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INTRODUCTION

Attention deficit hyperactivity disorder (ADHD) is a neu-
rodevelopmental disorder characterized by symptoms of in-
attention, hyperactivity-impulsivity, or a combination of both 
[1]. Diagnosis should be based on clinical manifestations be-
ginning before 12 years of age and the persistence of symp-
toms for at least 6 months. A meta-analysis in 2023 reported 
a global ADHD prevalence of 5.6%–7.6% in children and ad-
olescents [2], while the prevalence in Indonesia was thought 
to be around 4.2%–26.4% [3]. Although the condition emerg-
es during childhood, some symptoms may persist until adult-

hood [4].
Children with ADHD often face social and interpersonal 

difficulties, behavioral problems, and academic challenges 
[5,6]. Impairments in executive functioning, such as work-
ing memory, inhibition, and cognitive flexibility, have been 
implicated in how ADHD negatively affects individuals [7]. 
However, recently, there has been growing interest in explor-
ing emotional dysregulation as an important feature of the 
ADHD population [1,8,9]. Emotional regulation is the pro-
cess responsible for evaluating and modifying emotional re-
actions to accomplish goals [10]. It has been suggested that 
children with ADHD have deficits in emotion recognition 
and regulation while also having higher emotional reactivity 
to stressful situations.

Emotional dysregulation also occurs in other clinical pop-
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ulations such as children with autism, who may have alexi-
thymia, cognitive inflexibility, and increased emotional dis-
organization [11]. Problems in regulating emotions might 
also exist in children with post-traumatic stress disorder, 
conduct disorder, mood disorder, etc. [12]. However, a twin 
study found that emotional dysregulation was more strong-
ly linked to ADHD than to autism spectrum disorder (ASD), 
intellectual disability, or other mental health conditions [13]. 
Poor emotion recognition might be observed in both ADHD 
and ASD populations, and dysfunction in children with 
ADHD tends to be secondary to general information pro-
cessing difficulties, whereas deficits in children with ASD 
might be primary in nature [14].

Lower emotional inhibition and higher emotional lability 
in children with ADHD could lead to worse functional out-
comes and comorbidities (e.g., depression and aggression) 
[15]. Furthermore, parents and families of children with ADHD 
tend to struggle more because of patients’ symptoms [16]. 
Moreover, studies have shown that parent-child interactions 
may display more conflict, higher parental distress and de-
pression, and disrupted family functioning [17]. However, 
few studies have attempted to link ADHD symptoms to emo-
tional dysregulation and family functioning. It remains un-
clear how the symptoms of inattention and hyperactivity-
impulsivity coexist and interact with the emotion regulation 
domain.

Given that emotion regulation is gaining more attention 
as a potential major symptom of ADHD, it is plausible that it 
also has considerable influence on how families function. This 
study aimed to examine the association between children’s 
ADHD symptoms and emotion regulation and between these 
variables and family functioning. An improved understand-
ing of the mechanisms underlying these variables could bet-
ter explain the associated impacts and identify potential in-
tervention targets for children and families with ADHD. We 
hypothesized that there would be an association among ADHD 
symptoms, emotional regulation, and family functioning. It 
was also speculated that participants suspected of having 
ADHD would have lower emotion regulation and family 
functioning than typically developing participants. We also 
predicted that those with poor emotion regulation would 
have poor family functioning.

METHODS

This cross-sectional survey was conducted in Surabaya, 
Indonesia. This study was approved by the Health Research 
Ethics Committee of the Faculty of Medicine, Universitas 
Airlangga (ethical exemption no. 68/EC/KEPK/FKUA/2024).

Participants
Participants were recruited from three public elementary 

schools adjacent to each other, which were government-fund-
ed and served students living within the district. The recruit-
ment of participants included a population of parents/pri-
mary caregivers of children in the third to sixth grades, aged 
9–13 years, who agreed to participate and were able to com-
municate well in Indonesian. Participants were excluded if 
they had severe physical or mental illness, or if their children 
had a history of severe physical or organic mental disorders 
(including epilepsy and cerebral palsy). The required sample 
size was calculated, resulting in a minimum of 47 participants.

