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ABSTRACT

Introduction Cognitive behavioural therapy (CBT) is

an evidence-based treatment for adults with attention
deficit hyperactivity disorder (ADHD). However, it is still
inconsistent whether a combination of CBT would have
additive effects in medicated ADHD in adulthood. And if
CBT would have additional effects, what kind and which
dimension would CBT play a part? This study estimates
the efficacy of CBT in stable medicated adult ADHD, using
long-term outcomes and multidimensional evaluations.
Methods and analysis It is a two-armed, randomised
controlled trial on the superiority of the efficacy of 12
weeks of CBT on medicated adult ADHD. We compare
the short-term and long-term outcomes between

CBT combined with medication (CBT+M) group and

the medication-only (M) group, including ADHD core
symptoms, emotional symptoms, executive function, self-
esteem, life quality and brain function using functional
near-infrared spectroscopy data. Participants are
outpatients of the Peking University Sixth Hospital and
those recruited online, diagnosed as adult ADHD and with
stable medication treatment. We estimate ADHD core
symptoms and combined symptoms at baseline (T1) and
week 12 (T2), week 24 (T3), week 36 (T4) and week 48
(T5).

Ethics and dissemination This trial has been approved
by the Ethics and Clinical Research Committees of Peking
University Sixth Hospital and will be performed under

the Declaration of Helsinki with the Medical Research
Involving Human Subjects Act (WMO). The results will be
disseminated in a peer-reviewed journal and a conference
presentation.

Trial registration number ChiCTR (ChiCTR1900021705).

INTRODUCTION

Attention deficit hyperactivity disorder
(ADHD) is a childhood-onset neurodevel-
opmental disorder characterised by develop-
mentally inappropriate levels of inattention,
hyperactivity and impulsivity.! About 50%
of childhood ADHD have symptoms lasting
into adulthood,2 affecting 2.8% of the adult

Strengths and limitations of this study

» This is the first randomised controlled trial in China
to evaluate the efficacy of cognitive behaviouralther-
apy (CBT) in stable medicated ADHD in adulthood,
with estimations of multiple dimensions, including
core symptoms, emotional status, executive func-
tion, self-esteem and social function.

» Functional near-infrared spectroscopy and execu-
tive function examinations are used to test the brain
function and further exploration of the mechanism
of CBT treatment.

» A 1-year follow-up is conducted to track the short-
term and long-term effects of different treatment
options.

» Comorbidities and medication intake of participants
need to be strictly controlled to avoid biasing test
results.

» The single-centre randomised controlled study de-
sign might lead to under-represented results.

population.” Adults with ADHD have a higher
opportunity to combine with affective disor-
ders,4 substance abuse,5 personality disorder
and other psychiatric disorders.®” Meanwhile,
adult ADHD encounters challenges in terms
of time management, organisation, self-
regulation and more occupational distress,
such as lower productivity, lower income and
lower job satisfaction,” ? higher unemploy-
ment,"” leading to further occupational stress
and economic pressure,'’ poor family func-
tion and partnership.'?

In clinical, the treatment of adult ADHD
should follow a multimodal and multidisci-
plinary approach, including psychoeduca-
tion, pharmacotherapy, cognitive behavioural
therapy (CBT) and coaching."” Methylphe-
nidate hydrochloride (MPH) and atom-
oxetine, mainly used in China, are almost
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equally effective for ADHD core symptoms as well as
emotional symptoms,'* ' and stable medication might
bring a benefit for long-term outcomes.'® However,
because of side effects'”™? and residual symptoms after
treatment,”*** high treatment discontinuation and poor
medication compliance are still an influencing factor for
long-term outcomes.* **

