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Abstract

Background: Children  with attention-
deficit/hyperactivity disorder (ADHD) experience dif-
ficulties with executive functions, emotional regulation
and impulse control in medical institutions, and dental
clinics can be particularly challenging environments.
This study aimed to systematically evaluate the effects
of cognitive behavioural therapy (CBT) combined with
mindfulness-based interventions (MBIs) under structured
care in children with ADHD on the following outcomes:
executive function (Behavior Rating Inventory of Exec-
utive Function, Second Edition [BRIEF-2] and Conners
Comprehensive Behavior Rating Scales, Third Edition
[Conners-3]), emotion regulation (parent-reported Emotion
Regulation Checklist [ERC]), impulsive behaviour during
dental treatment (Frankl Behavior Rating Scale [FBRS]
and Children’s Fear Survey Schedule-Dental Subscale
[CFSS-DS]), core ADHD symptoms (Swanson, Nolan,
and Pelham Rating Scale, Fourth Edition [SNAP-IV]),
and parental stress (Parenting Stress Index, Fourth Edition
[PSI-4]).
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Methods: This single-centre retrospective cohort
study included 115 children with ADHD who received den-
tal treatment between March 2021 and June 2025. Patients
were divided into a combined therapy group (CBT + MBI
+ structured care, n = 58) and a control group (routine den-
tal behavioural guidance, n = 57) according to the treat-
ment plan documented in routine clinical records. Out-
comes were assessed at baseline and at 4, 8, and 12 weeks
after treatment. The co-primary outcomes were the BRIEF-
2 and Conners-3 scores. A Bonferroni-adjusted two-sided
a level of 0.025 was used for these outcomes. Secondary
outcomes included ERC, FBRS, CFSS-DS, SNAP-1V, and
PSI-4 scores.

Results:  Both co-primary outcomes met the
multiplicity-adjusted significance threshold at week
12.  Compared with the control group, the combined
therapy group had lower BRIEF-2 scores (61.1 £ 4.8 vs.
70.5 £ 5.2; mean difference (MD) =—9.4, 95% confidence
interval (CI): —11.3 to —7.6) and lower Conners-3 scores
(57.8 £ 4.1 vs. 69.0 + 4.4; MD =-11.2, 95% CI: —12.8
to —9.6; both p < 0.001), with lower scores indicating
fewer executive-function and attention difficulties. Sec-
ondary outcomes showed higher ERC emotion-regulation
and FBRS cooperation scores and lower ERC labil-
ity/negativity, CFSS-DS dental-fear, SNAP-IV symptom,
and PSI-4 parenting-stress scores (all p < 0.002), except
for the prevalence of dental fear (p = 0.053). Covariate-
adjusted and sensitivity analyses were consistent with the
primary findings.

Conclusions: In this single-centre retrospective co-
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hort study, CBT combined with MBI under struc-
tured care was associated with better 12-week executive-
function/attention, symptom, emotion-regulation, dental-
cooperation, and parental-stress outcomes than routine
guidance. The protocol may provide a structured manage-
ment option for children with ADHD who have difficulty
cooperating with dental care; however, causal effects and
the contribution of each component cannot be established
and require confirmation in prospective studies.

Keywords

attention deficit disorder with hyperactivity; cognitive be-
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a
common neurodevelopmental disorder in children. A 2023
global meta-analysis of 61 cross-sectional studies reported
that the global ADHD prevalence among children and ado-
lescents was about 8.0% (95% confidence interval [CI]:
6.0%-10.0%), with a male-to-female ratio of approxi-
mately 3:1 [1]. The disorder has the following typical fea-
tures: persistent inattention, hyperactivity and impulsiv-
ity; as well as all kinds of impairments in executive func-
tions, such as reduced inhibitory control, diminished work-
ing memory, reduced cognitive flexibility, and deficien-
cies in planning and organisation [2]. Executive function
deficits are likely to affect children’s learning and social
ability and lead to various coping difficulties in other parts
of life; given that dental treatment settings have multiple
sensory stimuli, these problems are probably more severe
[3.4].

During dental treatment, children with ADHD may
exhibit impulsivity, distractibility, difficulty following in-
structions, and reduced cooperative behaviours, which can
interrupt dental procedures [5]. These behaviours may re-
flect three interconnected dimensions: executive dysfunc-
tion, emotional dysregulation, and heightened physiologi-
cal stress responses (e.g., increased salivary cortisol) [6].
Therefore, effective strategies need to be developed for
the management of impulsive behaviours in children with
ADHD during dental treatment.

Cognitive behavioural therapy (CBT) is a non-
pharmacological treatment for children with ADHD that
has received strong research support. It aims to address
deficits in executive functions through approaches such
as cognitive restructuring, self-monitoring and behaviour

modification reinforcement [7,8]. Mindfulness-based inter-
ventions (MBIs) reduce both emotional reactivity and phys-
iological stress by cultivating emotional awareness and re-
ducing automatic emotional responses [9,10]. At the level
of mechanism, the two treatments work together to offer
specific cognitive-regulation strategies in CBT and estab-
lish an awareness system for the application of these strate-
gies in MBI [11].

Based on the above rationale, the present study used
a retrospective cohort design and multiple outcome mea-
sures. Using the electronic medical record system and nurs-
ing records of Shanghai Ninth People’s Hospital, Shanghai
Jiao Tong University School of Medicine, data were ret-
rospectively collected from 115 children with ADHD who
received dental treatment between 2021 and 2025. Based
on the treatment regimens documented in contemporane-
ous records, patients were divided into a combined therapy
group (CBT + MBI + structured care) and a control group
(routine dental behavioural guidance). Seven standardised
instruments were used to compare outcomes related to ex-
ecutive function/attention, ADHD symptoms, emotion reg-
ulation, dental behaviour and fear, and parental stress. The
study was designed to compare outcomes between the two
treatment pathways and did not undertake exploratory cor-
relation or mediation analyses.

Materials and Methods
Study Design and Ethics

This single-centre retrospective cohort study was con-
ducted between March 2021 and June 2025 in accor-
dance with the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) Statement. The
research institution is Shanghai Ninth People’s Hospital,
Shanghai Jiao Tong University School of Medicine, and the
Department of Paediatric Dentistry serves as the project-
initiating department. All data were retrieved retrospec-
tively from the hospital’s electronic medical record sys-
tem and nursing records; the researchers did not participate
in the implementation of the original treatment plans but
performed a retrospective analysis of previously collected
clinical data. This study has been approved by the Medi-
cal Ethics Committee of Shanghai Ninth People’s Hospital,
Shanghai Jiao Tong University School of Medicine with an
Approval No. of SHOH-2026-T288-2; the review method
was expedited review. As this study is a retrospective anal-
ysis of medical records based on the available clinical data,
and all patient information has been anonymised and de-
identified, the Ethics Committee has granted an exemption
from the requirement for informed consent. All the above
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procedures have been carried out in accordance with the rel-
evant provisions of the Declaration of Helsinki (2013 Re-
vision) and the Measures for Ethical Review of Biomedical
Research Involving Humans.