Measures and data collection
Participation was voluntary and informed consent was ob-

tained from each respondent before the responses were col-
lected. The respondents had been informed they were able to 
withdraw from the survey at any time, should they wish to. 
The study utilized questionnaires formed from multiple sourc-
es to record variables such as stated below.

Demographic data
The participants were first asked to provide information 

about themselves (age, status, education, and occupation) and 
their children (age, sex, and grade).

ADHD symptom screening
The Indonesian ADHD Rating Scale (IARS) was used to 

screen students for ADHD symptomatology. It was devel-
oped in 2004 by Saputro as an instrument to aid in the early 
detection of ADHD in children as reported by parents, teach-
ers, or clinicians [18,19]. IARS which is composed of 35 items, 
could be used to assess inattention (20 items), hyperactivity 
(12 items), oppositional behavior (two items), and social dif-
ficulty (one item). It has a sensitivity and specificity of 61.3% 
and 76.8%, respectively, with a Cronbach’s alpha of 0.7482 for 
parents [18]. Participants were instructed to rate their chil-
dren’s condition using a 4-point Likert scale (0=never or rare-
ly; 3=always) with total scores ranging from 0 to 105. For par-
ents, a total score above 30 may indicate a possible risk for 
ADHD (above 29 for teachers and above 22 for clinicians) [19].

Emotion regulation
Children’s emotion regulation was assessed using the Emo-

tion Regulation Checklist (ERC), an instrument constructed 
by Shields and Cicchetti [20] in 1997 that can be filled in by 
parents or teachers. The ERC comprises 24 components with 
4-point Likert scales evaluating the emotion regulation pro-
cess of children, divided into two large subscales: lability/neg-
ativity (16 items) and emotion regulation (8 items). The labili-
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ty/negativity subscale (ERLN) measured the likelihood of 
sudden mood changes, inflexibility, and negative emotions. 
The higher the score, the higher the probability of a child hav-
ing emotional lability or negativity. The emotion regulation 
subscale (EREG) assesses appropriate emotions, empathy, 
and self-awareness. Higher scores indicate a higher ability to 
regulate emotions. Most items were scored ranging from 1 
(never) to 4 (always), while other items were rated negatively. 
The scale has been translated into Indonesian, having Cron-
bach’s alpha of 0.96 for lability/negativity and 0.83 for emo-
tion regulation [21]. The cutoff value was determined from 
the median of both subscales.

Perception of family function
We used the Family APGAR Scale to assess participants’ 

satisfaction with their family functions. Designed by Smilk-
stein et al. [22], the scale consists of five items containing as-
pects such as adaptation, partnership, growth, affection, and 
resolve. Ridwan et al. [23] adapted and validated the Indone-
sian scale with a Cronbach’s alpha of 0.89. We used a 3-point 
Likert scale (0=never, 2=always). A total score of 7–10 meant 
a highly functional family, 4–6 indicated moderate dysfunc-
tion, and 0–3 indicated severe dysfunction [22,23].

Data analysis
Demographic information is presented in a table showing 

percentages, means, and standard deviations, whereas scale 
responses were divided into categories and are shown in charts 
with medians and interquartile ranges. Correlations between 
the variables were tested using Spearman’s rho (2-tailed). We 
further explored the variables that were correlated by com-
paring the medians between different groups using the Mann–
Whitney and Kruskal–Wallis tests. Significant results (p≤0.05, 
with 95% confidence interval) from the correlation and com-
parison tests are presented in the tables. Data analysis was 
conducted using the Statistical Package for the Social Sci-
ences (SPSS) version 25 (IBM Corp., Armonk, NY, USA).