CBT has been recommended as an adjunct to medica-
tion'” when patients are still significantly symptomatic.”
It focuses on the coherence of selfidentity®® and helps
patients to identify automated thinking, to clarify cogni-
tive errors, to generate adaptive thinking with specific
questioning techniques, to form better behavioural
models using behavioural activation skills, to redirect
emotions and actions, and ultimately to achieve symptom
improvement.”’” The efficacy of CBT in adult ADHD
has been proven in a lot of dimensions, including self-
reported ADHD core symptoms, emotional symptoms,
self-esteem, social functions and time management
strategies.”™ A meta-analysis suggested that the effi-
cacy of CBT on core symptoms could be sustained for
at least 12months.”* Whereas, up to the largest clinical
trial, groups receiving psychosocial therapy had supe-
rior outcomes to active control groups at follow-up only
in the Clinical Global Impression (CGI) score, but not
in self-reported ADHD symptoms and emotional symp-
toms.” It is demonstrated that the efficacy of CBT can
be maintained up to 12 months after the end of the treat-
ment, whereas the magnitudes of the reported effects are
heterogeneous and the effect on emotional and social
dimensions remains uncertain.* * 343637

Different mechanisms of action underlie pharmaco-
therapy and psychotherapy.”® A combination of CBT and
medication theoretically might achieve a stronger clin-
ical effect than pharmacotherapy alone. Most researches
suggested that in medicated adults with ADHD, a
combination of CBT would have superior efficacy on
clinician-reported and self-reported ADHD symptoms,
both compared with the waiting list group,” * relax-
ation and educational support® and clinical manage-
ment™ * groups. However, some researches showed that
the CBT combined treatment showed equal success in
treatment than medication alone.* Also, inconsistent
results existed when we compare the combined therapy
on emotional symptoms, emotional control and social
function dimensions. In some researches, self-reported
depression and anxiety scores were significantly lower in
the CBT group.?®*” In Bramham et al’ research, clinician-
reported depression and anxiety presented a significant
improvement in both groups, regardless of whether the
participants had received CBT.* Philipsen et af° found
no significant differences in depression between groups,
both after the treatment and long-term follow-up.*' And
in Emilsson et al research,30 differences of emotional
symptoms emerged at the 3-month follow-up but not
immediately after the treatment.

In the above-mentioned studies, the inclusion criteria
and medication strategies were inconsistent, which might

lead to differences in clinical outcomes. Therefore,
further research is needed to explore what additive effects
of CBT exist in medicate-treated adults with ADHD? And
what kind of clinical dimensions and neurological mecha-
nisms may CBT and medical treatment ultimately benefit
patients?

Executive dysfunctions are correlates of ADHD regard-
less of gender and age,” and both stimulants* and
non-stimulants** help to improve executive function
(EF), including planning, decision making and cogni-
tive processing capabilities. Both self-reported question-
naires and neuropsychological evaluations are necessary
because different dimensions would be involved.* In
some studies, CBT helps to improve EF, mostly in areas of
self-reported EF,*® *** whereas inconsistent in the objec-
tive evaluation index.*”™ Our team previously explored
self-reported EF and some dimensions of the objective
EF using Cambridge Neuropsychological Testing Auto-
mated Battery.”” Recent reviews have found inconsistent
results for potential neuroimaging predictors of CBT and
medical treatment outcomes in major depression,” *!
but not enough evidence for ADHD. So, it is still a ques-
tion that in which way that CBT takes effect on EF, and
whether there would be an objective biomarker as a
potential predictor?

fNIRS is regarded as a viable alternative to functional
MRI.’*** It offers the portable nature and low sensitivity to
movement as well as a good resolution in both temporal
and spatial domains,” ideal for exploring brain function
of the prefrontal cortex, the place where cognition and
emotion interacts” ** and also predicts cognitive improve-
ment®®® for adult ADHD. However, there are no relevant
reports on the study of brain function changes before and
after CBT and medical treatment using fNIRS. Based on
the advantages of fNIRS, such as sensitivity, portability and
time saving, results in fNIRS might be an objective test
indicator for brain function before and after treatment.

Based on the previous researches of our team, the
efficacy of the localised group CBT treatment module
has been fully confirmed and we have accumulated a
large amount of experience in the clinical study of adult
ADHD." * Huang e al'’ recruited medication naive
patients and those with stable medication and followed-up
for 3 months after group CBT and confirmed the efficacy
of group CBT in China, including core symptoms, impul-
sivity and EF such as spatial planning and spatial working
memory. A retrospective analysis based on the previous
randomised controlled trial (RCT) and clinical statistics™
compared the efficacy of CBT with or without medication,
further indicating the efficacy of group CBT for adults
with ADHD in core ADHD symptoms, anxiety and depres-
sion symptoms, daily life EF and social functions. Those
with stable medication presented broader improvements
in self-reported EFs, but not in clinical symptoms, than
CBT alone. Based on the results of previous researches,
the efficacy of CBT can be confirmed, whereas RCT study
is still needed to verify the further improvement of CBT
in patients with stable medication.

