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Abstract
Background The diagnosis and treatment of attention deficit hyperactivity disorder (ADHD) comorbid with epilepsy have 
been insufficiently addressed in China. We conducted a study in China to investigate the current status, diagnosis, and treat-
ment of ADHD in children to further our understanding of ADHD comorbid with epilepsy, strengthen its management, and 
improve patients’ quality of life.
Methods We carried out a multicenter cross-sectional survey of children with epilepsy across China between March 2022 
and August 2022. We screened all patients for ADHD and compared various demographic and clinical factors between 
children with and without ADHD, including gender, age, age at epilepsy onset, duration of epilepsy, seizure types, seizure 
frequency, presence of epileptiform discharges, and treatment status. Our objective was to explore any possible associations 
between these characteristics and the prevalence of ADHD.
Results Overall, 395 epilepsy patients aged 6–18 years were enrolled. The age at seizure onset and duration of epilepsy 
ranged from 0.1–18 to 0.5–15 years, respectively. Focal onset seizures were observed in 212 (53.6%) patients, while 293 
(76.3%) patients had epileptiform interictal electroencephalogram (EEG) abnormalities. Among the 370 patients treated 
with anti-seizure medications, 200 (54.1%) had monotherapy. Although 189 (47.8%) patients had ADHD, only 31 received 
treatment for it, with the inattentive subtype being the most common. ADHD was more common in children undergoing 
polytherapy compared to those on monotherapy. Additionally, poor seizure control and the presence of epileptiform interictal 
EEG abnormalities may be associated with a higher prevalence of ADHD.
Conclusions While the prevalence of ADHD was higher in children with epilepsy than in normal children, the treatment 
rate was notably low. This highlights the need to give more importance to the diagnosis and treatment of ADHD in children 
with epilepsy.
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Introduction

Epilepsy is one of the most common brain disorders charac-
terized by recurrent seizures [1]. The overall prevalence of 
epilepsy is higher in developing countries than in developed 
ones [2–4], and approximately 70 million people are affected 
by epilepsy worldwide [5]. Over the years, the knowledge 
about the diagnosis, etiology, and treatment of epilepsy is con-
stantly evolving. However, the comorbidities associated with 
epilepsy have not received enough attention during routine 
diagnosis and treatment, particularly in developing countries, 
as neurologists tend to prioritize the treatment of seizures. The 
comorbidities of epilepsy, defined as disorders coexisting with 
or preceding epilepsy or else compounded or directly attrib-
uted to epilepsy or its treatment [6, 7], are broadly divided 
into physical, neurological, and psychological comorbidities 
[8]. These comorbidities are often associated with significant 
social stigma [9], which not only affects the daily lives and 
overall quality of life of affected individuals but also restricts 
their opportunities for professional growth [10, 11].

Attention deficit hyperactivity disorder (ADHD) is a com-
mon psychological comorbidity for children with epilepsy, 
often associated with academic and vocational underachieve-
ment, depression, and anxiety, which may have a significant 
impact on people with epilepsy [12, 13]. However, the diagno-
sis of ADHD has often been overlooked, as clinicians prioritize 

the diagnosis and treatment of epilepsy. Moreover, attention 
and behavioral problems may mistakenly be attributed to sei-
zures or the side effects of anti-seizure medication (ASM), 
contributing to the underdiagnosis of ADHD in children with 
epilepsy [14]. In addition, most of the children with epilepsy 
who are diagnosed with ADHD do not receive treatment for it, 
especially in low and middle-income countries [15].

To strengthen the diagnosis and treatment of ADHD 
comorbid with epilepsy, the Comorbidity Committee of 
China Association Against Epilepsy (CC-CAAE) published 
the “Chinese expert consensus on the diagnosis and treatment 
of ADHD in children with epilepsy”. Despite this initiative, 
there are very few reports on ADHD in children with epilepsy 
in China, with most being single-center studies. Currently, 
there is a notable absence of large-scale, multi-center studies 
focusing on ADHD in children with epilepsy in China.