RESULTS

From all three schools, a total population of 358 parents/
primary caregivers was initially screened, 239 of whom ful-
filled the inclusion criteria and were offered to complete the 
questionnaires. Of these, 120 agreed to participate and com-
pleted all the questionnaires successfully. Table 1 showed the 
demographic characteristics from the participants. Most of 
them were mothers, had female children, and were studying in 
the 5th grade with a mean age of 10.6±0.7 years. Most parents 
finished high school, but only 8.3% had continued higher edu-
cation. More than half of the participants were homemakers.

Based on the IARS responses, 16 children (13.3%) were con-
sidered to be at risk for ADHD. Of the children at risk for ADHD, 
75% were male. Half of the children scored higher than the 
median on the ERLN subscale, indicating that 50% were sus-
ceptible to labile or negative emotions. However, the results 
from the EREG subscale demonstrated that 59.2% of the 
children scored higher than the median value, possibly in-
dicating good emotion regulation ability. From their Family 
APGAR scale responses, almost a quarter (24.2%) of the par-
ents indicated that their family might show signs of moder-
ate dysfunction, whereas 10.8% of families may be severely 
dysfunctional (Fig. 1).

Table 1. Sociodemographic characteristics of participants

Variable Value (n=120)

Child’s age
9 yr 7 (5.8)

10 yr 40 (33.3)

11 yr 67 (55.8)

12 yr 5 (4.2)

13 yr 1 (0.8)

Child’s sex
Male 54 (45.0)

Female 66 (55.0)

Child’s school grade
3rd grade 4 (3.3)

4th grade 37 (30.8)

5th grade 77 (64.2)

6th grade 2 (1.7)

Relation with child
Father 36 (30.3)

Mother 82 (68.9)

Other caregiver 1 (0.8)

Parent’s age (yr) 38.7±6.5 (26-56)

Parent’s status
Married 106 (88.3)

Widow/widower 12 (10.0)

Not married 2 (1.7)

Parent’s education
Elementary school 25 (20.8)

Middle school 23 (19.2)

High school 62 (51.7)

Diploma 3 (2.5)

Bachelor 7 (5.8)

Parent’s occupation
Homemakers 63 (52.5)

Self-employed 17 (14.2)

Employee 36 (30.0)

Other 4 (3.3)

Data are presented as n (%) or mean±standard deviation (range).
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The IARS score moderately correlated with the ERLN score 
(r=0.528; p<0.001), but was not associated with the EREG 
score. In contrast, Family APGAR had a low correlation with 
both the ERLN (r=-0.269; p=0.003) and EREG subscales (r= 
0.331; p<0.001). Correlations between demographic vari-
ables and scale scores were also explored. The only other 
significant correlation was between parental education and 
EREG scores (r=0.297; p=0.001) (Table 2). Children’s ages, 
school grades, and parents’ ages did not correlate with any of 
the scales.

Furthermore, correlated variables were explored to iden-
tify differences between the categories (Table 3). It could be 
seen that there was a significant difference of EREG scores 
between categories of parent’s education. We also conducted 
a post hoc analysis using Dunn’s test to determine which cat-
egories had a significant difference. Parents with a bachelor’s 
degree scored significantly higher than those with only ele-
mentary or middle school education (median=25 vs. 19; p= 
0.026 and 0.011, respectively). This may mean that children 
of parents with higher education may have better control over 

their emotions. 
Children who may have a risk for ADHD had significantly 

higher ERLN scores than those who did not, indicating that 
those with ADHD may have more labile or negative emo-
tions (median=33.5 vs. 28; p=0.001). Families who had chil-
dren with more labile/negative emotions had lower function-
ing based on the Family APGAR scale (p=0.048), whereas 
families with children more capable of regulating emotions 
had higher functionality (p=0.003). In addition, there was no 
difference in the score distribution between different catego-
ries based on children’s sex, school grade, parents’ marital sta-
tus, and occupation.