2

Pan M-R, et al. BMJ Open 2020;10:6037514. doi:10.1136/bmjopen-2020-037514



Aim and research questions
The primary research questions are: (1) In China,
whether CBT can have additive effects on core symptoms
and related symptoms in medicated adults with ADHD?,
(2) What is the unique advantage of combined treatment
compared with medical treatment alone? and (3) What
kind of changes may happen during medical treatment
and combined with CBT, especially in objective executive
and brain functions? There are still other questions: (1)
What specific factors contribute to the ultimate thera-
peutic effect during CBT or/and medication treatment,
including estimated IQ), symptom severity, comorbidity,
social and economic status and neuropsychological
factors as biological markers? and (2) To date, a high
level of heterogeneity among studies existed in the long-
term outcome of CBT.**

The hypothesis of this study is that:

1. For adult ADHD with stable medication, a combina-
tion of CBT would bring an additive improvement
in multiple dimensions, including core symptoms,
emotional symptoms, self-esteem and functional
outcomes.

2. In stable medicated adult ADHD, those combined with
CBT may perform more adaptive thinking, better emo-
tional control and quality of life over a long period of
time.

3. In stable medicated adult ADHD, an improvement of
brain function would be found after CBT, especially on
the prefrontal lobe.

METHODS AND ANALYSIS

Design

To evaluate the effect of CBT on medicated ADHD adults,
a two-armed, tester-blinded, superiority randomised
controlled clinical trial is designed, including CBT
combined with medication (CBT+M) group and the
medication-only (M) group with basic clinical manage-
ment based on their own need. Before the start of inclu-
sion, the trial was registered at the Chinese Clinical Trial
Registry.

The primary and secondary outcomes will be evaluated
at baseline (T1), after 12 weeks of treatment (week 12,
T2),week 24 (T3), week 36 (T4) and week 48 (TH). More-
over, ADHD core symptoms and two emotional symptoms
will be rated weekly during the 12 weeks of treatment to
monitor the changes in the CBT+M group. The follow-up
will be conducted at each time for patients in both groups
from multiple dimensions (figure 1). Considering the
interest of the medication-only participants, on request,
we will provide them with 12 weeks of CBT at no charge
after the study.

Participants, recruitment and eligibility criteria

The subjects are outpatients of the Peking University
Sixth Hospital. Both patients who volunteered in outpa-
tient clinics or those recruited through the internet will
be included. All subjects will be fully informed about the

Outpatients recruited Volunteered outpatient
through the Internet clinics

Inclusion and exclusion criteria

A

T1 Stable medicated patients
Baseline measurement

Randomisation

\

CBT+M group

Y
the Medication only
group

Y

Intervention
12 weeks CBT

Y

Stable medication

Y

Follow-up at week 12 |

Follow-up at week 24 |

Follow-up at week 36 |

Follow-up at week 48 |

Figure 1 Trial flow. CBT, cognitive behavioural therapy;
CBT+M, CBT combined with medication.

research before being asked to sign the informed consent

form. The key inclusion criteria include:

1. Outpatients from Peking University Sixth Hospital,
between the age of 18 and 45 years. All participants
have received a diagnosis of adult ADHD through
Conners’ Adult ADHD Diagnostic Interview based on
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV), and also a Clinical Global
Impression Scale (CGI-S)GOZS.

2. Patients with stable use of medication (drug fluctua-
tions <10% for at least 1month), either with MPH
controlled-release tablets (concerta) or atomoxetine
hydrochloride (strattera).

The key exclusion criteria include:

1. Patients with current severe mental disorders, includ-
ing psychotic disorders, current mania episode of
bipolar disorder, severe depressive episodes with psy-
chotic symptoms or high risk of suicide/self-injury,
severe panic disorder, substance abuse and antisocial
personality disorder.

2. Those with estimated 1Q <80.

. Those with suicide risk.