The objective of this study is to assess the prevalence of 
ADHD among children with epilepsy in China and to inves-
tigate potential differences in ADHD prevalence compared 
to children without epilepsy. We seek to explore the effect 
of various factors on the prevalence of ADHD, including 
gender, age of seizure onset, seizure type, frequency of sei-
zures, electroencephalogram (EEG) abnormalities, course of 
epilepsy, and the efficacy of antiepileptic drugs. In addition, 
this study will also provide a scientific basis for improving 
the prognosis of ADHD in children with epilepsy.
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Methods

Study design and participants

This study was a cross-sectional study conducted by CC-
CAAE across 10 tertiary general or children’s specialized 
hospitals. Given that children with epilepsy are typically 
treated in specialized or tertiary hospitals in China, while 
community hospitals and secondary hospitals are rarely 
involved in their diagnosis and treatment, only tertiary 
hospitals were included in this study. These participating 
hospitals were located across different regions of China, 
including ethnic minority areas with different levels of eco-
nomic development and medical care. Therefore, the study 
provides a more comprehensive and accurate depiction of 
the diagnosis and treatment status of children with epilepsy 
and ADHD in China.

Children with an initial diagnosis of epilepsy and those 
with regular follow-up visits were recruited from the outpa-
tient clinics and wards of the participating hospitals between 
March 2022 and August 2022. Inclusion criteria comprised 
age ranging from 6 to 18 years, epilepsy duration of at least 
6 months, and parents/legal caregivers capable of answering 
questionnaire questions independently and clearly. Addition-
ally, patients and their parents/legal caregivers were duly 
informed about the retrospective analysis of medical records 
and the assessment of the ADHD scale conducted in this 
study. Signed informed consent was obtained from those 
patients and their parents/legal caregivers who agreed to par-
ticipate. Patients with non-epileptic seizures or any other 
concomitant mental disorders were excluded.

The study was approved by the ethics committee of West 
China Hospital, Sichuan University (the leader unit) under 
protocol number 2021(327), and collaborating research insti-
tutes. The research was performed in accordance with the 
Declaration of Helsinki.

Assessment and data collection

The parents/caregivers of all enrolled patients completed the 
ADHD Rating Scale V and Conners Parent Rating Scale. 
These rating scales were used to assess inattention, hyper-
activity and impulsivity symptoms, and behavior problems. 
The results were then utilized by clinicians to make diagno-
ses related to ADHD and subtypes, in accordance with the 
Diagnostic and Statistical Manual of Mental Disorders, Fifth 
Edition, Text Revision (DSM-V-TR) [16].

Demographic and clinical characteristics were collected 
through a clinical retrospective review, focusing on details 
such as gender, age of epilepsy onset, duration of epilepsy, 
seizure types, epilepsy syndromes, seizure frequency, 
presence of epileptiform discharges, types of ASM, and 

duration of treatment. The clinical features of all patients 
were reviewed and confirmed by a child neurologist at the 
respective hospital. Epileptic seizure types and syndromes 
were identified by a clinical review of medical records, 
including demographic data, previous clinical descriptions 
of epileptic seizures, and EEG features. These data were 
then classified according to clinical manifestations and 
the international classification system of the International 
League Against Epilepsy. The frequency of seizure attacks 
was categorized into three groups: control (seizure-free for 
at least 1 year), less than one seizure per 3 months, and more 
than one seizure per 3 months. Epileptiform abnormalities 
were defined as the presence of generalized interictal epilep-
tiform discharges, focal epileptiform discharges, and multi-
focal interictal epileptiform discharges. Types of ASM were 
categorized as monotherapy, polytherapy, drug withdrawal 
(defined as prior treatment with ASM that was completely 
discontinued), or never used ASM.

Statistical methods

As the prevalence of ADHD in children with epilepsy is esti-
mated to be between 30% and 40% [17], the required sample 
size for this study was at least 369 patients. Continuous and 
categorical variables were summarized as medians and fre-
quencies, respectively. The demographic and clinical charac-
teristics in children with or without ADHD were compared 
using Pearson’s Chi-squared test, and a P value of < 0.05 
was considered statistically significant. If a group of com-
parisons was statistically significant, further logistic regres-
sion analysis was used to examine the association between 
demographic and clinical characteristics and ADHD. Odds 
ratios (OR) and 95% confidence intervals (CI) were reported.