DISCUSSION

This study investigated the relationship between ADHD 
symptoms and emotion regulation in children and their 
family functioning. Of the 120 children screened, 13.3% were 
deemed at risk for ADHD. This number was higher than the 
global prevalence of cases in children and adolescents, but was 

IARS

median score (IQR)=14 (5-20.8)

0%                    20%                   40%                  60%                   80%                  100%

At risk for ADHD

13.3

59.2 40.8 65.0 24.2 10.8

86.7 50.0 50.0

Lability/negativity≥median

Emotion regulation≥median Highly functional Moderately dysfunctional
Severely dysfunctionalEmotion regulation＜median

Lability/negativity＜medianNot at risk for ADHD

0%                    20%                   40%                  60%                   80%                  100%

0%                    20%                   40%                  60%                   80%                  100%

0%                    20%                   40%                  60%                   80%                  100%

ERC lability/negativity

median score (IQR)=28.5 (26.3-32)

ERC emotion regulation

median score (IQR)=20 (18-24)

Family APGAR

median score (IQR)=8 (5-10)

Fig. 1. Classification of participants based on scale responses. ADHD, attention deficit hyperactivity disorder; ERC, Emotion Regulation 
Checklist; IARS, Indonesian ADHD Rating Scale; IQR, interquartile range.

Table 2. Correlations between variables

Variable IARS ERC lability/negativity ERC emotion regulation Family APGAR
IARS
ERC lability/negativity 0.528 (p＜0.001)*
ERC emotion regulation -0.106 (p=0.251) -0.424 (p＜0.001)*
Family APGAR -0.168 (p=0.066) -0.269 (p=0.003)* 0.331 (p＜0.001)*
Parent’s education -0.071 (p=0.440) -0.161 (p=0.079) 0.297 (p=0.001)* 0.144 (p=0.118)

Correlations were tested using Spearman’s rho. The only demographic data shown was parent’s education which had a signifi-
cant correlation. *indicated significant correlations. ERC, Emotion Regulation Checklist; IARS, Indonesian Attention Deficit Hyper-
activity Disorder Rating Scale
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still within the range of Indonesian prevalence data [2,3]. 
This may be because our study utilized a screening instru-
ment rather than a diagnostic assessment by clinicians. Re-
search conducted by Rabitho and Setiawati [24] in elemen-
tary schools in Surabaya, using the IARS, found a similar 
percentage of suspected ADHD cases (15.1%). Another study 
in primary schools in Yogyakarta, Indonesia, utilizing the 
Indonesian version of the Conners 3 Teacher Rating Scale, 
found that a higher percentage of students screened positive 
for ADHD (45.9%) [25]. Most of the children at risk for ADHD 
were male, in line with other studies conducted in elemen-
tary schools in Surabaya using the IARS [24,26] and the Ab-
breviated Conners Rating Scale [27,28].

As predicted, ADHD symptoms based on the IARS were 
positively associated with the susceptibility to labile/negative 
emotions, as represented by the ERLN (r=0.528; p<0.001). 
When ERLN values were compared between groups based 
on ADHD symptoms, children at risk for ADHD scored sig-
nificantly higher than those who were not at risk. Similarly, 

in a study by Anastopoulos et al. [29] in the United States, 
children with ADHD were almost six times more emotion-
ally labile than those without. This was also supported by a 
meta-analytical finding that adolescents with ADHD were 
more prone to emotional reactivity in stressful situations [8].

It is suggested that ADHD is also linked to deficits in emo-
tion regulation, which differs from our findings, as indicated 
by EREG not correlating with IARS. We also did not find a 
difference in the ability to regulate emotions between those at 
risk for ADHD and those not at risk. Children with ADHD 
have difficulty with emotional response inhibition, especial-
ly when attending to emotional facial expressions [30]. Emo-
tional dysregulation in ADHD may result from problems in 
recognizing and adequately paying attention to emotional 
stimuli, which may also involve poor executive function and 
higher cognitive control [31,32]. Groves et al. [33] found that 
poor emotion regulation and ADHD symptoms were specif-
ically related to underdeveloped working memory. Future 
research should explore and consider executive functions in 
addition to ADHD symptoms in a larger sample of children 
to be able to provide clearer results.

