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Abstract  

The high prevalence of children with Attention Deficit/ 
Hyperactivity Disorder (ADHD) in Indonesia has become a con-
cern for nursing because ADHD might emerge as neurological 
developmental problems if not treated early through appropriate 
intervention. This study aims to determine the effectiveness of 
web-based play therapy on the emotional, behavioural and social 
development of school-age children with ADHD. This study 
employs a quasi-experimental non-equivalent control group 
design with purposive sampling technique, and 126 children with 
ADHD (patients at a psychiatric hospital in Indonesia) as partici-
pants. The results show that play therapy is an effective interven-
tion for the emotional, behavioural and social development of 
school-age children with ADHD (p = 0.048, p = 0.030, p = 0.030; 
α= 0.05). This study is recommended as a reference for optimising 
nursing care for children with ADHD using information technolo-
gy in the form of web-based play therapy designed in line with the 
fundamentals of intervention for children with ADHD, using 
attractive features and flexible access.  

Introduction 

Attention Deficit/Hyperactivity Disorder (ADHD) is a brain 
development disorder in children that results in increased motor 
activity, causing individuals with the condition to become hyper-
active, impulsive and inattentive.1 The prevalence of ADHD in the 
United Reports was reported in the 2016 National Survey of 
Children’s Health (NSCH) survey, which gathered data on approx-
imately 9.4% of the total US child population within the age range 
of 2 to 17 years from which we know that boys are more likely 
(12.9%) than girls (5.6%) to be diagnosed with ADHD.2 In 
Indonesia, based on 2007 data from the Central Bureau of 
Statistics, or Biro Pusat Statistik (BPS), there were 8.3 million 
children (out of 82 million children) in Indonesia with special 
needs, including those with ADHD.3  

The characteristics of children with ADHD who are impulsive, 
aggressive, controlling, and have difficulty listening to others can 
have an impact on the challenges they face with emotional regula-
tion, behaviour regulation, and poor social skills. In addition, inat-
tention is linked to low learning achievement.4 ADHD problems in 
children who are not treated promptly with appropriate interven-
tions may continue into adolescence and adulthood period, which 
can lead to further psychosocial issues such as low self-esteem, anx-
iety, aggression, frustration, and depression.5 In light of this, condi-
tions related to ADHD symptoms in children give rise to emotional, 
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behavioural, and social developmental problems associated with not 
achieving age-appropriate developmental milestones. Emotional, 
behavioural and social dysregulation in children impacts social rela-
tionship skills, contributes to poor academic achievement, and ele-
vates the risk of further psychosocial problems.  

An ADHD intervention approach for school-age children (6–
12 years) based on the recommendations of the American 
Academy of Pediatrics includes a combination of pharmacological 
(stimulant type) and non-pharmacological interventions approved 
by the Food and Drug Administration (FDA) of the United 
Reports.6 A non-pharmacological intervention tailored to the 
child’s developmental stage is play therapy, which is fairly effec-
tive in dealing with children with ADHD, including their behav-
ioural symptoms; a considerable number of parents are satisfied 
with the approach. In addition to being applied to behavioural 
problem intervention, play therapy has been shown to improve 
concentration in children with ADHD who struggle with inatten-
tion.7 Play therapy is designed as a therapeutic game that can easily 
be adapted as a manual game or a computer-based game that aims 
to improve skills for inhibiting impulses in children with ADHD.8 

In line with the development of science and technology in the 
Digital Era 5.0 and the easier access to information technology and 
its utilisation, it provides opportunities to improve the quality of 
nursing care and expand the range of nursing services, especially for 
the people in Indonesia,9 and including interventions for children 
with ADHD.10 Adaptation of the utilisation of technology-based 
interventions for children with ADHD began in Indonesia through a 
technology-based intervention development project. One of these 

interventions (i.e., the Indonesia Computer-Based Game Prototype) 
was developed at a hospital in Indonesia. In one study, the Indonesia 
Computer-Based Game Prototype was tested on 10 children with 
ADHD for 20 sessions, with results showing that it can be used to 
develop computer-based game interventions for children with 
ADHD.11 

There is a high population of school-age children with ADHD 
(653 cases) at one psychiatric hospital in Indonesia, as evidenced by 
the data from a preliminary study conducted from January 2021 to 
September 2021. Considering the significant impact if ADHD is not 
managed correctly, a comprehensive and sustainable intervention is 
needed. This study aims to identify the effectiveness of web-based 
play therapy on the emotional, behavioural and social development 
of children with school-age ADHD. The results of this study can be 
used as baseline data, and it provides useful information for paedi-
atric nurses on providing nursing care related to ADHD management 
in children by utilising information technology via web-based play 
therapy interventions. 