Study Subjects

Inclusion criteria: (1) Diagnosed with ADHD ac-
cording to Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5)/Diagnostic and Statisti-
cal Manual of Mental Disorders, Fifth Edition, Text Re-
vision (DSM-5-TR) criteria and classified as combined,
predominantly inattentive, or predominantly hyperactive-
impulsive presentation by a qualified clinician [12]; (2)
Aged 5-16 years, consistent with ADHD diagnostic guide-
lines for children and adolescents [12]; (3) Received dental
treatment at this institution and completed a full 12-week
treatment/follow-up period; (4) Baseline data were avail-
able for all seven assessment scales, and at least one follow-
up assessment was available; remaining missing follow-up
values were handled by multiple imputation; (5) Medical
records are fully traceable, and research data have been
anonymised and de-identified.

Exclusion Criteria: (1) Severe organic neurological
disorders (e.g., epilepsy or cerebral palsy); (2) Comorbid
autism spectrum disorder or intellectual disability, defined
by documented clinical diagnosis and/or standardised intel-
ligence quotient (IQ) <70 with impaired adaptive function-
ing [13]; (3) Receiving other systemic psychological or be-
havioural therapies concurrently; (4) Use of systemic glu-
cocorticoids or other medications that could substantially
affect behavioural or emotional assessment during the ob-
servation period; (5) Insufficient information to determine
treatment exposure or the primary outcomes.

Group allocation was based on the treatment path-
way documented in contemporaneous electronic medical
and nursing records and was not determined by the inves-
tigators or by a fixed calendar sequence. In routine prac-
tice, the treating dentist assessed ADHD-related symptoms,
previous dental cooperation, anticipated treatment needs,
and the family’s ability to attend a 12-week programme,
and then discussed the available options with the parents.
Children received CBT + MBI + structured care when this
protocol was clinically recommended, accepted by the fam-
ily, and feasible in terms of trained staff and appointment
availability; otherwise, routine dental behavioural guidance
was provided. Therefore, clinical judgement, parental pref-
erence, expected adherence, and resource availability may
have influenced exposure assignment and introduced selec-
tion bias or confounding by indication. All consecutive el-

igible children treated between March 2021 and June 2025
were screened, and 115 children were included (58 in the
combined therapy group and 57 in the control group).

Family socioeconomic status was classified from doc-
umented annual household income using prespecified in-
stitutional cut-offs: low, <RMB 100,000; middle, RMB
100,000-299,999; and high, >RMB 300,000 (1 CNY =
0.14 USD).

Because major clinical guidelines primarily address
children aged >4 years and diagnostic differentiation is
more challenging in very young preschool-aged children,
this study set the lower age limit at 5 years [12,14]. This
criterion was intended to improve diagnostic reliability and
reduce misclassification with developmental delay, separa-
tion anxiety, autism spectrum disorder, and other neurode-
velopmental conditions.

Treatment Protocols

Combined Therapy Group (CBT + MBI + Structured Care)

During the study period, CBT, MBI, and structured
care had been routinely implemented in clinical practice for
children with ADHD undergoing dental treatment, based on
previous evidence [8—11,15]. The documented clinical pro-
tocol was as follows:

(1) CBT: All patients received the same manualised
protocol, with treatment delivered once a week for 12
weeks, each session lasting 50 minutes. The protocol con-
sisted of three periods: (a) Foundation period (Weeks 1-4):
ADHD psychoeducation, the “Red—Yellow—Green” emo-
tional traffic light recognition system, and individualised
emotion—behaviour chain journaling; (b) Skill-building pe-
riod (Weeks 5-9): A “stop—think—act” three-step cognitive
coping framework, Socratic questioning to challenge auto-
matic thoughts, role-playing of dental visit scenarios (>3
sessions), and a token economy system for immediate re-
inforcement; and (c) Generalisation period (Weeks 10-12):
Transferring skills to real dental situations, creating “chal-
lenge situation coping cards”, and concurrent parent train-
ing. The protocol was locally manualised and informed by
established CBT and behavioural-management principles
[8,16]; the sequence and materials were institution-specific.

(2) MBI: All patients participated in MBI training ses-
sions for 30 minutes twice a week over 12 weeks. The
protocol consisted of four modules: (a) Respiratory an-
choring (Weeks 1-3): A 4—4—4 diaphragmatic breathing
technique combined with visual biofeedback guidance; (b)
Body awareness (Weeks 4—6): A modified body scan (8§—10
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minutes) plus a “sensation detective game”; (c) Emotional
awareness (Weeks 7-9): “Weather Bottle” emotion visu-
alisation, imagery-based desensitisation in a dental setting,
and loving-kindness meditation; and (d) Daily integration
(Weeks 10—12): Standardised pre-consultation mindfulness
preparation (5—8 minutes of diaphragmatic breathing and
body scanning before entering the consultation room) and a
daily 3-minute morning homework assignment. The locally
adapted modules were informed by child-focused mindful-
ness programmes and reviews [9—11]; the sequence and ma-
terials were institution-specific.

(3) Structured care: The structured care components
were supported by literature emphasising the role of nurses
in ADHD assessment, psychoeducation, behavioural mon-
itoring, and follow-up management [15]. It was deliv-
ered by paediatric primary nurses who had received spe-
cial training (>16 hours), with a nurse-to-patient ratio of
1:5. The specific components were as follows: (a) Envi-
ronmental optimisation: waiting area light <300 lux, back-
ground noise <50 dB, provision of sensory integration toys,
and vibration-assisted chair backs; (b) Parental psychoedu-
cation: the parental psychoeducation program (60 minutes
once every two weeks for a total of six sessions) to educate
parents about ADHD, behavioural management techniques,
and home-based supervision of MBI; (¢) Closed-loop be-
havioural observation: standardised behavioural observa-
tion checklists were used, and electronic notifications were
sent to the attending physician within 24 hours; and (d) Ex-
tended follow-up: monthly telephone follow-ups for three
months after discharge, with proactive follow-up triggered
if the adherence rate fell below 50%.

Control Group

The control group received routine dental behavioural
guidance, including regular outpatient follow-up every 4
weeks, Tell-Show-Do guidance during dental examination
or treatment, verbal reassurance, positive reinforcement,
and general oral-health education for parents. No manu-
alised CBT, MBI, structured nursing protocol, closed-loop
behavioural monitoring, extended telephone follow-up, or
standardised home-based training materials were provided.

Outcomes and Assessment Tools

The outcomes covered executive function/attention,
core ADHD symptoms, emotion regulation, dental be-
haviour/fear, and parental stress. Assessments were com-
pleted at baseline and at 4, 8, and 12 weeks after treat-
ment. The co-primary outcomes were executive function

and attention-related difficulties, assessed using the Behav-
ior Rating Inventory of Executive Function, Second Edition
(BRIEF-2) and the Conners Comprehensive Behavior Rat-
ing Scales, Third Edition (Conners-3), respectively. Sec-
ondary outcomes included core ADHD symptoms, emotion
regulation, dental behaviour and fear, and parental stress.
The assessment tools were as follows:

(1) BRIEF-2: The BRIEF-2, developed by Gioia et
al. [17], was used to assess everyday executive function
in young children and adolescents [18]. The BRIEF-2
parent version contains 63 items and nine clinical scales:
Inhibit, Self-Monitor, Shift, Emotional Control, Initiate,
Working Memory, Plan/Organise, Task-Monitor, and Or-
ganisation of Materials. These scales can be combined to
form three composite indices: the Behavioural Regulation
Index (BRI), the Emotional Regulation Index (ERI) and the
Cognitive Regulation Index (CRI). Standardised T-scores
are used for scoring (mean = 50, standard deviation = 10),
with T-score of >65 indicating clinically significant execu-
tive function deficits.