Another finding that supported our hypothesis was the 
link between the Family APGAR and both ERLN and EREG. 
Evidence from our study suggests higher family functioning 
among children with higher emotion regulation and lower 
emotional lability/negativity. Children with ADHD are more 
susceptible to emotional dysregulation, which impairs their 
social lives, including those of their families [34]. A study on 
American children with an age range similar to ours found 
that supportive practice of emotion socialization by parents 
was linked to better emotion regulation ability in children, 
while non-supportive practice was related to more labile 
emotions [35].

Interestingly, in our study, family functioning was not as-
sociated with ADHD symptoms. There was no significant 
difference in family functioning between the suspected and 
non-ADHD groups. A similar result was found by Schmen-
gler et al. [36], who reported no interaction between ADHD 
symptoms and family functioning in Dutch children aged 
11–16 years old. This was different from a Norwegian study 
that found that parents of children with ADHD had poorer 
family functioning than those of typically developing chil-
dren [37]. Families of children with ADHD are at risk of be-
ing dysfunctional, experiencing increased stress, and having 
difficulty with family cohesiveness [38]. In their study, Cus-
sen et al. [39] reported poorer family functioning, character-
ized by lower parental quality of life, less warmth, and more 
hostile parenting styles in children positively screened for 
ADHD. Furthermore, parents of children with ADHD often 
have fewer positive interactions and a lower capacity to re-

Table 3. Comparison of medians and interquartile range of sig-
nificant variables between groups

Variable Value p
EREG 0.001*

Elementary school 19 (17-22.5)

Middle school 19 (17-22)

High school 22 (19-25)

Diploma 17 (16-17)

Bachelor 25 (21-29)

ERLN 0.001
At risk for ADHD 33.5 (28.8-39.8)

Not at risk for ADHD 28 (26-30.8)

Family APGAR
ERLN 0.048

ERLN＜median 
  (lower lability/negativity)

9 (6.3-10)

ERLN≥median 
  (higher lability/negativity)

8 (5-10)

EREG 0.003
EREG≥median 
  (higher regulation)

9 (6-10)

EREG＜median 
  (lower regulation)

7 (5-9)

Data are presented as median (interquartile range). Compari-
son of EREG between groups used Kruskal–Wallis test. Compari-
son of ERLN and Family APGAR between groups used Mann–
Whitney test. *Dunn’s test revealed significant differences in EREG 
median scores between groups of different parents’ education 
level: 1) elementary school vs. bachelor (p=0.026) and 2) mid-
dle school vs. bachelor (p=0.011). ADHD, attention deficit hyper-
activity disorder; ERC, Emotion Regulation Checklist; EREG, ERC 
emotion regulation subscale; ERLN, ERC emotional lability/neg-
ativity subscale
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flect on and understand their children’s expressed emotions 
and behaviors [40,41].

In addition, we did not find any influence of most sociode-
mographic profiles on the variables investigated. The only 
correlated variables were EREG and parental educational lev-
el (r=0.297; p=0.001). Sex, age of the children and parents, par-
ents’ marital status, and occupation had no influence on the 
variables. Graziano and Garcia [8] noted in their analysis of 77 
studies, an association between emotion lability/negativity 
and youth age, in which the former should be higher in older 
children. It would make sense that our study differed due to 
the age range in our inclusion criteria.