Results

Overall, 395 patients aged 6–18  years with epilepsy 
were enrolled in our study (Fig. 1), with over half being 
male (n = 231, 58.5%). The median age of the cohort was 
10.75 years. The median age of seizure onset and median 
duration of epilepsy was 6 years (range: 1 month–18 years) 
and 4 years (range: 6 months–15 years), respectively. Out 
of the 395 patients, 48 (12.1%) were diagnosed with epi-
lepsy syndrome, while the rest were classified according to 
seizure type, including 75 (18.9%) with generalized onset 
seizures, 212 (53.6%) with focal onset seizures, 41 (10.3%) 
with generalized and focal onset seizures, and 19 (4.8%) 
with unclassified seizures. Video-EEG lasting more than 
3 hours was performed in 384 (97.2%) patients, includ-
ing both waking and sleeping periods. Among them, 293 
(76.3%) patients had epileptiform interictal EEG and the 
rest had normal EEG results. Seizure attack was classified 
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as controlled in 154 (38.9%) patients, while 146 (36.9%) 
patients had a seizure less than once per 3 months, and 36 
(9.1%) patients had more than one seizure per 3 months. 
The seizure frequency could not be determined in 59 

(14.9%) patients because of a short duration of epilepsy, 
incomplete medical history, or poor recall by family 
members. Overall, 370 (93.6%) patients were treated with 
ASM, with 200 (54.1%) undergoing monotherapy and 170 
(45.9%) receiving polytherapy. Additionally, 18 (4.5%) 
patients had ASM withdrawal, while 7 (1.8%) had never 
used ASM.

Of the 395 enrolled patients with epilepsy, almost half 
of them (n = 189, 47.8%) were diagnosed with ADHD 
based on the DSM-V-TR scale. Among these 189 chil-
dren with ADHD and epilepsy, the inattentive subtype 
(ADHD-I) was the most common subtype diagnosed in 
95 (50.3%) children, followed by ADHD combined inat-
tentive/hyperactive-impulsive subtype (ADHD-C) in 80 
(42.3%) children and hyperactive-impulsive subtype of 
ADHD (ADHD-H) in 14 (7.4%) children. Notably, only 6 
(3.1%) children were receiving or had previously received 
treatment with methylphenidate, while an additional 25 
(13.2%) children had received behavioral therapy for 
ADHD.

Table 1 presents the prevalence of ADHD in children 
with epilepsy by various demographic and clinical char-
acteristics. A higher proportion of male children with 
epilepsy presented with ADHD compared with female 
children (48.4% vs. 46.9%), but the difference was not 
statistically significant (P = 0.764). Children aged 6 to 
8 years (n = 66, 54.1%) and 9 to 11 years (n = 56, 53.8%) 
exhibited a significantly higher prevalence (P = 0.019) of 
ADHD than children aged over 12 years (n = 67, 39.6%). 
By further logistic regression analysis, children aged over 
12 years (OR = 0.557, 95% CI = 0.348–0.893) exhibited 
decreased odds of developing ADHD compared to those 
in the younger age groups.

The children were subdivided into four groups based 
on the age of seizure onset, with the highest prevalence of 
ADHD observed in those with the first onset age between 

Fig. 1  Flow chart of patient recruitment. “East” included the follow-
ing one hospital: Children’s Hospital of Fudan University. “West” 
included the following four hospitals: Lanzhou University Second 
Hospital; Sichuan Provincial People Hospital; Xijing Hospital, Fourth 
Military Medical University; Sichuan University West China Hospi-
tal. “South” included the following one hospital: The First Affiliated 
Hospital, Sun Yat-sen University. “North” included the following four 
hospitals: Peking University First Hospital; The First Medical Center 
of Chinese PLA General Hospital; Beijing Tiantan Hospital, Cap-
tial Medical University; The first hospital of Jilin University. ADHD 
attention deficit hyperactivity disorder