4. Unstable physical condition (such as diabetes, angina
pectoris, hypertension, active hepatitis and so on).

5. Prior or present participation in other psychological
therapies.
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Randomisation and blinding

Participant randomisation will be undertaken centrally by
aresearcher not involved in outcome assessment or inter-
vention delivery. The researcher uses SPSS V.22.0 software
to generate random numbers and corresponding group-
ings, stores the sequence in a password-protected data
management system and then will inform participants.
All assessors and investigators (including the psychother-
apists) will not be aware of which treatment order partic-
ipants have been allocated to. Also, assessors at baseline
and the follow-up will not be involved in the study design
and CBT. Independent statisticians will analyse the
research outcomes. The assessors are uniformly trained
to ensure the consistency of the assessment results.

Intervention

Cognitive behavioural therapy

The 12 weeks of group CBT was based on a published
and validated manual.?® # °' This manual was trans-
lated into the Chinese version and was suitable for
Chinese patients.47 %2 The 12-weekly CBT sessions had six
modules, including psychoeducation, building a helpful
relationship, organisation and planning, coping with
distractibility, cognitive restructuring and dealing with
procrastination with all the learnt skills. As the manual
was conducted individually by previous studies, we added
some strategies of group CBT in practice. We selected a
sizeable amount of reinforcement from the therapist and
group members, making it more suitable for Chinese
adult ADHD. The main structures and contents were as
shown in figure 2.

There are two psychiatrists (one leader and one
coleader) conducting the CBT and they have received
the same systematic psychotherapy training, including
CBT training and group psychotherapy training held at
the Peking University Sixth Hospital and the Chinese

Psychological Society. One psychiatrist is in charge of the
therapy and the other is a coleader as well as an observer.
Systematic group CBT supervision is conducted at the
Peking University every 2 weeks during the study to take
control of therapists’ competence.

The assessors are mainly postgraduate students of
psychiatry, who have received unified training to use all
the measurement tools. The principal investigator moni-
tors the whole research progress and ensures all steps
taken according to the original protocol. The assessment
of EF and the fNIRS are conducted by one investigator
respectively to minimise bias. As for diagnostic inter-
views and examinations, including Conners’ adult ADHD
diagnostic interview for DSM-IV (CAADID), Structured
clinical interview for DSM-IV Axis-I disorders (SCID-I),
Structured clinical interview for DSM-IV Axis-II disorders
(SCID-II), Wechsler Adult Intelligence Revised in China
(WAIS-RC) and so on, the investigators will be uniformly
trained and consistency evaluation will be carried out
after training. Kappa between assessors is between 0.76
and 0.80 (p<0.01) to ensure the consistency of the
researcher’s diagnostic evaluation and meet the research
needs. The Ethics Committee supervises the interests of
subjects such as safety and confidentiality.

Outcome assessment
Diagnostic interview and 1Q evaluations
CAADID:*itisastructured interview based on the DSM-IV
criteria and used for assessing adult ADHD diagnosis.
SCID-I and SCID-II:** structured interview to assess
disorders according to DSM-IV Axis-I (SCID-I, such as
affective disorders and anxiety disorders) and Axis-II
disorders (SCID-II, personality disorders) are used to
assess comorbid disorders at baseline diagnosis.
WAIS-RC:® it is divided into urban and rural versions
and used to evaluate the patient’s IQ. Results include

Modules Sessions

Psycho-education

Welcome, ice breaking and psycho-education.

Relationship of my friends and family members

Building a helpful relationship
Aims building

Organisation and planning

Schedules management and multitask organisation

Problem solving and major task management

File organisation

Measurement of attention span and improve attentional control

Coping with distractibility

Management of surroundings to reduce distractibility

Cognitive restructuring

Cognitive model introduction and it effect on ADHD

Restructuring dysfunctional thinking and maladaptive beliefs

An overview and practice in cognitive restructuring and emotional control

Dealing with procrastination

Dealing with procrastination with all the learned skills

Figure 2 Structure for CBT treatment. ADHD, attention deficithyperactivity disorder; CBT, cognitive behavioural therapy.
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verbal 1Q), performance IQ and full-scale 1Q (FIQ). FIQ
score was used and higher scores indicate higher 1Q
levels.