(2) Conners-3: The Conners-3, developed by Con-
ners [19], are widely used rating scales for assessing
ADHD-related symptoms and behavioural difficulties. The
Conners-3 includes parent, teacher and self-report versions.
The scale uses T-score standardisation with a mean of 50
and a standard deviation of 10. A T-score of >65 is consid-
ered clinically elevated. The four main subscales are inat-
tention, hyperactivity-impulsivity, learning difficulties and
executive functions. The Conners-3 has good reliability and
validity, and it is used widely in clinical diagnosis, evalua-
tion of treatment response and other research on therapy.

(3) Swanson, Nolan and Pelham Rating Scale, Fourth
Edition (SNAP-1V): The SNAP-1V, developed by Swanson
et al. [20], is a widely used measure of the main symp-
toms of ADHD based on the symptom criteria of the DSM.
The 18-item parent version of SNAP-IV was used in this
study, including two DSM-based symptom domains: inat-
tention (9 items) and hyperactivity-impulsivity (9 items).
Each item is scored from 0 to 3 (0 = Never; 3 = Very Of-
ten), yielding a total score of 0—54. The SNAP-IV was used
as a continuous measure of ADHD symptom severity and
treatment response rather than as an independent diagnos-
tic or screening cutoff. Higher scores indicated more severe
ADHD-related symptoms. ADHD diagnosis and eligibility
were determined according to DSM-5 criteria and clinical
assessment. The SNAP-IV has good sensitivity to changes
in symptoms. This study did not include the additional sup-
plementary items present in the extended version of SNAP-
Iv.
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(4) Emotion Regulation Checklist (ERC): The ERC,
developed by Shields and Cicchetti, was used to assess chil-
dren’s emotion regulation through parent or caregiver re-
port. The checklist contains 24 items and the two subscales:
Emotion Regulation (8 items) and Lability/Negativity sub-
scale (16 items). A 4-point Likert scale is used (1 = Almost
Never; 4 = Almost Always). Higher score in the Emotion
Regulation subscale indicate better emotional regulation,
whereas lower scores in the Lability/Negativity subscale in-
dicate better emotional stability. Recent studies supported
the ERC as a brief multidimensional measure of emotional
dysregulation, although its factor structure may vary across
samples [21].

(5) The Frankl Behavior Rating Scale (FBRS): The
FBRS is a widely used to assess children’s behaviours dur-
ing dental visits [22]. It classifies children’s behaviours into
four levels: Level 1, definitely negative; Level 2, negative;
Level 3, positive; and Level 4, definitely positive. Stan-
dardised training for raters was performed before assess-
ment, and inter-rater reliability was acceptable (intraclass
correlation coefficient [ICC] = 0.82).

(6) Children’s Fear Survey Schedule-Dental Subscale
(CFSS-DS): CFSS-DS is a screening instrument for dental
fear in children, comprising 15 items (each scored from 1
to 5, with a total score of 15—75). A score of >38 is con-
sidered to have clinical dental fear. The scale was reported
to be correlated with the Modified Child Dental Anxiety
Scale (MCDAS) (rho = 0.60, p < 0.001) [23]. During den-
tal visit, children aged >6 years completed the assessment
by self-report, whereas assessments for children aged <6
years were completed with assistance from a nurse.

(7) Parenting Stress Index, Fourth Edition, Short Form
(PSI-4 Short Form): This instrument has 36 items (rated on
a 5-point Likert scale) and a total score range of 36—180. A
score at or above the 90th percentile is considered clinically
significant [24]. The three subscales are parental distress
(PD), parent-child dysfunctional interaction (P-CDI) and
difficult child (DC). PSI-4 can also be considered as a sup-
portive indicator in assessing ADHD treatment; a bilateral
positive correlation between a reduction in parental stress
and improved behaviour in children was reported [25].

Statistics Analysis

SPSS 26.0 (IBM Corp., Armonk, NY, USA) was
used to conduct statistics analysis. Normality was assessed
with the Shapiro—Wilk test. Normally distributed con-
tinuous variables are presented as mean + standard de-
viation and were compared using independent-samples ¢

tests; non-normally distributed variables are presented as
median (interquartile range) and were compared using the
Mann—Whitney U test. Categorical variables are presented
as counts (%) and were compared using the x? test or
Fisher’s exact test. Repeated-measures analysis of variance
(ANOVA) assessed group, time, and group x time effects,
with Bonferroni correction for post-hoc comparisons. For
the two co-primary outcomes, a Bonferroni-adjusted two-
sided a of 0.025 was used; secondary outcomes were con-
sidered supportive and were interpreted with multiplicity in
mind. Unadjusted linear regression models included treat-
ment group only; adjusted multiple linear regression mod-
els additionally included age, sex, ADHD subtype, medica-
tion use, ADHD duration, previous dental visits, residence,
family socioeconomic status, and the corresponding base-
line outcome. Treatment group was coded 1 for combined
therapy and O for control, so [ represents the between-
group mean difference at week 12 rather than a correla-
tion coefficient. Missing follow-up data were handled by
multiple imputation in the primary analysis. Robustness
was assessed by repeating the adjusted models after last-
observation-carried-forward (LOCF) imputation and com-
paring the direction, magnitude, and statistical significance
of the estimates. No correlation, mediation, or exploratory
pathway analyses were performed. All other tests were two-
sided, with p < 0.05 considered statistically significant.

Results
Baseline Characteristics

Table | provides a systematic comparison of demo-
graphic, clinical, and baseline outcome variables. No sta-
tistically significant differences were observed in the mea-
sured variables (all p > 0.05). Because non-significant
tests do not exclude clinically relevant imbalance or unmea-
sured confounding, covariate-adjusted analyses were also
performed. Three children had partial follow-up scale data
for non-medical reasons; these values were handled by mul-
tiple imputation, with last observation carried forward used
only in sensitivity analysis. Fig. 1 shows the age-group and
sex distributions.

Executive Function and Attention Outcomes

BRIEF-2 and Conners-3 Scores

Both co-primary outcomes showed significant group,
time, and group x time effects and met the Bonferroni-
adjusted significance threshold (p < 0.025). At week 12,
the combined therapy group had lower BRIEF-2 scores
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Table 1. Baseline demographic, clinical, and outcome characteristics of the two groups.