 
 

Materials and Methods  
 
The research design used in this study is a quasi-experimental 

non-equivalent control group design. The independent variable in this 
study is web-based play therapy, while the dependent variable is the 
emotional, behavioural and social development of children with 
ADHD. Using purposive sampling, 132 children with ADHD aged 

Figure 1. Research flow scheme.
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6–12 years were recruited as participants at one psychiatric hospital 
in Indonesia (Figure 1). The participants were divided into two 
groups: a control group of 66 participants and an experimental group 
with the same number of participants. Each participant took a pre-test 
at the beginning of the study. Participants in the control group were 
administered directive or standard play therapy for six weeks. In con-
trast, participants in the experimental group were administered stan-
dard play therapy along with web-based play therapy as an additional 
intervention. During data collection, we had two individuals exclud-
ed from the control group and four individuals excluded from the 
experimental group because they could not attend the full session of 
the therapy programme. At the end of the experiment, all participants 
took a post-test. The web-based play therapy used in this study is 
called Teman Bermain Aku, an intervention birthed by the develop-
ment of health technology that adapts technology to the concept of 
play therapy. Teman Bermain Aku includes several assignments, 
monitoring of daily activities, and nursing informatics accessed via a 
web-based application designed in line with the fundamentals of ther-
apy for children with ADHD, thus helping children to learn emotional 
regulation, behaviour control, and well-adjusted social interaction.  

The study began with obtaining ethical clearance from the 
Faculty of Nursing, Universitas Indonesia (clearance number: Ket-
25/UN2.F12.D1.2.1/PPM.00.02/2022). All patient participants in 
this study signed a written informed consent form prior to participat-
ing in the study. The research instrument used in this study was a 
two-part questionnaire. The first part collected demographic data, 
and the second part was the Strengths and Difficulties Questionnaire 
(SDQ), which comprises 25 questions covering elements of emo-
tional, conduct, hyperactivity, friendship, and prosocial behaviour. 
Assessment of the emotional, behavioural, and social development 
of children with ADHD was based on the subscales of the SDQ 
questionnaire. Emotional development assessment drew on respons-
es to the emotional sub-scale questionnaire items, behavioural devel-
opment was reflected in the hyperactivity/inattention and conduct 

problem sub-scale responses, and social development was measured 
using the peer problem and prosocial subscales. The total score was 
generated through a summation of the subscales, with the assess-
ment classification comprising two categories: a good development 
category if the score is ≤ the cut-off point; and a poor development 
category if the score is ≥ the cut-off point.  

Analysis was conducted using categorical analysis tests to deter-
mine the differences in the studied variables before and after the 
intervention and to identify the relationship between demographic 
characteristics and the development of children with ADHD. For this 
study, we used the McNemar test for paired groups and the chi-
square test for unpaired groups. Fisher exact and Mann-Whitney 
tests were used if the chi-square test requirements were not met. 

 
 

Results  
 
The demographic characteristics of the respondents were as 

follows: the median of the average age was six years old in the 
control group and seven years old in the intervention group, the 
minimum age in both groups was six years old, and the maximum 
age in both groups was 12 years old. The study results on the pro-
portion of other respondent characteristics and the assessed emo-
tional, behavioural and social development of the participants are 
summarised in (Table 1). 

The results include an analysis of the assessed differences in 
emotional, behavioural and social development of the participants, 
including in-and between-group comparisons (Table 2).  

Furthermore, we also analysed the relationship between the 
respondents’ demographic characteristics (including age, gender, 
intelligence level, medication history, and family economic status) 
and the emotional, behavioural and social development attributed 
to the intervention (Tables 3 and 4). 
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Table 1. Characteristic of respondents based on gender, intelligence level, treatment history, economic status families, emotional, behav-
ioral and social development of children with ADHD. 