Primary outcome

ADHD Rating Scale (ADHD-RS):* it is a selfreport
18-item scale corresponding to the DSM-IV symptoms
of ADHD, including the inattention subscale and impul-
siveness hyperactivity subscale. The scale is rated from 0
to 3 based on symptom frequency. Higher scores reflect
more serious symptoms. The ADHD-RS was also rated by
patients weekly, during the 12 weeks of CBT. The internal
consistency and construct validity of ADHD-RS have been
established.®’

Secondary outcomes

ADHD core symptoms and impulsiveness

Conners Adult ADHD Rating Scale Self-report Screening
Version:® it has 30 items and is rated from 0 to 3 scale
according to the frequency of ADHD symptoms. Higher
scores represent severer symptoms.

Barratt Impulsiveness Scale:” it is a 30-item self-report
scale and widely used for self-reported impulsiveness. The
items are rated 1 to 4 based on the frequency of impulsive
behaviours and higher scores mean higher impulsivity.
Results include three factors: attention, motor and non-
planning impulsiveness.

Emotional symptoms
Self-rating Anxiety Scale” and Self-rating Depression
Scale”! are both 20-item self-report scales to estimate
current anxiety and depressive severity. Items are rated
on a scale from 1 (not at all) to 4 (most of the time) and
higher total scores indicate more serious symptoms.
State-Trait Anxiety Inventory (STAI)™ and State-Trait
Anger Expression Inventory-2 (STAXI-II)™ are used to
estimate emotional control. STAI is a 40-item scale (20
items of anxiety state and 20 items of anxiety trait) and
differentiates between the temporary condition of state
anxiety and the more general and long-standing quality
of trait anxiety. STAXI-II is a 57-item multidimensional
measure of anger expression/control and commonly
used in anger management researches.

Self-esteem and social function

Self-esteem scale:”* it is a global self-rating scale to assess
the work, social life or leisure activities, and home life or
family responsibilities. Items are rated on a scale from
1 to 4 and higher total scores indicate a higher level of
self-esteem.

General Self-Efficacy Scale:” it is a 10-item self-rating
scale about the assessment of self-confidence and self-
efficacy in coping with difficulties. Items are rated from
1 to 4 points and higher scores indicate a higher self-
efficacy. The current Chinese version of the question-
naire has good reliability and validity.

WHO Quality of Life-Brief Version (WHOQOL-BREF) 7
and Sheehan Disability Scale:”” WHOQOL-BREF is a
26-item self-report scale about the degree of satisfaction

in four domains, including physical health, psychological,
social relationships and environment. Sheehan Disability
Scale is a global self-rating scale to assess work, social life or
leisure activities, and home life or family responsibilities.

Automatic thoughts

Dysfunctional Attitude Scale™ is used as a measuring tool
for individuals’ bad life attitudes or beliefs. Automatic
Thoughts Questionnaire”™ is designed to evaluate the
frequency of spontaneous negative thoughts associated
with depression. Coping Style Questionnaire® is used as
an assessment of a scale for measuring coping strategies.

EF and brain function

Behaviour Rating Inventory of Executive Function-Adult
Version (BRIEF-A):*! it is a 75-item self-report scale that
captures views of an adult’s EF or selfregulation in the
patient’s everyday environment, with responses scored
from 1 (never) to 3 (often). Results included a composite
index score, Global Executive Composite and two
subindex scores: Behavioural Regulation Index and Meta-
cognition Index, based on nine subscales. Higher scores
indicate severer impairment of EF.

Stroop Colour Test,* Trail Marking Test (TMT)® as
well as Continuous Performance Tests (CPTs)®! are used
to evaluate the patient’s ability of selective attention, inhi-
bition, spatial working memory, flexibility and alertness
respectively.

fNIRS is used to assess the whole-brain haemodynamic
changes during resting state before and after treatment.

We summarised all the evaluations and assessing time
points in table 1.

Sample size

The primary outcome measure is the reduction rate
of the ADHD-RS scores. According to the results
of previous research data, we defined the response
to treatment as a 25% decrease in the ADHD-RS
score and remission as a 40% drop in the ADHD-
RS-Inv score. Based on previous research®® and the
[0 /25 (T 5)+28/pT—pyp2(0 ) |

(pl—p2)?