Characteristic Combined therapy group ~ Control group Statistic p value
(n=158) (n=157)
Age (years, mean £ SD) 8.6+£29 81+25 t=1.08 0.282
Male/female (cases) 45/13 42/15 x2=0.32 0.573
ADHD subtype (combined/inattentive/hyperactive-impulsive) 28/20/10 26/16/15 x2=121 0.546
ADHD medication use (yes/no) 28/30 23/34 x2=0.89 0.345
ADHD duration (years, mean = SD) 30£1.6 26+£1.2 t=1.52 0.131
Previous dental visits (median) 2 (1-5) 2 (14) Z=0.71 0.478
Family socioeconomic status (low/middle/high) 16/30/12 17/26/14 x2=1.05 0.592
Residence (local/non-local), cases 27/31 25/32 x2=0.08 0.772
BRIEF-2 Global Executive Composite T-score 74.8 £5.6 743 £54 t=10.49 0.627
Conners-3 Attention Index T-score 71.6 4.8 713 £ 4.6 t=0.34 0.733
SNAP-IV total score 346+ 6.8 342465 t=0.32 0.748
ERC emotion-regulation score 182+34 185+33 t=-0.48 0.632
ERC lability/negativity score 48.5 £ 6.8 48.1 £ 6.5 t=0.32 0.748
CFSS-DS total score 28.6 + 6.4 282+ 6.1 t=0.34 0.732
Dental fear, cases (%) 12 (20.7) 11 (19.3) Fisher’s exact 1.000
FBRS score 2.1£0.6 20+0.5 t=0.97 0.334
Dental cooperation (FBRS >3), cases (%) 24 (41.4) 22 (38.6) x2=0.09 0.761
PSI-4 total score 112.4 £ 183 111.8 +17.9 t=0.18 0.859

Note: Data are presented as mean &= SD, median (interquartile range), or cases (%). Baseline outcome measures were included to show mea-
sured pre-treatment comparability. ADHD, attention-deficit/hyperactivity disorder; BRIEF-2, Behavior Rating Inventory of Executive Function,
Second Edition; CFSS-DS, Children’s Fear Survey Schedule-Dental Subscale; FBRS, Frankl Behavior Rating Scale; ERC, Emotion Regulation
Checklist; PSI-4, Parenting Stress Index, Fourth Edition; SD, standard deviation; SNAP-IV, Swanson, Nolan, and Pelham Rating Scale, Fourth
Edition.

A80 Age Group Distribution (2021-2025) B Sex Distribution (Total n=115)
BN Intervention group
s Control group

70 4
Female (24.3%)
60

50

40

33 32

30

Number of patients

20

Male (75.7%)
10 1

5-8y 9-11y 12-16y

Fig. 1. Baseline demographic characteristics of study participants. (A) age-group distribution by treatment group. (B) sex distribution
in the full cohort.

(61.1 £ 48 vs. 70.5 &+ 5.2; MD = -9.4, 95% CI: —-11.3 trol group improved by 3.8 points. Table 2 presents the re-
to —7.6; Cohen’s d = 1.88; p < 0.001) and lower Conners-  peated measurements; Fig. 2A shows clinical-scale scores,
3 scores (57.8 £ 4.1 vs. 69.0 £ 4.4; MD = —11.2, 95% and Fig. 2B shows the magnitude of improvement.

CI: —12.8 to —9.6; Cohen’s d = 2.64; p < 0.001) than the

control group. The combined therapy group improved by

13.7 points on BRIEF-2 from baseline, whereas the con-
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Table 2. Comparison of BRIEF-2 and Conners-3 scores for the two groups at different times.

Time point/Effect Combined therapy group BRIEF-2 Control group BRIEF-2 Combined therapy group Conners-3 Control group Conners-3
Baseline 74.8 £5.6 743 £54 71.6 £4.8 713 £ 4.6

4 weeks 703 £5.4 72.8£5.5 67.9 £ 4.6 70.5 £ 4.7

8 weeks 65.5+5.0 714453 62.7+43 69.8 4.5

12 weeks 61.1 £4.8 70.5 £ 5.2 57.8 £4.1 69.0 4.4
Group effect F =53.42, p < 0.001, partial n% = 0.32 — F =71.65, p < 0.001, partial n% = 0.39 —

Time effect F = 146.28, p < 0.001, partial % = 0.56 — F=178.94, p < 0.001, partial n? = 0.61 —

Group x time effect F=21.36, p < 0.001, partial n? = 0.16

F =19.84, p < 0.001, partial n% = 0.15

Note: Data are presented as mean + SD. Repeated-measures ANOVA was used to assess group, time, and group x time effects. Bonferroni-adjusted
between-group post hoc comparisons were: BRIEF-2, week 4 MD = —2.5 (95% CI —4.5 to —0.5), p_adj = 0.046; week 8 MD = —5.9 (95% CI —7.8
to —4.0), p_adj < 0.001; week 12 MD = -9.4 (95% CI —11.3 to —7.6), p_adj < 0.001; Conners-3, week 4 MD = —2.6 (95% CI —4.3 to —0.9), p_adj
=0.010; week 8 MD = —7.1 (95% CI —8.7 to —=5.5), p_adj < 0.001; and week 12 MD = —11.2 (95% CI —12.8 to —9.6), p_adj < 0.001. BRIEF-2,

Behavior Rating Inventory of Executive Function, Second Edition; MD, mean difference; ANOVA, analysis of variance; CI, confidence interval.
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Fig. 2. BRIEF-2 outcomes. (A) baseline and week-12 clinical-scale T-scores in the two groups. (B) magnitude of score reduction
from baseline to week 12. Note: Lower BRIEF-2 T-scores indicate better executive function. Error bars in Figure 2B represent standard
deviations; asterisks denote between-group differences: ***p < 0.001. BRIEF-2, Behavior Rating Inventory of Executive Function,

Second Edition.

Core Symptoms of ADHD: SNAP-IV Scores

At week 12, the combined therapy group had lower
SNAP-IV total scores than the control group (22.5 + 5.4
vs. 30.6 £ 6.1; 1=7.54, p < 0.001). The inattention, hyper-
activity/impulsivity, and item-mean scores were also lower
(all p < 0.001) (Table 3).
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Emotion Regulation: ERC Scores

Atweek 12, the between-group mean difference in the
ERC emotion-regulation score was 4.8 points (25.6 + 3.1
vs. 20.8 4 3.2; 95% CI 3.6 to 6.0; p < 0.001), whereas the
mean difference in the lability/negativity score was —11.2
points (32.4 + 5.2 vs. 43.6 £ 6.0; 95% CI1—13.3t0 —-9.1; p
< 0.001). Table 4 presents the baseline and week-12 values,
and Fig. 3A shows the lability/negativity trajectory.
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Table 3. Baseline and week-12 SNAP-IV scores in the two groups.

SNAP-1IV Combined therapy ~ Combined therapy  Control group ~ Control group t p
subscale group baseline group 12 weeks baseline 12 weeks value  (between groups)
Inattention 172 +3.7 11.34+3.0 17.0 £ 3.5 152 +34 6.52 <0.001
(0-27 points, 9 items)

Hyperactivity/impulsivity 174 £3.6 11.2+29 172 +3.4 154+£32 7.37 <0.001
(027 points, 9 items)

SNAP-IV total score 346 £ 6.8 225454 342465 30.6 £ 6.1 7.54 <0.001
(0-54 points)

Item mean score 1.92 +£0.38 1.25 £ 0.30 1.90 £ 0.36 1.70 £ 0.34 7.52 <0.001

(total score = 18)

Note: Data are presented as mean £ SD. SNAP-IV item mean score = total score < 18 and was used only to describe symptom severity, not

as an independent diagnostic cutoff. The reported 7 values and p values compare the two groups at week 12; baseline values are provided

to show pre-treatment status. SD, standard deviation; SNAP-IV, Swanson, Nolan, and Pelham Rating Scale, Fourth Edition.

Table 4. Baseline and week-12 ERC subscale scores in the two groups.

ERC Combined therapy ~ Combined therapy  Control group ~ Control group t p
subscale group baseline group 12 weeks baseline 12 weeks value value
Emotion regulation subscale 182+34 25.6 £3.1 185433 20.8 £3.2 8.17 <0.001
(increase)

Lability/Negativity subscale 48.5+ 6.8 324452 48.1 £6.5 43.6 + 6.0 10.69 <0.001

(decrease)

Note: Data are presented as mean 4= SD. The reported ¢ values and p values compare the two groups at week 12; baseline values are

provided to show pre-treatment status. SD, standard deviation; ERC, Emotion Regulation Checklist.