Table 1  Demographic characteristics of children with or without ADHD

ADHD attention deficit hyperactivity disorder, ADHD-C ADHD inattentive/hyperactive-impulsive subtype, ADHD-I ADHD inattentive subtype, 
ADHD-H ADHD hyperactive-impulsive subtype, CI confidence interval, OR odds ratio. *Statistically significant P value (< 0.05)

Characteristics ADHD subtypes With ADHD Without ADHD P OR (95% CI)

ADHD-I ADHD-H ADHD-C

Sample size and 
percent, n (%)

95 (50.3) 14 (7.4) 80 (42.3) 189 (47.8) 206 (52.2)

Gender, n (%) 0.764
 Male 50 (44.7) 10 (8.9) 52 (46.4) 112 (48.5) 119 (51.5) Reference
 Female 45 (58.4) 4 (5.2) 28 (36.4) 77 (47.0) 87 (53.0) 0.940 (0.630–1.404)

Age (y), n (%) 0.019*

 6–8 25 (37.9) 7 (10.6) 34 (51.5) 66 (54.1) 56 (45.9) Reference
 9–11 26 (46.4) 3 (5.4) 27 (48.2) 56 (53.8) 48 (46.2) 0.990 (0.586–1.673)
 Over 12 44 (65.7) 4 (6.0) 19 (28.3) 67 (39.6) 102 (60.4) 0.557 (0.348–0.893)
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3 and 5 years (n = 59, 55.7%), followed by 6 to 8 years 
(n = 58, 48.3%) (Table 2). The prevalence of ADHD in 
children with seizure onset aged above 12 years (29.5%) 
was significantly lower than that in children with seizure 
onset under 12 years of age (50.1%) (P = 0.033). In gen-
eral, the prevalence of ADHD gradually decreased with 
increasing first seizure onset age from 3 to 5 years and 
beyond. However, no significant difference (P = 0.924) 
in the prevalence of ADHD was observed when children 
were grouped according to the duration of epilepsy: under 
1 year (n = 12, 44.4%), 1 to 3 years (n = 46, 47.4%), and 
over 3  years (n = 131, 48.3%). The patients were also 
grouped according to seizure type and diagnosis of epi-
lepsy syndrome. We found that the prevalence of comor-
bid ADHD was significantly higher (P = 0.018) in children 
with generalized onset seizures combined with focal onset 
seizures (n = 29, 70.7%). All except 11 children had ever 
undergone EEG testing. Among the children, those with 
epileptiform interictal EEG abnormalities had a signifi-
cantly higher prevalence (P = 0.002) of ADHD than those 
with normal interictal EEG results (52.9% vs. 34.0%). 

Grouping the patients according to the frequency of seizure 
attacks showed that the prevalence of ADHD was signifi-
cantly lower (P < 0.001) in children with seizure control 
compared to those experiencing seizures less than once 
per 3 months or more than once per 3 months. Further 
logistic analysis revealed that seizure onset aged above 
12 years (OR = 0.373, 95% CI = 0.167–0.833) decreased 
the odds of developing ADHD compared with the other 
three groups. Generalized onset seizures combined with 
focal onset seizures (OR = 2.914, 95% CI = 1.294–6.564) 
increased the odds of developing ADHD compared 
with their counterparts. The odds of developing ADHD 
among children with normal interictal EEG were found 
to decrease by 0.460 when compared with children with 
epileptiform interictal EEG abnormalities (OR = 0.460, 
95% CI = 0.282–0.751). Children with a seizure fre-
quency of less than once per 3 months (OR = 1.657, 95% 
CI = 1.044–2.629) and more than once per 3  months 
(OR = 5.250, 95% CI = 2.306–11.953) increased the odds 
of developing ADHD by 1.657 and 5.250, respectively, 
when compared to children with seizure control (Table 2).

