, M.R., Prette, Z.A.P.D. and Prette, A.D. (2013) Avaliação de um Programa 
de Habilidades Sociais Educativas para mães de crianças com TDAH. Acta Com-
portamentalia, 21, 359-375.  

[38] Currie, J., Stabile, M. and Jones, L. (2014) Do Stimulant Medications Improve Edu-
cational and Behavioral Outcomes for Children with ADHD? Journal of Health 
Economics, 37, 58-69. https://doi.org/10.1016/j.jhealeco.2014.05.002 

[39] Visser, S.N., Danielson, M.L., Wolraich, M.L., Fox, M.H., Grosse, S.D., Valle, L.A., 
Holbrook, J.R., Claussen, A.H. and Peacock, G. (2016) Vital Signs: National and 
State-Specific Patterns of Attention Deficit/Hyperactivity Disorder Treatment among 
Insured Children Aged 2-5 years—United States, 2008-2014. Morbidity and Mortal-
ity Weekly Report, 65, 443-450. https://doi.org/10.15585/mmwr.mm6517e1 

[40] Mingebach, T., Kamp-Becker, I., Christiansen, H. and Weber, L (2018) Meta-Meta- 
Analysis on the Effectiveness of Parent-Based Interventions for the Treatment of 
Child Externalizing Behavior Problems. PLOS ONE, 13, e0202855. 
https://doi.org/10.1371/journal.pone.0202855 

[41] Mulqueen, J.M., Bartley, C.A. and Bloch, M.H. (2015) Meta-Analysis: Parental In-
terventions for Preschool ADHD. Journal of Attention Disorders, 19, 118-124. 
https://doi.org/10.1177/1087054713504135 

[42] Ptacek, R., Kuzelova, H., Stefano, G.B., Raboch, J., Kream, R.M. and Goetz, M. 
(2014) ADHD and Growth: Questions Still Unanswered. Neuro Endocrinology Let-
ters, 35, 1-6.  

[43] Wang, C.H., Mazursky-Horowitz, H. and Chronis-Tuscano, A. (2014) Delivering 
Evidence-Based Treatments for Child Attention-Deficit/Hyperactivity Disorder 
(ADHD) in the Context of Parental ADHD. Current Psychiatry Reports, 16, Article 
No. 474. https://doi.org/10.1007/s11920-014-0474-8 

[44] Lee, Y.H., Ouyang, C.S., Chiu, Y.H., Chiang, C.T., Wu, R.C., Yang, R.C. and Lin, 
L.C. (2022) Early and Objective Evaluation of the Therapeutic Effects of ADHD 
Medication through Movement Analysis Using Video Recording Pixel Subtraction. 
International Journal of Environmental Research and Public Health, 19, 3163.  
https://doi.org/10.3390/ijerph19063163 

[45] Den Heijer, A.E., Groen, Y., Tucha, L., Fuermaier, A.B.M., Koerts, J., Lange, K.W., 
Thome, J. and Tucha, O. (2017) Sweat It Out? The Effects of Physical Exercise on 
Cognition and Behavior in Children and Adults with ADHD: A Systematic Litera-
ture Review. Journal of Neural Transmission, 124, S3-S26.  
https://doi.org/10.1007/s00702-016-1593-7 

[46] Ahmed, G.M. and Mohamed, S. (2011) Effect of Regular Aerobic Exercises on Be-

https://doi.org/10.4236/jbbs.2022.1210028
https://doi.org/10.2196/resprot.5319
https://doi.org/10.1177/1087054716648775
https://doi.org/10.1177/1087054715626509
https://doi.org/10.1016/j.jhealeco.2014.05.002
https://doi.org/10.15585/mmwr.mm6517e1
https://doi.org/10.1371/journal.pone.0202855
https://doi.org/10.1177/1087054713504135
https://doi.org/10.1007/s11920-014-0474-8
https://doi.org/10.3390/ijerph19063163
https://doi.org/10.1007/s00702-016-1593-7


L. De Oliveira Matos et al. 
 

 

DOI: 10.4236/jbbs.2022.1210028 498 Journal of Behavioral and Brain Science 
 

havioral, Cognitive and Psychological Response in Patients with Attention Defi-
cit-Hyperactivity Disorder. Life Science Journal, 8, 366-371.  

[47] Taylor, A., Novo, D. and Foreman, D. (2019) An Exercise Program Designed for 
Children with Attention Deficit/Hyperactivity Disorder for Use in School Physical 
Education: Feasibility and Utility. Healthcare, 7, Article No. 102.  
https://doi.org/10.3390/healthcare7030102 

[48] Chang, Y.K., Liu, S., Yu, H.H. and Lee, Y.H. (2012) Effect of Acute Exercise on Ex-
ecutive Function in Children with Attention Deficit Hyperactivity Disorder. Arc-
hives of Clinical Neuropsychology, 27, 225-237.  
https://doi.org/10.1093/arclin/acr094 

[49] Verret, C., Guay, M.C, Berthiaume, C., Gardiner, P. and Béliveau, L. (2012) A Phys-
ical Activity Program Improves Behavior and Cognitive Functions in Children with 
ADHD: An Exploratory Study. Journal of Attention Disorders, 16, 71-80. 
https://doi.org/10.1177/1087054710379735 

[50] Wu, W.L., Chen, Y.Y., Wang, C.C., Chen, C.H., Guo, L.Y. and Liaw, L.J. (2014) In-
fluence of Working Memory Task and Time on Postural Control of Children with 
Attention Deficit Hyperactivity Disorder. Journal of Physical Therapy Science, 26, 
345-347. https://doi.org/10.1589/jpts.26.345 

[51] Ben-Yehudah, G. and Brann, A. (2019) Pay Attention to Digital Text: The Impact of 
the Media on Text Comprehension and Self-Monitoring in Higher-Education Stu-
dents with ADHD. Research in Developmental Disabilities, 89, 120-129.  
https://doi.org/10.1016/j.ridd.2019.04.001 

[52] Ikeda, Y., Okuzumi, H. and Kokubun, M. (2013) Stroop/Reverse-Stroop Interfe-
rence in Typical Development and Its Relation to Symptoms of ADHD. Research in 
Developmental Disabilties, 34, 2391-2398.  
https://doi.org/10.1016/j.ridd.2013.04.019 

 
 

https://doi.org/10.4236/jbbs.2022.1210028
https://doi.org/10.3390/healthcare7030102
https://doi.org/10.1093/arclin/acr094
https://doi.org/10.1177/1087054710379735
https://doi.org/10.1589/jpts.26.345
https://doi.org/10.1016/j.ridd.2019.04.001
https://doi.org/10.1016/j.ridd.2013.04.019

	Effects of a Neuropsychopedagogical Parenting Program on the Cognitive and Motor Development of Children with ADHD
	Abstract
	Keywords
	1. Introduction
	2. Method
	2.1. Study Design
	2.2. Participants
	2.3. Assessment Procedures
	2.4. Intervention Procedures
	2.5. Statistical Procedures

	3. Results
	3.1. Signs/Symptoms of ADHD
	3.2. Motor Competence
	3.3. Executive Functions
	3.4. Reading Comprehension

	4. Discussion
	Conflicts of Interest
	References