Dental Impulsive Behaviour and Dental Fear: FBRS and
CFSS-DS Scores

At week 12, compared with the control group, the
combined therapy group had significantly higher FBRS
scores (3.5 & 0.5 vs. 2.6 £ 0.6; t = 8.73, p < 0.001), a
significantly higher dental cooperation rate [46/58 (79.3%)
vs. 29/57 (50.9%); x? = 10.25, p = 0.001] and significantly
lower CFSS-DS scores (18.3 + 5.1 vs. 248 £ 5.8; t =
6.38, p < 0.001). Dental-fear prevalence was numerically
lower in the combined therapy group than in the control
group [2/58 (3.4%) vs. 8/57 (14.0%)], but the difference
was not statistically significant (p = 0.053). Fig. 3B shows
the FBRS trajectory, and Table 5 presents the baseline and
week-12 comparisons.

Family Functioning: Parental Stress Index (PSI-4)

At week 12, the PSI-4 total score was lower in the
combined therapy group than in the control group (92.1
+ 16.8 vs. 107.2 £ 17.4; t = 4.73, p < 0.001). Similar
between-group differences were observed for PD (34.9 +
6.9 vs. 39.2 + 7.4; t=3.22, p = 0.002), parent-child dys-
functional interaction (29.6 + 6.5 vs. 33.5 + 6.8; = 3.14,
p = 0.002), and DC scores (27.6 + 6.8 vs. 34.5 £ 7.2; ¢

=5.28, p < 0.001). These findings suggest that the com-
bined protocol was associated with lower parental stress at
12 weeks. Details are shown in Table 6.

Descriptive Summary of Structured Care Adherence

In the combined therapy group, structured care ad-
herence was descriptively summarised according to doc-
umented attendance and completion records. Across the
study period, the proportion of children with full adherence
ranged from 55.0% to 72.0%, whereas the proportion of
non-adherence ranged from 6.0% to 16.0% (Fig. 4). These
findings indicate that structured care was generally feasible
and acceptable in routine clinical practice.

Adjusted and Sensitivity Analyses

Adjusted estimates were consistent with the unad-
justed findings after controlling for age, sex, ADHD sub-
type, medication use, ADHD duration, previous dental vis-
its, residence, family socioeconomic status, and the corre-
sponding baseline outcome. Combined therapy was asso-
ciated with lower BRIEF-2 (8 = —9.62, 95% CI: —11.48 to
—7.76), Conners-3 (8 =—10.94, 95% CI: —12.52 to —9.36),
SNAP-1V total (8 =-7.72, 95% CI: —9.78 to —5.66), ERC
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Fig. 3. Emotion regulation and dental cooperation across time. (A) ERC lability/negativity scores. (B) FBRS dental-cooperation
scores. Note: Lower ERC lability/negativity scores indicate better emotional stability, whereas higher FBRS scores indicate better dental
cooperation. The horizontal line in Figure 3B marks the FBRS threshold of 3 for positive cooperation. ERC, Emotion Regulation

Checklist; FBRS, Frankl Behavior Rating Scale.

Table 5. Baseline and week-12 dental behaviour and dental-fear indicators in the two groups.

Indicator Combined therapy =~ Combined therapy ~ Control group  Control group Statistic p value
group baseline group 12 weeks baseline 12 weeks

CFSS-DS 28.6 + 6.4 183 +5.1 282+ 6.1 24.8+5.8 t=6.38 <0.001

total score

Prevalence of 12 (20.7) 2(3.4) 11 (19.3) 8 (14.0) Fisher’s exact test 0.053

dental fear [cases (%)]

FBRS score 2.1£0.6 35£05 20405 2.6 +£0.6 t=8.73 <0.001

(1-4 points)

Dental cooperation rate 24 (41.4) 46 (79.3) 22 (38.6) 29 (50.9) x2=10.25 0.001

FBRS >3 points) [cases (%
( >3 points) [ (%)]

Note: Data are presented as mean = SD or cases (%). The reported test statistics and p values compare the two groups at week 12; baseline

values are provided to show pre-treatment status. CFSS-DS, Children’s Fear Survey Schedule-Dental Subscale; FBRS, Frankl Behavior Rating

Scale.

lability/negativity (8 = —10.87, 95% CI: —12.89 to —8.85),
CFSS-DS (B = —6.21, 95% CI: —8.18 to —4.24), and PSI-
4 total scores (5 = —14.36, 95% CI: —20.33 to —8.39), and
with higher ERC emotion-regulation (8 = 4.55, 95% CI:
3.42 to 5.68) and FBRS scores (8 = 0.84, 95% CI: 0.65 to
1.03) (all p < 0.001). Sensitivity analyses using last ob-
servation carried forward produced no material change in
direction or significance. Unadjusted, adjusted, and LOCF
sensitivity estimates are presented in Table 7; all sensitivity
estimates retained the same direction and statistical signifi-
cance as the primary analysis.
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Discussion
Interpretation of the Main Findings

This study found that CBT and MBI delivered with
structured care were associated with greater 12-week im-
provement than routine dental behavioural guidance across
executive function/attention, core ADHD symptoms, emo-
tion regulation, dental cooperation, dental fear, and parental
stress. The two co-primary outcomes showed consistent
group X time effects and remained significant after mul-
tiplicity adjustment and covariate adjustment. Because the
intervention was delivered as one package, the findings sup-
port the combined protocol as a whole rather than any single
component.

The BRIEF-2 and Conners-3 findings provide com-
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Table 6. Baseline and week-12 PSI-4 scores in the two groups.

PSI-4 Combined therapy =~ Combined therapy ~ Control group  Control group t P

subscale group baseline group 12 weeks baseline 12 weeks value value
Parental distress (PD) 412 4+78 349 £6.9 40.8 £ 7.6 392+£74 322 0.002
Parent-child dysfunctional interaction (P-CDI) 348+72 29.6 £ 6.5 346+7.0 33.5+6.8 3.14 0.002
Difficult child (DC) 36.4 + 8.1 27.6 + 6.8 36.4+7.8 345+72 5.28 <0.001
PSI-4 total score 1124 £ 18.3 92.1+16.8 111.8 +17.9 1072+ 174 473 <0.001

Note: Data are presented as mean + SD. The reported ¢ values and p values compare the two groups at week 12; baseline values are provided to show

pre-treatment status. PSI-4, Parenting Stress Index, Fourth Edition.
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Fig. 4. Descriptive distribution of structured care adherence during the study period. Note: Figure 4 shows the yearly distribution

of structured care adherence in the combined therapy group.

plementary information: BRIEF-2 reflects executive-
function difficulties in daily life, whereas Conners-3 cap-
tures attention-related difficulties. Their concordant im-
provements are consistent with evidence that structured be-
havioural and cognitive training can improve executive-
function-related outcomes in children with ADHD [26,27].
The reductions in SNAP-IV inattention and hyperactiv-
ity/impulsivity scores further suggests broader symptom
improvement. A plausible explanation is that repeated cog-
nitive coping practice, immediate behavioural reinforce-
ment, and mindfulness-based attention exercises may have
helped children pause, follow instructions, and sustain goal-
directed behaviour during dental treatment; however, the
present data did not directly test these mechanisms [28,29].