Table 2  Clinical characteristics of children with or without ADHD

Data are presented as n (%). ADHD attention deficit hyperactivity disorder, ADHD-C ADHD inattentive/hyperactive-impulsive subtype, ADHD-
I ADHD inattentive subtype, ADHD-H ADHD hyperactive-impulsive subtype, OR odds ratio, CI confidence interval, F focal onset seizure, G 
generalized onset seizure, G + F generalized and focal onset seizure, S epilepsy syndrome, U unclassified seizure.  *Statistically significant P 
values (< 0.05)

Characteristics ADHD subtypes With ADHD Without ADHD P OR (95% CI)
ADHD-I ADHD-H ADHD-C

Age of seizure onset (y) 0.033*

 Under 3 18 (50.0) 1 (2.8) 17 (47.2) 36 (52.9) 32 (47.1) Reference
 3–5 29 (49.1) 5 (8.5) 25 (42.4) 59 (55.7) 47 (44.3) 1.116 (0.606–2.056)
 6–8 25 (43.1) 5 (8.6) 28 (48.3) 58 (48.3) 62 (51.7) 0.832 (0.458–1.509)
 9–11 16 (69.6) 2 (8.7) 5 (21.7) 23 (40.4) 34 (59.6) 0.601 (0.295–1.225)
 Over 12 7 (53.8) 1 (7.7) 5 (38.5) 13 (29.5) 31 (70.5) 0.373 (0.167–0.833)

Duration of epilepsy (y) 0.924
 Under 1 2 (16.7) 1 (8.3) 9 (75.0) 12 (44.4) 15 (55.6) Reference
 1–3 22 (47.8) 4 (8.7) 20 (43.5) 46 (47.4) 51 (52.6) 1.127 (0.478–2.657)
 Over 3 71 (54.2) 9 (6.9) 51 (38.9) 131 (48.3) 140 (51.7) 1.170 (0.528–2.592)

Seizure 0.018*

 G 14 (41.2) 1 (2.9) 19 (55.9) 34 (45.3) 41 (54.7) Reference
 F 48 (50.5) 8 (8.4) 39 (41.1) 95 (44.8) 117 (55.2) 0.979 (0.577–1.622)
 G + F 17 (58.6) 2 (6.9) 10 (34.5) 29 (70.7) 12 (29.3) 2.914 (1.294–6.564)
 U 4 (66.7) 0 (0.0) 2 (33.3) 6 (31.6) 13 (68.4) 0.557 (0.191–1.621)
 S 12 (48.0) 3 (12.0) 10 (40.0) 25 (52.1) 23 (47.9) 1.311 (0.634–2.710)

Epileptiform interictal EEG 0.002*

 Yes 74 (47.7) 13 (8.4) 68 (43.9) 155 (52.9) 138 (47.1) Reference
 No 19 (61.3) 1 (3.2) 11 (35.5) 31 (34.1) 60 (65.9) 0.460 (0.282–0.751)

Frequency of seizure attack  < 0.001*

 Control 32 (57.2) 6 (10.7) 18 (32.1) 56 (36.4) 98 (63.6) Reference
 < 1 time/3 mon 33 (46.5) 5 (7.0) 33 (46.5) 71 (48.6) 75 (51.4) 1.657 (1.044–2.629)
 > 1 time/3 mon 16 (59.3) 1 (3.7) 10 (37.0) 27 (75.0) 9 (25.0) 5.250 (2.306–11.953)



 World Journal of Pediatrics

The use of ASM is listed in Table 3. No statistically sig-
nificant difference (P = 0.660) in the prevalence of ADHD 
was observed between the children who were treated with 
ASM and those who were either undergoing withdrawal or 
never used ASM. However, a significantly higher (P < 0.001) 
prevalence of comorbid ADHD was observed in children 
taking polytherapy ASMs (n = 104, 61.1%) compared with 
those taking monotherapy ASMs (n = 74, 37.0%). Further 
logistic analysis showed that children taking polytherapy 
ASMs (OR = 2.683, 95% CI = 1.760–4.089) increased the 
odds of developing ADHD compared with children taking 
monotherapy ASMs.