(n=number of subjects, za=1.96, zf=1.282), we assume
the drop-out rate is 20% during 12-week treatment and
30% during the follow-up sessions, so the final calcu-
lation required 46 people in each group. A total of 92
people will be included in the two groups.

formula nl=n2=

Data collection and management

All clinical data, including clinical interviews and ques-
tionnaires obtained for this research, will be treated as
confidential and securely stored. All written materials
are entered using Epidata software. Specialised data
entry staff enter the database within 1week of the orig-
inal data collection. A prompt supplement and verify is
necessary if data are incomplete or unclear. Participant
data will be identified by a unique ID number that will be
allocated after the participant gives consent to participate

Pan M-R, et al. BMJ Open 2020;10:e037514. doi:10.1136/bmjopen-2020-037514
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Table 1 Evaluations applied at different time points
Baseline Week  Week 12 Week 24 Week 36 Week 48
Measures (T1) 2-11* (T2) (T3) (T4) (T5)
Formed consent °
Diagnostic interview and IQ evaluations °
ADHD core symptoms
ADHD-RS ° ° ° ° °
CAARS ° ° ° ° ° °
BIS ° ° ° °
Emotional symptoms
SAS ° ° ° ° ° °
SDS-1 ° ° ° ° ° °
STAI ° ° ° ° °
STAIX-II ° ° ° ° °
Self-esteem and social function
SES ° ° ° ° °
GSES ° ° ° ° °
WHOQOL-BREF ° ° ° ° °
SDS-2 ° ° ° ° °
Automatic thoughts
DAS ° ° ° °
ATQ ° ° ° ° °
csQ ° ° ° ° °
Executive function and brain function
BRIEF-A ° ° ° ° °
Stroop Colour Test ° °
T™MT ° ]
CPT ° °
fNIRS ° °

*Only for the CBT+M group.

ADHD, attention deficit hyperactivity disorder; ADHD-RS, ADHD Rating Scale; ATQ, Automatic Thoughts Questionnaire; BIS, Barratt
Impulsiveness Scale; BRIEF-A, Behaviour Rating Inventory of Executive Function-Adult Version; CAARS, Conners Adult ADHD Rating Scale
Self-report Screening Version; CBT, cognitive behaviroal therapy; CBT+M, CBT combined with medication; CPT, Continuous Performance
Tests; CSQ, Coping Style Questionnaire; DAS, Dysfunctional Attitude Scale; fNIRS, functional near-infrared spectroscopy; GSES, General
Self-Efficacy Scale; SAS, Self-rating Anxiety Scale; SDS-1, Self-rating Depression Scale; SDS-2, Sheehan Disability Scale; SES, Self-Esteem
Scale; STAI, State-Trait Anxiety Inventory; STAIX-II, State-Trait Anger Expression Inventory-2; TMT, Trail Marking Test; WHOQOL-BRIEF, WHO

Quality of Life-Brief Version.

in the study. The ID linking the participant’s identity or
personal details will be stored in a password-encrypted
file located at Peking University Sixth Hospital in written
and computerised formats. All electronic information
will be backed up regularly to avoid loss. Only researchers
affiliated with the research will have access to clinic data.

Data analysis

Two independent sample t-tests and x? tests are used to
compare the baseline variables such as age, gender, 1Q,
years of education and so on. The mixed linear model
analysis (MLM) is used to compare the efficacy between

groups at different estimated times. Group, time and
their interaction are used as fixed effects and interindi-
vidual differences are used as random effects. We esti-
mate each dimension at week 12, week 24, week 36 and
week 48, including ADHD core symptoms, emotional
symptoms, EF, self-esteem, automatic thinking and life
quality. Moderating effects of baseline characters (such
as age, gender, years of education, 1Q), comorbidity and
so on) will also be considered. Covariate adjustment will
also be conducted if significant differences at baseline
between groups exist so that their effects on the results of
the mixed linear model can be excluded.
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The functional connectivity analysis tool for near-
infrared spectroscopy data (FC-NIRS) package is used
to preprocess the resting state data. Changes in haemo-
globin concentration (oxygenated, deoxygenated and
total haemoglobin) at two wavelengths (690 and 830 nm)
are calculated with modified Beer-Lambert law. To
obtain low-frequency haemodynamic fluctuations, band-
pass filtered is set as 0.01-0.1 HZ. Then, typical motion-
induced artefacts and systematic physiological noise are
removed according to temporal independent component
analysis. Finally, we extract 6min stable haemoglobin
data from the continuous-time course of each individual.
Then the mixed linear model analysis is used for further
comparison.