Emotion regulation, dental fear, and observable co-
operation improved in parallel. Higher ERC emotion-
regulation scores, lower lability/negativity and CFSS-DS
scores, and higher FBRS scores are clinically coherent be-
cause children who are better prepared to recognise and
manage distress may be more able to tolerate dental stim-
uli and complete procedures. Previous work supports
cognitive-behavioural approaches for dental anxiety and
non-pharmacological behaviour guidance in paediatric den-
tistry [30,31]. Nevertheless, no correlation or mediation
analysis were performed, so these findings should be in-
terpreted as concurrent changes rather than evidence that
improved emotion regulation caused better cooperation.

Parental stress also decreased, particularly in the
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Table 7. Unadjusted, adjusted, and sensitivity analyses of week-12 continuous outcomes.

Outcomes Unadjusted 3 (95% CI) Adjusted 8 (95% CI) LOCEF sensitivity 5 (95% CI)
BRIEF-2 —9.40 (-11.23 to -7.57) -9.62 (—11.48 to —7.76) -9.51 (-11.36 to —7.66)
Conners-3 ~11.20 (~12.76 to —9.64) ~10.94 (~12.52 t0 -9.36) ~10.86 (~12.43 t0 -9.29)

SNAP-IV total
ERC emotion regulation
ERC lability/negativity

~8.10 (-10.21 to —5.99)
4.80 (3.65 to 5.95)
~11.20 (-13.25 t0 -9.15)

CFSS-DS ~6.50 (-8.50 to —4.50)
FBRS 0.90 (0.70 to 1.10)
PSI-4 total ~15.10 (-21.35 to —8.85)

~7.72 (-9.78 to —5.66)

~10.87 (-12.89 to -8.85)
~6.21 (-8.18 to —4.24)

—14.36 (-20.33 to —8.39)

~7.60 (-9.63 to —5.57)
4.47 (335 to 5.59)
~10.73 (-12.73 to -8.73)
~6.12 (-8.07 to —4.17)
0.82 (0.63 to 1.01)
~14.08 (-20.01 to -8.15)

4.55 (3.42 0 5.68)

0.84 (0.65 to 1.03)

Note: [ values are between-group mean differences at week 12 (combined therapy minus control). Adjusted models included the pre-

specified covariates and the corresponding baseline outcome. All p < 0.001. LOCEF, last observation carried forward; CI, confidence

interval; BRIEF-2, Behavior Rating Inventory of Executive Function, Second Edition; SNAP-IV, Swanson, Nolan, and Pelham Rating
Scale, Fourth Edition; ERC, Emotion Regulation Checklist; CFSS-DS, Children’s Fear Survey Schedule-Dental Subscale; FBRS, Frankl

Behavior Rating Scale; PSI-4, Parenting Stress Index, Fourth Edition.

difficult-child and parental-distress domains. This may re-
flect fewer treatment-related behavioural difficulties and
greater parental confidence in managing symptoms at
home. Parenting stress is closely linked to the burden of car-
ing for children with ADHD [32], and mindfulness-based
parent programmes may provide additional support [33].
In this study, however, parent and child outcomes were as-
sessed mainly by rating scales and were not modelled as a
causal feedback pathway.

In addition, structured care may have improved imple-
mentation by standardising the environment, parent educa-
tion, behavioural observation, and follow-up. The adher-
ence distribution suggests that the protocol was feasible for
many families in routine practice, however, adherence was
analysed descriptively and cannot be interpreted as an inde-
pendent efficacy factor. Clinically, the combined pathway
may be most relevant for children with ADHD who repeat-
edly struggle with dental cooperation and whose families
can participate in a structured 12-week programme. The
required staffing, visit frequency, and family commitment
should be considered before wider implementation.

Overall, the consistency of the primary, secondary, ad-
justed, and sensitivity analyses strengthens the observed as-
sociation. At the same time, treatment choice was influ-
enced by clinical judgement, parental preference, expected
adherence, and resource availability. These factors may
have selected more motivated families into the combined
group and limit causal interpretation despite measured base-
line comparability.

Limitations of this Study

This study has several limitations. First, the single-
centre retrospective design and non-random treatment se-
lection create risks of selection bias, confounding by indi-
cation, and residual confounding; parental motivation, clin-
ician preference, and programme availability were not fully
quantifiable. Second, CBT, MBI, and structured care were
delivered together, so their independent contributions and
interactions cannot be separated. Third, no correlation or
mediation analyses were performed, and mechanistic in-
terpretations therefore remain tentative. Fourth, follow-up
period was limited to 12 weeks, preventing assessment of
durability and long-term dental outcomes. Fifth, several
outcomes were parent-reported, which may introduce re-
porting bias and shared-method variance, although FBRS
provided direct behavioural observation. Finally, neuro-
physiological measures were unavailable. Prospective mul-
ticentre studies with randomisation or carefully designed
comparative groups, longer follow-up, objective outcomes,
and component-specific analyses are needed.

Conclusions

In this retrospective cohort study, CBT and MBI
combined with structured care were associated with bet-
ter 12-week executive-function/attention, ADHD symp-
tom, emotion-regulation, dental-cooperation, dental-fear,
and parental-stress outcomes than routine guidance. The
findings support the combined pathway as a potentially use-
ful option for children with ADHD who have difficulty co-
operating with dental care, but causality and the indepen-
dent contribution of each component remain uncertain.

Actas Esp Psiquiatr 2026;1—13. https://doi.org/10.62641/aep.2402 | ISSN:1578-2735 11
© 2026 The Author(s). This is an open access article under the CC BY 4.0 license.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Weijun Yuan, ef al.

Effects of Cognitive Behavioural Therapy and Mindfulness-Based Interventions Combined With Structured

Care on Executive Function, Emotion Regulation, and Impulsive Behaviour During Dental Treatment in Chil-
dren With Attention-Deficit/Hyperactivity Disorder

Availability of Data and Materials

All experimental data included in this study can be ob-
tained by contacting the corresponding author if needed.

Author Contributions

MIW contributed to study design, data analysis and
manuscript writing. JYG was responsible for the imple-
mentation of nursing interventions and data quality control.
RX performed data extraction. YTL completed follow-up
assessment and scale entry. YFJ conducted data analysis.
WIY participated in writing—review & editing, resources
provision and validation. All authors critically revised the
manuscript, approved the final version, and agreed to be ac-
countable for all aspects of the work.

Ethics Approval and Consent to Participate

This study has been approved by the Medical Ethics
Committee of Shanghai Ninth People’s Hospital, Shang-
hai Jiao Tong University School of Medicine, and is listed
as Approval No.: SH9H-2026-T288-2; the review method
was expedited review. As this study was a retrospective
analysis of medical records based on the available clinical
data, and all patient information has been anonymised and
de-identified, the Ethics Committee has granted an exemp-
tion from the requirement for informed consent. All the
above procedures have been carried out in accordance with
the relevant provisions of the Declaration of Helsinki (2013
Revision) and the Measures for Ethical Review of Biomed-
ical Research Involving Humans.

Acknowledgment

Not applicable.

Funding

This research received no external funding.

Conflict of Interest

No conflicts of interest for this article.