Discussion

Epilepsy is the most common neurological disorder in chil-
dren. As the most common comorbidity of epilepsy, ADHD 
may have further negative impacts on children with epilepsy, 
such as academic and vocational underachievement, depres-
sion, and anxiety [12, 13]. To reduce the impact of ADHD 
on children with epilepsy, an effective and timely diagnosis 
and treatment of ADHD are needed. Experts recommend 
that ADHD screening should be performed in patients with 
epilepsy starting at the age of 6 years or at the time of diag-
nosis if older than 6 years, with annual reevaluation. Screen-
ing for ADHD should also be reassessed after changes in 
ASM [18]. However, ADHD in children with epilepsy is 
often underdiagnosed, as clinicians may misinterpret the 
symptoms of ADHD as epilepsy itself, or may prioritize 
concerns about the medications for ADHD lowering the sei-
zure threshold [18].

The prevalence of ADHD in children with epilepsy is 
reported to be between 30% and 40%. In children with 
refractory epilepsy, the prevalence of ADHD can be as high 
as 70%, significantly higher than the reported rates of 12.5% 
to 15% in healthy children without seizures [16, 19–21]. In 
our study, the prevalence of ADHD was found to be 47.8%, 

slightly higher than that reported in previous studies. This 
might be because of the inclusion of both non-refractory 
and refractory cases in our study, with the prevalence rate 
representing the overall cohort. Furthermore, the hospitals 
involved in our study were mainly tertiary hospitals in large 
cities. In China, patients with unsatisfactory epilepsy treat-
ment are more inclined to choose tertiary hospitals for treat-
ment, resulting in a higher proportion of refractory epilepsy 
cases being managed in these hospitals; this could also be 
one of the reasons for the slightly higher prevalence rate seen 
in our study. However, the exact pathogenesis of comorbid 
ADHD in children with epilepsy was unclear.

According to published literature, male children typically 
account for the majority of ADHD cases [22]. In our study, 
however, male children exhibited an equal rate of ADHD 
(48.4%) compared to female children (47%). No statistically 
significant difference (P = 0.764) in gender composition was 
observed between the two groups of children, one with and 
one without ADHD. This suggests that gender is not associ-
ated with the prevalence of ADHD in children with epilepsy. 
Similarly, most studies revealed no difference between the 
number of male children with epilepsy and female children 
with epilepsy [20, 23, 24]. Therefore, it is crucial that chil-
dren with epilepsy, regardless of gender, receive adequate 
attention for the diagnosis of ADHD. Screening patients 
for ADHD should not be overlooked based on the female 
gender.

The relationship between the prevalence of ADHD and 
the age of epilepsy onset has presented conflicting views in 
previous literature [18]. Alfstad et al. showed that early onset 
of epilepsy increased the risk of psychiatric disorder [25]; 
however, the risk of ADHD was not specifically mentioned. 
Kwong et al. also supported this finding and demonstrated 
that seizure onset at an early age in adolescents with epilepsy 
was associated with higher rates of ADHD [26]. In contrast, 
studies by Hermann et al. and Kral et al. observed no signifi-
cant correlation between the early onset of epilepsy and a 
higher rate of ADHD [23, 27]. In our study, we grouped the 

Table 3  Treatment in children with or without ADHD

Data are presented as n (%), ADHD attention deficit hyperactivity disorder, ADHD-C ADHD inattentive/hyperactive-impulsive subtype, ADHD-
I ADHD inattentive subtype, ADHD-H ADHD hyperactive-impulsive subtype, ASM antiseizure medication, OR odds ratio, CI confidence inter-
val. *Statistically significant P values (< 0.05)

Characteristics ADHD subtypes With ADHD Without ADHD P OR (95% CI)

ADHD-I ADHD-H ADHD-C

ASM 0.660
 Yes 85 (47.7) 14 (7.9) 79 (44.4) 178 (48.1) 192 (51.9)  < 0.010*

  Monotherapy 36 (48.6) 7 (9.5) 31 (41.9) 74 (37.0) 126 (63.0) Reference
  Polytherapy 49 (47.1) 7 (6.7) 48 (46.2) 104 (61.2) 66 (38.8) 2.683 (1.760–4.089)