Variable                                                                            Control Group                                                 Experiment Group 
                                                                                           f                        %                                                  f                        % 

Gender 
  Male                                                                                                         44                            68.7                                                              47                             75.8 
  Female                                                                                                    20                            31.8                                                              15                             24.2 
Intelligence level 
  Average                                                                                                   30                            46.9                                                              48                             77.4 
  Below Average                                                                                       21                            31.8                                                              12                             19.4 
  Borderline                                                                                              13                            20.3                                                               2                               3.2 
Treatment history 
  Without medication                                                                              60                            93.8                                                              54                             87.1 
  With medication                                                                                     4                              6.2                                                                8                              12.9 
Family economic status 
  Above minimum wage                                                                          48                            75.0                                                              54                             87.1 
  Below minimum wage                                                                         16                            25.0                                                               8                              12.9 
Emotional development 
  Good                                                                                                        12                            18.7                                                              26                             41.9 
  Less                                                                                                         52                            81.3                                                              36                             58.1 
Behavior development 
  Good                                                                                                         5                              7.8                                                               17                             27.4 
  Less                                                                                                         59                            92.2                                                              45                             72.6 
Social Development 
  Good                                                                                                        7                             10.9                                                              10                             16.1 
  Less                                                                                                         57                            89.1                                                              52                             83.9
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Discussion 
 

Emotional, behavioural and social development  
characteristics of children with ADHD 

The developmental characteristics of the study participants 
(132 children with ADHD) before intervention showed that most 

of the children had poor emotional, behavioural and social devel-
opment. These observations are consistent with the reports of a 
prior study which mentioned that the difficulty of emotional regu-
lation experienced by children with ADHD is due to a delay in the 
development of emotion-processing skills caused by deficits in 
executive function.12 Second, regarding behavioural development, 
this study found that children with ADHD have low levels of self-

Table 2. Analysis of differences in emotional, behavioral and social development between individual groups and intergroups of children 
with ADHD. 

Groups                Development        Criteria                         Pre test                                   Post test                         p-value 
                                                                                           f                        %                        f                        %                          

Control                           Emotional                   Good                             5                             12.5                            37                            57.8                          0.282 
                                                                               Less                            56                            87.5                            27                            42.2                               
                                        Behavioral                   Good                           20                            31.3                            45                            70.3                          0.163 
                                                                               Less                            44                            68.8                            19                            29.7                               
                                            Social                       Good                             9                             14.1                            38                            59.4                          0.290 
                                                                               Less                            55                            85.9                            26                            40.6                               
Experiment                   Emotional                   Good                           10                            16.1                            40                            64.5                          0.046 
                                                                               Less                            52                            83.9                            22                            35.5                               
                                        Behavioral                   Good                           15                            24.2                            46                            74.2                          0.050 
                                                                               Less                            47                            75.8                            16                            25.8                               
                                            Social                       Good                           11                            17.7                            49                            79.0                          0.030 
                                                                               Less                            51                            82.3                            13                            21.0                               
Intergroups                   Emotional                   Good                           37                            57.8                            40                            64.5                          0.048 
                                                                               Less                            27                            42.2                            22                            35.5                               
                                        Behavioral                   Good                           44                            68.7                            47                            75.8                          0.030 
                                                                               Less                            20                            31.3                            15                            24.2                               
                                            Social                       Good                           38                            59.4                            48                            77.4                          0.006 
                                                                               Less                            26                            40.6                            14                            22.6                               
 
 
Table 3. Relationship between age and emotional, behavioral and social development of children with ADHD. 

Variables                         Development                     f                               %                      Mean rank                 p-value 
Child’s age 

Emotions                                            Good                                   93                                     73.8                                   63.6                                  0.115 
                                                              Less                                    33                                     26.2                                   74.1                                        
Behavior                                             Good                                   98                                     77.8                                   68.9                                        
                                                              Less                                    28                                     22.2                                   58.4                                  0.137 
Social                                                   Good                                  102                                    80.9                                   66.8                                  0.847 
                                                              Less                                    24                                     19.1                                   65.4                                        
 
 
Table 4. Relationship between gender, intelligence level, treatment history and economic status families with ADHD children’s emo-
tional, behavior and social development. 