References

[1] Ayano G, Demelash S, Gizachew Y, Tsegay L, Alati R. The global
prevalence of attention deficit hyperactivity disorder in children and

(6]

(9]

[10]

[11]

[12]

adolescents: An umbrella review of meta-analyses. Journal of af-
fective disorders. 2023; 339: 860-866. https://doi.org/10.1016/j.jad.
2023.07.071.

Zhao L, Agazzi H, Du Y, Meng H, Maku R, Li K, ez al. A digi-
tal cognitive-physical intervention for attention-deficit/hyperactivity
disorder: randomized controlled trial. Journal of medical Internet re-
search. 2024; 26: €55569. https://doi.org/10.2196/55569.

Nigg JT, Karalunas SL, Feczko E, Fair DA. Toward a revised nosol-
ogy for attention-deficit/hyperactivity disorder heterogeneity. Bio-
logical psychiatry. Cognitive neuroscience and neuroimaging. 2020;
5: 726-737. https://doi.org/10.1016/j.bpsc.2020.02.005.

Rajaprakash M, Leppert ML. Attention-deficit/hyperactivity disor-
der. Pediatrics in review. 2022; 43: 135-147. https://doi.org/10.
1542/pir.2020-000612.

Salam T A A, Ummer M, Abdullah Alowairdhi A, Khalid Alsub-
ait A, Marwan Aljuhani S, Abdullah Alzahrani A, et al. Manage-
ment of attention-deficit hyperactivity disorder children for dental
procedures. Cur€us. 2023; 15: €36989. https://doi.org/10.7759/cure
us.36989.

Schuck SEB, Zeiler CN, Stehli A, Steinhoff LA, Stokes RY, Jeffrey
SE, et al. Acute salivary cortisol response in children with ADHD
during psychosocial intervention with and without therapy dogs.
Frontiers in psychiatry. 2024; 15: 1476522. https://doi.org/10.3389/
fpsyt.2024.1476522.

Liu CI, Hua MH, Lu ML, Goh KK. Effectiveness of cogni-
tive behavioural-based interventions for adults with attention-
deficit/hyperactivity disorder extends beyond core symptoms: A
meta-analysis of randomized controlled trials. Psychology and psy-
chotherapy. 2023; 96: 543-559. https://doi.org/10.1111/papt.12455.

Matsumoto K, Hamatani S, Kunisato Y, Mizuno Y. Components
of cognitive-behavioural therapy for mitigating core symptoms in
attention-deficit hyperactivity disorder: a systematic review and net-
work meta-analysis. BMJ mental health. 2024; 27: ¢301303. https:
//doi.org/10.1136/bmjment-2024-301303.

Sultan MA, Nawaz FA, Alattar B, Khalaf E, Shadan S, El-Abiary N,
et al. Assessing the impact of mindfulness programs on attention-
deficit/hyperactivity disorder in children and adolescents: a system-
atic review. BMC pediatrics. 2025; 25: 32. https://doi.org/10.1186/
512887-024-05310-z.

Wong SYS, Chan SKC, Yip BHK, Wang W, Lo HHM, Zhang D,
et al. The effects of mindfulness for youth (MYmind) versus group
cognitive behavioral therapy in improving attention and reducing be-
havioral problems among children with attention-deficit hyperactiv-
ity disorder and their parents: a randomized controlled trial. Psy-
chotherapy and psychosomatics. 2023; 92: 379-390. https://doi.org/
10.1159/000534962.

Badia-Aguarén T, Royuela-Colomer E, Pera-Guardiola V, Vergés-
Balasch P, Cebolla A, Luciano JV, et al. Combining mindfulness
and cognitive training in children with attention deficit hyperactiv-
ity disorder: study protocol of a pilot randomized controlled trial
(the NeuroMind study). Frontiers in psychology. 2024; 15: 1291198.
https://doi.org/10.3389/fpsyg.2024.1291198.

Wolraich ML, Hagan JF Jr, Allan C, Chan E, Davison D, Earls M,
et al. Clinical practice guideline for the diagnosis, evaluation, and
treatment of attention-deficit/hyperactivity disorder in children and
adolescents. Pediatrics. 2019; 144: €20192528. https://doi.org/10.
1542/peds.2019-2528.

12 Actas Esp Psiquiatr 2026;1—13. https://doi.org/10.62641/aep.2402 | ISSN:1578-2735
© 2026 The Author(s). This is an open access article under the CC BY 4.0 license.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.jad.2023.07.071
https://doi.org/10.1016/j.jad.2023.07.071
https://doi.org/10.2196/55569
https://doi.org/10.1016/j.bpsc.2020.02.005
https://doi.org/10.1542/pir.2020-000612
https://doi.org/10.1542/pir.2020-000612
https://doi.org/10.7759/cureus.36989
https://doi.org/10.7759/cureus.36989
https://doi.org/10.3389/fpsyt.2024.1476522
https://doi.org/10.3389/fpsyt.2024.1476522
https://doi.org/10.1111/papt.12455
https://doi.org/10.1136/bmjment-2024-301303
https://doi.org/10.1136/bmjment-2024-301303
https://doi.org/10.1186/s12887-024-05310-z
https://doi.org/10.1186/s12887-024-05310-z
https://doi.org/10.1159/000534962
https://doi.org/10.1159/000534962
https://doi.org/10.3389/fpsyg.2024.1291198
https://doi.org/10.1542/peds.2019-2528
https://doi.org/10.1542/peds.2019-2528

Weijun Yuan, ef al.

Effects of Cognitive Behavioural Therapy and Mindfulness-Based Interventions Combined With Structured

Care on Executive Function, Emotion Regulation, and Impulsive Behaviour During Dental Treatment in Chil-
dren With Attention-Deficit/Hyperactivity Disorder