 Withdrawal 6 (85.7) 0 (0.0) 1 (14.3) 7 (38.9) 11 (61.1)
 Never used 4 (100.0) 0 (0.0) 0 (0.0) 4 (57.1) 3 (42.9)
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patients according to the age of epilepsy onset and observed 
that the prevalence of ADHD was statistically significant 
between different groups using Pearson’s Chi-square test. 
Furthermore, using logistic regression analysis, we found 
that those aged ≥ 12 years had a lower prevalence of ADHD 
than those with an epilepsy onset age < 3 years. The other 
groups did not show a higher prevalence than the group 
aged < 3 years. Overall, our study suggested that the onset 
of epilepsy in adolescence might be associated with a lower 
prevalence of ADHD. This might be because the neuropsy-
chological development of young children is still maturing, 
hence seizures are more likely to cause neuropsychological 
diseases. Therefore, it is important to prioritize the screening 
of ADHD in young children with epilepsy.

According to the previous studies, there was a negative 
relationship between the age and the prevalence of ADHD 
[28]. In our study, we observed a lower prevalence of ADHD 
in the group of children aged 12 years compared with those 
aged 6 to 9 years. In addition, the prevalence was compa-
rable between the groups of children aged 6 to 9 years and 
those aged 9–12 years. This suggests that the prevalence of 
ADHD decreases during adolescence.

There were few conclusions regarding the association 
between the duration of epilepsy and the prevalence of 
ADHD. While we observed that a longer duration of epi-
lepsy was associated with a higher likelihood of comorbid 
ADHD, the prevalence of ADHD did not increase across 
the groups with the duration of epilepsy. Many previous 
studies did not find a correlation between specific epi-
lepsy types and a greater risk of ADHD [20, 23, 24, 27]. 
Other researchers, however, provided evidence that some 
epilepsy syndromes or specific types of epilepsy might be 
associated with increased rates of ADHD or poorer perfor-
mance on attentional control tests [29, 30]. In the present 
study, logistic regression analysis suggested that combined 
generalized and focal epilepsy may have a higher preva-
lence of ADHD than other types of epilepsy or epilepsy 
syndrome. While some earlier studies found no significant 
correlation between the seizure frequency at initial diag-
nosis in children with newly diagnosed epilepsy [24], the 
majority of the studies supported an association between 
higher seizure frequency and a greater risk of ADHD [31, 
32]. Our study also supported the association between poor 
seizure control and a higher prevalence of ADHD. Patients 
who had seizure attacks more than once per 3 months had a 
significantly higher risk for ADHD than those with seizure 
control (OR = 5.250).

Until now, several studies have been conducted to inves-
tigate the correlation between epileptiform interictal EEG 
abnormalities and the risk of ADHD [33–35]. However, 
there is still a lack of convincing evidence for any rela-
tionship between interictal EEG abnormalities and ADHD. 
Our study revealed a higher prevalence of ADHD among 

individuals with epileptiform interictal EEG compared to 
those with a normal EEG. This suggests that there may be 
an association between interictal EEG changes and ADHD 
in children with epilepsy. This may be because epileptiform 
interictal EEG abnormalities lead to impaired attention and 
cognition, thereby increasing the likelihood of comorbidi-
ties of ADHD.

To date, only a few studies have focused on the effect of 
ASMs on the development of ADHD [18]. It had already 
been reported that benzodiazepines and phenobarbital might 
lead to attentional deficit [36, 37]. Compared with mono-
therapy, polytherapy is more likely to be associated with 
behavioral problems [18]. In our study, none of the patients 
had ever taken benzodiazepines or phenobarbital as a treat-
ment for epilepsy. No statistically significant difference in 
the prevalence of ADHD was reported between the treated 
and untreated groups, whereas the prevalence of ADHD was 
significantly higher (P < 0.001) in the polytherapy group 
than in the monotherapy group. More studies are needed 
to confirm whether polytherapy itself or the underlying 
refractory epilepsy resulting in polytherapy prescription is 
associated with ADHD. Previous research claimed that the 
inattentive subtype was the predominant ADHD type in chil-
dren with epilepsy [13, 14, 21]. Our findings were consistent 
with these studies, but there was no significant correlation 
between the subtype of ADHD and the demographic and 
clinical characteristics.