Characteristics                                                                                                      Development 
                                                        Emotional                p-value              Behavior                p-value               Social                    p-value 
                                                      Good            Less                               Good            Less                               Good            Less                 

Gender 
  Male                                                              55                     36                   0.866                   63                     28                   0.480                   62                     29                   0.925 
  Female                                                         21                     14                                               27                      8                                                24                     11                        
Intelligence level 
  Average                                                        47                     31                   0.043                   61                     17                   0.048                   62                     16                        
  Below average                                            23                     10                                               21                     11                                               20                     13                   0.001 
  Borderline                                                    6                       9                                                 8                       7                                                 5                      10                        
Treatment history 
  Without treatment                                     68                     46                   0.763                   79                     35                   0.178                   78                     36                   1.000 
  With treatment                                            8                       4                                                11                      1                                                 8                       4                         
Economic status 
  Above minimum wage                               66                     36                   0.578                   78                     24                   0.061                   73                     29                        
  Below minimum wage                              13                     11                                               14                     10                                               13                     11                   0.374
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control and elevated levels of disruptive, aggressive and opposi-
tional behaviour, which contribute to their having low social skills. 
Furthermore, our findings on poor social development in children 
with ADHD are consistent with prior study which reported that 
children with ADHD have peer problems and exhibit poor proso-
cial behaviour, which affects friendship rejection and engenders 
low social skills those.13 This condition is one of the factors that 
children with ADHD tend to experience social rejection. Based on 
this explanation, it can be concluded that the relationship between 
the emotional, behavioural, and social challenges faced by children 
with ADHD is that social problems can increase the risk of chil-
dren experiencing emotional and behavioural imbalances in later 
developmental stages.  

 
Differences in the emotional, behavioural  
and social development of children with ADHD  
after and before intervention 

The utilisation of digital applications as an alternative non-
pharmacological intervention for children with ADHD has been 
widely applied globally and in Indonesia. Digital-based play ther-
apy is approved by the FDA as an intervention for children with 
ADHD.6 In alignment with this, the use of information technology 
in the health sector is listed in Strategic Plan 2020-2024 of the 
Ministry of Health of Indonesia as one of its 12 strategic goals-
especially pertinent in the effort to increase the availability and 
quality of basic and referral health service facilities.14 
Consequently, it can be concluded that digital-based interventions 
for children with ADHD are legal in health services and have many 
applications as innovative interventions that adapt developments in 
science and information technology to the fundamentals of ADHD 
intervention in children. 

The findings regarding differences in the development of chil-
dren with ADHD reached by comparing data on the control group 
with data on the experimental group show that there are significant 
proportional differences in the emotional, behavioural and social 
development of children with ADHD. These findings are consis-
tent with those of prior studies from a previous systematic review, 
which concluded that digital interventions based on web, mobile 
and virtual reality applications have proven effective in increasing 
attention and self-regulation behaviour in children with ADHD. A 
similar research reports that electronic play therapy provides a fun 
and familiar way for children to explore previously unknown 
dimensions of the self via activation of the autonomic nervous sys-
tem, resulting in improved self-awareness and self-acceptance.4 
Therefore, it can be concluded that web application-based play 
therapy presents diverse and engaging features for children, with-
out compromising the therapeutic benefits for children with 
ADHD. This approach ensures that multiple senses are involved 
when children use web-based play therapy, including the visual, 
motor, and auditory senses; hence, it is possible to improve the 
general symptoms of children with ADHD.  

Regarding the benefits of implementing digital-based play 
therapy, a previous study on the use of web health applications for 
monitoring children with ADHD reports that such monitoring low-
ers symptoms such as non-compliance, hyperactivity/impulsivity, 
aggression, lack of independence, and poor attention in children 
with ADHD.15 Another study that concurs with the prior study, 
reports that using an Indonesian game prototype application as an 
intervention for kids with ADHD reduced hyperactivity symptoms 
and enhanced executive function (increased emotion regulation, 
initiation, cognition and organisation) over the course of 20 ses-
sions.11 Through the play therapy interventions in this study, chil-
dren experienced a learning process in which the goal was to make 
cognitive, affective, and psychomotor changes. This is related to 

the subject matter of interventions in which play therapy is used to 
apply the curative power inherent in the concept of playful play, 
which includes learning processes targeted at improving relation-
ship management, communication, role playing, mastery, and 
attachment formation to assist children in overcoming present and 
future psychological challenges.16 The material on web-based play 
therapy-in the form of therapeutic games with several assign-
ments-may influence the emotional and behavioural development 
of children with ADHD. 