Our study participants were between the age of 9–13 years 
old, with most being 11 years old. During this stage, children 
develop more complex emotional skills, such as coping strat-
egies for negative emotions (e.g., positive refocusing and be-
havior diversion) [42,43]. Children start to consider how their 
emotions interact with others’ perspectives, which might in-
fluence family functioning and the parent-child relationship. 
Parents’ support and validation of children’s emotional dis-
play play a major role in developing emotion regulation abil-
ity and social competence during this age period [44]. This 
is particularly important in children with ADHD because 
they are more vulnerable to negative affect and have lower 
inhibitory control, therefore requiring more guidance from 
their parents [45].

Parents with higher educational levels were found to have 
children with better emotional regulation, with the highest 
being those with parents with bachelor’s degrees. This could 
be explained by the fact that parents with higher education 
have more knowledge of positive parenting, better access to 
resources, and a higher socioeconomic status. They may pos-
sess a better ability to learn and practice more effective com-
munication and positive parenting techniques, especially 
when dealing with their children’s emotional and behavioral 
difficulties. Several studies have shown that increased ADHD 
severity, parental depression, and anxiety may be associated 
with low parental education [46-48]. Hjern et al. [48] pro-
posed that lower educational levels may be related to social 
disadvantages and increased childhood adversity. 

Strengths and limitations
To the best of our knowledge, this is the first study to inves-

tigate the relationships among ADHD symptoms, emotion 
regulation, and family functioning in Indonesia. We also used 
samples from the community rather than solely clinical sam-
ples, which could better represent actual sociodemographic 
conditions [39]. The use of the IARS combined with various 
validated instruments helped implement the study’s find-
ings in the Indonesian context.

Some limitations include the reliance on self-report mea-
sures, which may introduce a response bias. The use of a 
screening instrument instead of a diagnosis by clinicians could 
result in the overestimation or underestimation of ADHD 
prevalence. The restriction of the participants’ age range in 
this study may limit the generalizability of the interpretation 
of the results to younger children or adolescents.

Additionally, only one parent or caregiver, usually the moth-
er, was interviewed. The participation of both parents and 
other groups, such as teachers, in future research may pro-
vide a more comprehensive understanding of these constructs. 
Furthermore, the parents were not examined for ADHD symp-
toms; therefore, it is unclear whether they also had ADHD. 
Undiagnosed ADHD in parents may contribute to disrup-
tive behaviors in children and impair family functioning [39].

Possible confounding factors in children, such as conduct 
problems and cognitive function, were not explored or ad-
justed. We also did not investigate other variables, such as 
emotional/facial recognition or callous traits that could pos-
sibly be used to provide a more complete picture of emotion-
al regulation in children [8]. Incorporating cognitive exami-
nations and executive function assessments in children might 
also lead to a better understanding of the relationship between 
these aspects, ADHD symptoms, and emotion regulation 
skills. The criteria used in our study may differ from those 
used in other studies; therefore, it is relatively difficult to com-
pare the findings. The cross-sectional nature of the study may 
limit its ability to determine the causality between variables. 
Whether impairments in how families operate influence chil-
dren’s ability to regulate emotions or vice versa remains un-
certain [34]. Further longitudinal studies are needed to de-
termine the causality.

CONCLUSION

This research investigated the association between ADHD 
symptoms and emotional regulation in children and their 
family functioning. In our study, there was a positive corre-
lation between ADHD symptoms and emotional lability/neg-
ativity but not with emotional regulation. Family functioning 
was linked with emotional lability/negativity and regulation, 
but not with ADHD symptoms. Clinicians should pay more 
attention to impairments in ADHD children’s ability to mod-
ulate their emotions to lessen their family’s burden and im-
prove their psychological well-being. This study could be 
used as a reference for future studies exploring aspects of 
emotion regulation in ADHD and for developing effective 
treatment modalities. The importance of involving parents 
in the psychosocial treatment of children with ADHD symp-
toms cannot be overstated, especially for developing positive 
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parenting and emotion regulation skills that can be trans-
ferred to and practiced by their children. Based on our find-
ings, interventions targeting the management of emotions, 
involving caregivers, and supporting them could be benefi-
cial for reducing symptoms and increasing functioning. 
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