Limited data are available on the treatment of ADHD in 
children with epilepsy, especially the class I study on effi-
cacy and tolerability [18, 38, 39]. The current treatment of 
ADHD with epilepsy is based on the conventional treatment 
of ADHD in children, and no specific treatment is recom-
mended [38]. Methylphenidate, a commonly used medica-
tion for ADHD, has not been widely used in children with 
epilepsy and ADHD, due to concerns among clinicians that 
it may increase seizure frequency, especially in patients who 
demonstrate epileptiform abnormalities on EEG [18, 38]. 
Nevertheless, several studies have confirmed the efficacy 
and tolerability of methylphenidate in children diagnosed 
with both ADHD and epilepsy. These findings reinforce 
the hypothesis that ADHD medications do not increase the 
risk of seizures, even in patients with epilepsy [18, 38]. In 
China, with the increasing awareness of parents and teachers 
towards ADHD, the consultation rate of ADHD has gradu-
ally increased in recent years. Despite this, the consultation 
rate for ADHD remains relatively low in China compared 
to its prevalence. Many parents still assume that ADHD 
is the sole reason for poor learning and behavioral perfor-
mance, adopting management methods such as criticism and 
restraint without recognizing ADHD as a medical condition 
that requires standardized diagnosis and treatment. Com-
pared with the general population, children with epilepsy 
have lower consultation and treatment rates for ADHD. 
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Apart from parental factors, clinicians’ insufficient under-
standing, diagnosis, and treatment of epilepsy with ADHD, 
along with concerns that the drugs for ADHD may aggravate 
seizures, are the main reasons for this situation. The results 
of our study are consistent with the current diagnosis and 
treatment situation of ADHD in children with epilepsy in 
China. Only a few patients received attention from clini-
cians for their ADHD symptoms during routine diagnosis 
and treatment, and even the children diagnosed with both 
ADHD and epilepsy were often not recommended for drug 
treatment or behavioral therapy. There are many factors con-
tributing to the current situation in China. Clinicians tend 
to focus more on the treatment of epilepsy, often lacking 
sufficient experience with therapeutic drugs for ADHD in 
children with epilepsy and harboring concerns that these 
drugs may lower the seizure threshold. In addition, parents 
also had limited awareness of ADHD symptoms and did 
not provide a complete medical history to clinicians thus 
delaying the diagnosis of ADHD. Furthermore, drugs for 
ADHD are managed as special drugs, and many hospitals 
do not stock them, leading to insufficient ADHD treatment 
rates. Another important reason is that China has a large 
population and most cases are concentrated in tertiary hos-
pitals. The excessive number of patients results in limited 
consultation time per capita, making it challenging for clini-
cians to thoroughly diagnose and treat ADHD. In order to 
increase clinicians’ awareness of ADHD in children with 
epilepsy, the “Chinese expert consensus on the diagnosis and 
treatment of ADHD in children with epilepsy” was revised 
and published by the CC-CAAE to improve diagnosis and 
treatment rates of ADHD in children with epilepsy and ulti-
mately improve prognosis.

In conclusion, our study reflects the current situation of 
ADHD in children with epilepsy across China. We found that 
children with epilepsy had a higher prevalence of ADHD than 
healthy children without seizures, with poor seizure control and 
epileptiform interictal EEG identified as potential risk factors 
for ADHD in such children. Although ADHD is a common 
comorbidity in children with epilepsy, the diagnosis and treat-
ment of ADHD are often overlooked by clinicians. The findings 
from our study have the potential to improve the knowledge of 
ADHD in children with epilepsy in China and improve patient 
prognosis by assisting in making more informed diagnostic and 
treatment decisions. Nonetheless, more studies are needed to 
confirm the efficacy, tolerability, and safety of ADHD drugs in 
children with epilepsy.
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