The statistics are based on intent-to-treat analysis and
the multiple imputation (imputation for five times) is
conducted in the original dataset to address the missing
data. The primary endpoint analysis is efficacy differ-
ences between groups with ADHD-RS scores at 12 weeks.
The secondary endpoints analysis is efficacy differences
with ADHD-RS scores and other measurement indicators
during the follow-ups.

Ethics and dissemination

This trial has been approved by the Ethics and Clinical
Research Committees of Peking University Sixth Hospital
((2018) Ethicsreview number (41)) and will be performed
in accordance with the Declaration of Helsinki with the
Medical Research Involving Human Subjects Act (WMO).
Participants will have been properly informed about the
study characteristics and objectives previously to study
inclusion. They will also be informed about the voluntary
nature of participation and the ability to leave anytime
with the guarantee that they will still receive treatment
in the clinic. Patients in the medication-only group will
receive 12 weeks of CBT treatment with no charge once
the study is finished.

Patient and public involvement

We recruit participants through online recruitment and
distribution of the brochure in outpatient clinics and
conduct trials with sufficient information on the study
design. We will obtain written informed consent of partic-
ipants before group allocation. Based on the previous
researches of our team, we have solicited patients’ opin-
ions and suggestions for improvement of CBT treatment
and follow-up. Following completion, a plain English
version of the results will be made available to patients
via their study doctor. The results will be disseminated in
a peerreviewed journal and a conference presentation.

DISCUSSION

This study has several strengths: (1) the randomised
controlled design and evaluator blindness, rigorous
tester training and quality control to reduce selec-
tion bias and information bias; (2) standardised diag-
nostic and assessment instruments including subjective

self-rating scales, objective EF and brain function eval-
uations; (3) professional psychotherapists who have
received regular training and supervision; (4) the use
of the group CBT manual, which has been improved
for Chinese patients and confirmed to have good thera-
peutic effects™ 7. and (5) the short-term and long-term
efficacy follow-ups.

Our study conducts multiple dimensional evaluations.
Apart from ADHD core symptoms, emotional symptoms,
self-esteem, automatic thinking and quality of life, we try
to explore more dimensions of EF. The BRIEF-A,*' Stroop
Colour Test,” TMT®* as well as CPTs* could test both the
ecological and practical aspects. Additionally, the NIRS
measurements would be used as an objective basis for
improving prefrontal function,86 87 and the neuropsycho-
logical tests could help identify the potential biomarkers
that reflect or predict outcomes.

Compared with previous studies in our team, we
broaden the inclusion criteria in this study and included
patients with affective disorders. The advantage is that
the results of the study are closer to real-world clinical.
However, comorbidity may also become a moderating
effect, requiring an additional subgroup analysis or
MLM:s to examine possible moderating effects of baseline
characters.

Second, we used the medication-only group as a control
group, which received basic clinical management based
on their own need, without specific intervention. One is
to observe the natural course of the patients of medical
treatment and the long-term efficacy; in contrast, the
research design may lead to differences in medication
adherence and clinical outcomes between groups during
follow-up. Medication combined with ‘non-directive
supportive therapy’ would be conducted in the future to
reduce the bias between the groups, such as group clin-
ical management or self-help groups.

In conclusion, this is the first time in China to study the
efficacy of CBT in medication-treated adults with ADHD.
Multidimensional assessment and a long-term follow-up
of 48 weeks are used to figure out which dimensions
patients will benefit from CBT at different periods. More-
over, an exploration of the mechanism of CBT treatment
and medical treatment is needed to find the therapeutic
effect factors and biomarkers and further analyse and
evaluate the comprehensive intervention model of adult
ADHD to provide a more individual and scientific treat-
ment plan for adult ADHD.
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