Based on this analysis, it can be concluded that web-based play 
therapy designed in keeping with the fundamentals of ADHD child 
therapy can reduce the general symptoms of ADHD, which then 
impacts improvements in the child’s development pattern. The 
similarity of the research results of this study to the findings of pre-
vious research is because of the similarities in the characteristics of 
the respondents, including age, intervention material, and the types 
of therapeutic games (which are almost identical), such that it is 
possible to provide a similar therapeutic effect from managing 
children with ADHD problems.  

 
Relationship between demographic characteristics 
and the emotional, behavioural and social development 
of children with ADHD 

The results of the analysis of the relationship between age and 
the development of children with ADHD show that there is no rela-
tionship between age and the emotional, behavioural and social 
development of children with ADHD. This finding differs from 
prior study which found that elevated ADHD symptoms at seven 
years of age is significantly associated with low emotional 
involvement at 10–12 years of age.17 Furthermore, the results of 
the analysis regarding the relationship between gender and the 
development of children with ADHD indicate that there is no rela-
tionship between gender and the emotional, behavioural and social 
development of children with ADHD. The results of this study dif-
fer from other study which report that there are more males than 
females among children diagnosed with ADHD.13 This is attrib-
uted to differences in gender phenotypes, with boys tending to 
exhibit more hyperactive behaviour than girls among children with 
ADHD. Furthermore, girls exhibit more emotional symptoms than 
boys, which is considered a means of expressing their difficulties 
and not problematic-in contrast to problematic hyperactive behav-
iour.18 This distinction significantly affects clinical assessment in 
the enforcement of ADHD diagnoses.  

The results of the analysis regarding the relationship between 
intelligence level and the development of children with ADHD 
indicate that there is a significant relationship between intelligence 
level and the emotional, behavioural and social development of 
children with ADHD. Groups of children with ADHD are known 
to generally have low intelligence scores, which has been associat-
ed with challenges in the cognitive domain, hyperactivity/impul-
sivity, and inattention.19,20 Intelligence and motor skills can influ-
ence the emotional and social developmental patterns of children 
with ADHD, which then underpins the application of ADHD 
motor-cognitive interventions in children.21  

Further analysis regarding the relationship between medication 
history and the development of children with ADHD indicates that 
there is no relationship between medication history and the emo-
tional, behavioural and social development of children with 
ADHD. The results of this study differ from prior study which 
reports that children with ADHD experienced elevated neuropro-
tective serum levels related to symptom improvement after treat-
ment with methylphenidate.22 The findings also differ from other 
of this study, as they report that cognitive behavioural therapy 
(CBT) interventions effectively altered the physical domain based 
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on assessments of the quality of life of children with ADHD before 
and after therapy.23  

From the analysis results of this study regarding the relationship 
between family economic status and the development of children 
with ADHD, we found no significant relationship between family 
economic status and the emotional, behavioural and social develop-
ment of children with ADHD. These results are supported prior 
study which report no significant difference between the impact of 
good and poor economic status on treatment compliance and symp-
tom reduction in children with ADHD.24,25 However, findings that 
differ from other study that found that low socioeconomic status can 
elevate the risk of psychological problems in children, one of which 
is ADHD.26 This difference in research results can be attributed to 
nominal limits or parental income, which are used to determine eco-
nomic status. In addition, many other factors, such as the level of 
knowledge or understanding of the parents and the level of aware-
ness or involvement of the parents in home follow-up on interven-
tions for children with ADHD, may affect the intervention results.  

The findings of this study can serve as a reference for optimis-
ing nursing care services for children with ADHD via the use of 
information technology in the form of web-based play therapy. In 
addition, we hope that further research will be conducted with a 
larger sample and at deeper levels of analysis, especially regarding 
the time required for play therapy to yield the best outcomes for the 
development of children with ADHD. 

 
 

Conclusions 
 
The use of health technology in interventions for children with 

ADHD provides opportunities for supporting therapy with 
increased access to care and flexibility of use. The results of this 
study indicate that there are significant differences in the emotion-
al, behavioural and social development of children with ADHD 
before and after the provision of a web-based play therapy inter-
vention. This study can serve as a reference for optimising nursing 
care services for children with ADHD via information technology 
using web-based play therapy. In addition, it is hoped that further 
research will examine a larger sample and analyse the retention 
time of web-based play therapy in providing therapeutic effects for 
children with ADHD.  
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