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

Lee K, Cascella M, Marwaha R. Intellectual disability. StatPearls [24] Abidin RR. Parenting Stress Index: professional manual. 4th ed. Psy-
Publishing: Treasure Island (FL). 2025. Available at: https:/www. chological Assessment Resources: Lutz (FL). 2012.
ncbi.nlm.nih.gov/books/NBK 547654/ (Accessed: 27 August 2026). [25] Barroso NE, Hungerford GM, Garcia D, Graziano PA, Bagner DM.
Wigal S, Chappell P, Palumbo D, Lubaczewski S, Ramaker S, Abbas Psychometric properties of the Parenting Stress Index-Short Form
R. Diagnosis and treatment options for preschoolers with attention- (PSI-SF) in a high-risk sample of mothers and their infants. Psycho-
deficit/hyperactivity disorder. Journal of child and adolescent psy- logical assessment. 2016; 28: 1331-1335. https://doi.org/10.1037/
chopharmacology. 2020; 30: 104—118. https://doi.org/10.1089/cap. pas0000257.
2019.0116. [26] Nejati V, Derakhshan Z. Attention training improves execu-
Kleve L, Vérdal L, Elgen IB. The nurse role in the management of tive functions and ameliorates behavioral symptoms in children
ADHD in children and adolescent: A literature review. Frontiers with attention-deficit hyperactivity disorder: implication of tele-
in psychiatry. 2022; 13: 676528. https://doi.org/10.3389/fpsyt.2022. cognitive-rehabilitation in the era of coronavirus disease. Games for
676528. health journal. 2024; 13: 40-49. https://doi.org/10.1089/g4h.2023.
Pfiffner LJ, Haack LM. Behavior management for school-aged chil- 0002-
dren with ADHD. Child and adolescent psychiatric clinics of North [27] Qiu H, Liang X, Wang P, Zhang H, Shum DHK. Efficacy of
America. 2014; 23: 731-746. https://doi.org/10.1016/j.chc.2014.05. non-pharmacological interventions on executive functions in chil-
014. dren and adolescents with ADHD: A systematic review and meta-
. . . . analysis. Asian journal of psychiatry. 2023; 87: 103692. https://doi.
Gioia GA, Isquith PK, Guy SC, Kenworthy L. Behavior Rating In- org/10.1016/j.jp.2023.103692.
ventory of Executive Function, Second Edition (BRIEF2). Psycho- '
logical Assessment Resources: Lutz, FL. 2015. [28] Agrez K, Vakli P, Weiss B, Vidnyanszky Z, Bunford N. Assessing the
. ) ) association between ADHD and brain maturation in late childhood
Cas§lles-P ina L, Del Amo PS, Aguado D, LoPeZ-Castroman J, and emotion regulation in early adolescence. Translational psychia-
Sanjuén-Antinez JD, Delgado-Gémez D. A data science approach to try. 2025; 15: 185. https://doi.org/10.1038/s41398-025-03411-6.
optimize ADHD assessment with the BRIEF-2 questionnaire. Trans-
lational neuroscience. 2024; 15: 20220349. https://doi.org/10.1515/ [29] Hassan Awaji HH, Alharbi RA, Mokli MB, Balawi GM, ALzahrani
tnsci-2022-0349. YS, Khan AR, et al. Mapping the mind: a network meta-analysis
. ) of mindfulness and traditional and digital interventions for cog-
Conners CK. Conners 3rd Edition Manual. 3rd ed. Multi-Health Sys- nitive and behavioral enhancement in children with attention-
tems: Toronto. 2008. deficit/hyperactivity disorder (ADHD). Curéus. 2026; 18: ¢102453.
Swanson JM, Kraemer HC, Hinshaw SP, Arnold LE, Conners CK, https://doi.org/10.7759/cureus.102453.
Abikoff HB, et al. Clinical relevar}ce of the primary findings of the [30] DharV, Gosnell E, Jayaraman J, Law C, Majstorovi¢ M, Marghalani
MTA.: success rates based on severity of AD 1—_1D and ODD symptorps AA, et al. Nonpharmacological behavior guidance for the pediatric
at the end of treatment. Journal of the American Academy of Child dental patient. Pediatric dentistry. 2023; 45: 385-410.
and Adolescent Psychiatry. 2001; 40: 168—179. https://doi.org/10.
1097/00004583-200102000-00011. [31] Stan D, Voicu D, Zainea P, Toma A, Ciubara A. Reframing den-
. ) tal anxiety: cognitive behavioral therapy and its role in phobia
S1lve@an MR, Bennett I.{’ F euers'tahler L, Stad'tern.lan Jf Dick AS’ treatment—a narrative review. Diseases. 2025; 13: 377. https://do
Graziano P, et al. Measuring emotion dysregulation in children with .0rg/10.3390/discases13110377.
attention-deficit/hyperactivity disorder: revisiting the factor struc-
ture of the Emotion Regulation Checklist. Behavior therapy. 2022; [32] Lin PY, Chou WJ, Hsiao RC, Liu TL, Yen CF. Association of af-
53: 196-207. https://doi.org/10.1016/j.beth.2021.07.004. filiate stigma with parenting stress and its moderators among care-
) ) . ) givers of children with attention-deficit/hyperactivity disorder. Inter-
Sharma A, Tyagi R Behavior assessr.nent O_f children m. d.ental seF— national journal of environmental research and public health. 2023;
tings: a retrospective study. International journal of clinical pedi- 20: 3192. https://doi.org/10.3390/ijerph20043192.
atric dentistry. 2011; 4: 35-39. https://doi.org/10.5005/jp-journal
s-10005-1078. [33] Lo HHM, Lam J, Zhang ZJ, Cheung M, Chan SKC, Wong EWY,
. o . et al. Effects of an online mindfulness-based program for parents of
Ma L, Wang M’ Jing Qﬁ Zhao ], Wan-K, Xu Q. Reliability and valid- children with attention deficit/hyperactivity disorder: a pilot, mixed
ity of the Chinese version ofthe Children’s Ff:ar 'Survey. Schedule- methods study. Frontiers in psychiatry. 2024; 15: 1376867. hitps:
Dental Subscale. Intemgtlonal JournalA of paediatric dentistry. 2015; //doi.org/10.3389/fpsyt.2024.1376867.
25: 110-116. https://doi.org/10.1111/ipd.12106.
Actas Esp Psiquiatr 2026;1—13. https://doi.org/10.62641/aep.2402 | ISSN:1578-2735 13

© 2026 The Author(s). This is an open access article under the CC BY 4.0 license.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.ncbi.nlm.nih.gov/books/NBK547654/
https://www.ncbi.nlm.nih.gov/books/NBK547654/
https://doi.org/10.1089/cap.2019.0116
https://doi.org/10.1089/cap.2019.0116
https://doi.org/10.3389/fpsyt.2022.676528
https://doi.org/10.3389/fpsyt.2022.676528
https://doi.org/10.1016/j.chc.2014.05.014
https://doi.org/10.1016/j.chc.2014.05.014
https://doi.org/10.1515/tnsci-2022-0349
https://doi.org/10.1515/tnsci-2022-0349
https://doi.org/10.1097/00004583-200102000-00011
https://doi.org/10.1097/00004583-200102000-00011
https://doi.org/10.1016/j.beth.2021.07.004
https://doi.org/10.5005/jp-journals-10005-1078
https://doi.org/10.5005/jp-journals-10005-1078
https://doi.org/10.1111/ipd.12106
https://doi.org/10.1037/pas0000257
https://doi.org/10.1037/pas0000257
https://doi.org/10.1089/g4h.2023.0002
https://doi.org/10.1089/g4h.2023.0002
https://doi.org/10.1016/j.ajp.2023.103692
https://doi.org/10.1016/j.ajp.2023.103692
https://doi.org/10.1038/s41398-025-03411-6
https://doi.org/10.7759/cureus.102453
https://doi.org/10.3390/diseases13110377
https://doi.org/10.3390/diseases13110377
https://doi.org/10.3390/ijerph20043192
https://doi.org/10.3389/fpsyt.2024.1376867
https://doi.org/10.3389/fpsyt.2024.1376867

	Abstract
	Keywords
	Introduction
	Materials and Methods
	Study Design and Ethics
	Study Subjects
	Treatment Protocols
	Combined Therapy Group (CBT + MBI + Structured Care)
	Control Group

	Outcomes and Assessment Tools
	Statistics Analysis

	Results
	Baseline Characteristics
	Executive Function and Attention Outcomes
	BRIEF-2 and Conners-3 Scores

	Core Symptoms of ADHD: SNAP-IV Scores
	Emotion Regulation: ERC Scores
	Dental Impulsive Behaviour and Dental Fear: FBRS and CFSS-DS Scores
	Family Functioning: Parental Stress Index (PSI-4)
	Descriptive Summary of Structured Care Adherence
	Adjusted and Sensitivity Analyses

	Discussion
	Interpretation of the Main Findings
	Limitations of this Study

	Conclusions
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest

