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AbstrACt
Introduction Individuals with obesity show deficits in 
executive functioning which have been implicated in 
decreased weight loss outcome. Preliminary evidence 
suggests that cognitive remediation therapy (CRT) 
improves executive functioning and weight loss in 
obesity. However, confirmatory support, especially 
for pre-weight loss use, is lacking. The CRT study 
aims at determining the efficacy of CRT versus no 
treatment control in patients with obesity before 
entering behavioural weight loss (BWL) treatment. It 
is hypothesised that individuals who receive CRT will 
show better weight loss outcome, improved executive 
functioning, greater weight loss-related behavioural 
changes and higher attendance of BWL treatment, 6 and 
12 months after cessation of CRT.
Methods and analysis In a single-centre, assessor-
blinded, randomised, two-armed parallel-group 
superiority trial, 260 adults with body mass index 
≥35.0 kg/m2 are centrally randomised to 8-week 
group-based CRT versus no treatment, before entering 
BWL treatment. Primary outcome is the amount of 
weight loss (%) at 6-month follow-up, compared with 
pre-treatment, derived from measured body weight. 
Secondary outcomes include improvement in executive 
functioning post-treatment and in weight loss-related 
behaviour, mental and physical health, and attendance 
to BWL treatment at 6-month and 12-month follow-up. 
Maintenance of weight loss at 12-month follow-up will 
be determined. Mixed model analyses based on intent-
to-treat will be used to compare the CRT and control 
groups with respect to differences in weight change 
between pre-treatment and 6-month follow-up. Similar 
models will be used for analysing 12-month follow-up 
data and secondary outcomes. Further analyses will 
include additional covariates to identify predictors of 
treatment outcome.
Ethics and dissemination The study was approved by 
the Ethical Committee of the University of Leipzig (256-
15-13072015, version ‘Final 1.0 from 28 May 2015). 
The study results will be disseminated through peer-
reviewed publications.
trial registration number DRKS00009333; Pre-results.

IntroduCtIon  
Prevalence rates for obesity and over-
weight in adults have increased over the 
prior decades.1 2 Obesity is a leading cause 
of health-related disorders, such as type 2 
diabetes mellitus and cardiovascular disease 
and premature mortality.3 4 This sequelae can 
be alleviated through modest weight loss5–7 
that can be achieved with behavioural weight 
loss (BWL) programmes,8 the standard in 
obesity treatment.9 However, in the long term, 
many BWL patients regain the majority of 
weight initially reduced.10 Recently, weight 
loss failure has been linked to detriments 
in cognitive function, especially in execu-
tive function, which encompasses a range 
of higher cognitive capacities that enable 
forethought and the regulation of complex 
goal-oriented behaviour11 12—and thus 
self-regulation.13 In general, individuals with 
obesity present with impairment in executive 
functions.14–16 Indeed, in their meta-analysis, 

strengths and limitations of this study

 ► This is the first study to evaluate the short-term and 
long-term efficacy of cognitive remediation thera-
py versus no treatment control condition in adults 
with obesity before entering behavioural weight loss 
treatment in a prospective, randomised-controlled 
trial.

 ► Novel features include the comprehensive therapeu-
tic focus on executive functioning deficits in obesity 
that may be assumed to underlie weight loss fail-
ure, the use of computerised training exercises and 
adap tation to group format.

 ► The study is well-controlled, adequately powered 
and uses established outcome measures.

 ► Limitations include being single-centred and de-
ploying a small number of therapists.
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Yang et al confirmed that inhibition, fle xibility, working 
memory, planning, decision-making and verbal fluency 
are impaired in individuals with obesity versus those with 
normal weight,17 although moderators such as educa-
tion or socioeconomic status could not sufficiently be 
examined.

The mechanisms linking executive function to obesity 
are complex and not fully understood. Theoretical models 
conceptualised a bidirectional association.15 18 On the one 
hand, executive function is likely to underlie behaviours 
of successful weight management,19–21 for example, 
goal setting, self-monitoring, slowing eating rate and 
phy sical activity.22 23 Indeed, first evidence linking specific 
executive functions to weight loss-related behaviours in 
individuals with obesity showed that reduced inhibition and 
planning abilities longitudinally predicted lower dietary 
quality, including lower consumption of fruits and vegeta-
bles,24 extending results from non-obese samples.25–27 In 
addition, executive functions moderated the association 
between dietary intentions or prefe rences and later eating 
behaviour or weight outcome in non-obese samples.28 29 
Among the few studies that have addressed the predictive 
value of executive functions for weight loss outcome in 
obesity, difficulties in executive function, including impaired 
inhibition, decision-making and flexibility predicted lesser 
weight loss in individuals with obesity treated with BWL30 31 
and bariatric surgery.32 In turn, weight loss itself has been 
found to be associated with improvements in executive 
functioning, attention and memory in individuals with 
obesity.33 34

On the other hand, a deleterious effect of obesity on 
executive functions has been found.15 18 Although obesi-
ty-related medical sequelae, including the metabolic 
syndrome and type 2 diabetes mellitus,35 36 may contribute, 
these comorbidities are unlikely to account fully for the 
association between obesity and executive functioning.17 As 
potential biological pathways explaining the link between 
obesity and impaired exe cutive functions, obesity-related 
inflammation,37–39 metabolic factors such as hypergly-
caemia, hyperinsulinaemia and hypertension that increase 
the risk for microstructural brain damage,35 36 and genetic 
factors40 41 have been proposed. Functional MRI studies 
in obesity, mirroring the neuropsychological findings on 
executive function impairment,17 document a differential 
brain activation in response to food cues in areas related 
to inhibitory control and reward processing,42 suggesting 
a hypofunctioning of the dorsal control pathway and a 
hyperfunctioning of the ventral reward pathway.43 Initial 
studies found lower reward-sensitive decision-making and 
food-related activation of the dorsal control pathway to 
be longitudinally predictive of weight loss after a dietary 
intervention and weight loss maintenance,44 45 suggesting a 
predictive value of executive functions for long-term weight 
loss outcome.

Despite the plausible relevance of executive func-
tioning for weight management, research has only begun 
to develop neurocognitive interventions to improve 
these functions. As systematically reviewed by Jones et al, 

increasing experimental evidence suggests that neuropsy-
chological trainings of specific executive functions can 
improve working memory as well as food-related inhibi-
tory control and attentional bias,46 but overall evidence 
was limited and inconclusive, for example, regarding 
general inhibitory control. Validation of neuropsycho-
logical training effects outside the laboratory and cli nical 
application to individuals with obesity was notably lacking, 
and the mechanisms of action remained unclear.

A more comprehensive clinical approach to treat-
ment that has recently been applied to obesity is cogni-
tive remediation therapy (CRT). CRT was developed 
in order to improve basic neurocognitive functions in 
patients with brain lesions47 and schizophrenia48 and 
was successfully adapted to other disorders, for example, 
depression,49 attention deficit/hyperactivity disorder50 
and anorexia nervosa.51 52 The first (to our knowledge) 
open randomised-controlled trial (RCT) in 80 adults with 
obesity who had undergone a brief group-based BWL 
intervention found that a post-BWL individual CRT with 
eight sessions focusing on enhancing cognitive flexibility 
versus no CRT improved cognitive flexibility at post-treat-
ment and 3-month follow-up and led to a greater weight 
loss at 3-month follow-up.53 The improvement in cogni-
tive flexibility significantly predicted greater weight loss, 
thus supporting the postulated mechanism of action. A 
further RCT of individual CRT as a preparatory adjunct 
to BWL treatment versus BWL treatment only in adults 
with obesity is under way.54

This research suggests that CRT may represent a valu-
able addition to standard BWL treatment in individuals 
with obesity. CRT could further increase weight loss 
outcome when conducted prior to BWL by enhancing 
patient motivation, for example, self-determination in 
weight loss-promoting behaviours,55 and attendance and 
retention in BWL, all aspects known to be associated 
with greater weight loss.23 56 As obesity and the associated 
medical comorbidity increase healthcare costs,57 58 CRT 
for obesity, if successful, has the potential to provoke a 
reduction of these costs. While the previously used CRT 
protocol for obesity focused mainly on enhancing cogni-
tive flexibility including set-shifting,59 a more comprehen-
sive focus on other aspects of impaired executive function 
in obesity, including inhibition, planning and deci-
sion-making,17 as well as attentional bias to salient food 
is promising.60 Incorporation of computerised neuropsy-
chological exercises is timely and suited to ensure stan-
dardised administration.61 62 In addition, an adaptation to 
group format could foster dissemination of CRT following 
demonstration of its efficacy, because group CRT could 
easily and with potential cost-effectiveness be added to 
BWL which is typically provided in group format.63

This study, thus, aims at determining the efficacy of 
CRT versus no treatment control condition in patients 
with obesity prior to BWL treatment in a single-centre, 
assessor-blinded, randomised, two-armed parallel-group, 
superiority study (CRT study). Safety and potential effi-
cacy of the intervention were assumed based on trials 
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comparable to the CRT study, in which serious adverse 
events have not been reported.51 53 In patients with obesity, 
one study found CRT to significantly improve executive 
functioning and weight outcome without increasing 
psychopathology.53

The hypotheses of the CRT study are as follows:
1. Patients receiving CRT will show increased weight loss 

compared with patients receiving no CRT treatment at 
6-month follow-up. (As CRT does no focus on weight 
loss, but on the executive functions that are assumed 
to underlie weight loss behaviours, we expect a dif-
ference in weight loss between the CRT and the no 
treatment control condition to occur after 6 months of 
subsequent BWL.)

2. Patients receiving CRT will show improvements in exe-
cutive functioning, behavioural indicators of weight 
loss, mental and physical health, and higher atten-
dance and retention in BWL treatment compared with 
patients receiving no CRT treatment at post-treatment 
and at 6-month and 12-month follow-up. (Change in 
executive functioning to be evaluated at post-treat-
ment only.)

3. Patients receiving CRT will sustain larger amounts of 
weight loss compared with patients receiving no CRT 
treatment at 12-month follow-up.

MEthods And AnAlysIs
design, participants and procedures
Study design
The CRT study is a single-centre, assessor-blinded, 
randomised, two-armed parallel-group superiority study, 

evaluating the efficacy of CRT (experimental condition) 
compared with no treatment (control condition) in 
adults with obesity prior to entering BWL treatment. The 
study design is depicted in figure 1.

The study period lasts 14 months per patient. Following 
enrolment in the BWL treatment programme at the 
Outpatient Unit of the Integrated Research and Treatment 
Centre (IFB) AdiposityDiseases and after determining 
eligibility for the CRT study, patients are randomised to 
2 months of CRT versus no treatment. After 2 months, all 
patients participate in BWL treatment up to 12 months.

Participants
A total of 260 adult patients with obesity class 2 or 3 (body 
mass index, BMI ≥35.0 kg/m2)64 seeking BWL treatment 
are randomised to either CRT treatment or no treatment. 
Inclusion criteria are summarised in box 1. To ensure 
generalisation of study results, exclusion criteria are kept 
to a minimum.

Recruitment
This ongoing study is being conducted from May 2015 
to July 2019 at the Outpatient Unit of the IFB Adiposity-
Diseases at University of Leipzig Medical Centre, Leipzig, 
Germany. Recruitment strategies include the presenta-
tion of the CRT study at an information session for all 
patients presenting at the IFB Outpatient Unit for BWL 
treatment. In addition, patients are recruited from the 
community via public notices and advertisements (placed 
in, eg, newspapers, websites, clinics and facilities of the 
University of Leipzig, primary care physicians, pharma-
cies, stores and public transport). Patients are offered a 

Figure 1 Schedule of enrolment, interventions and assessments. t1, post-treatment; t2, 6-month follow-up; t3, 12-month 
follow-up. Executive functioning is assessed at t0 and t1 only.
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50% chance of receiving CRT at no cost and financial 
incentives for participation in assessments (€80 total 
maximum, plus €40 maximum travel allowance) and 
treatment (€80 maximum travel allowance).

BWL treatment at the IFB Outpatient Unit requires 
BMI ≥35.0 kg/m2 for admission. All patients receive BWL 
treatment at the IFB, consisting of an individual plus 
group-based lifestyle intervention on diet, physical activity 
and psychosocial aspects for up to 1 year. The intensity 
of BWL is tailored to an individual patient’s needs and 
resources (eg, health insurance coverage).

Procedures
After enrolment for BWL treatment at the IFB Outpa-
tient Unit, patients undergo a telephone screening (-t1), 
determining eligibility. Eligible patients are invited to the 
pre-treatment assessment (t0), during which eligibility 
is confirmed, written informed consent is obtained, and 
patients are enrolled and centrally randomised to the 
CRT or control arm. (A sample copy of the consent form 
is available on request.) After 2 months of CRT versus no 
treatment, a post-treatment assessment (t1) is conducted, 
and after 8 and 14 months following randomisation, 
6-month and 12-month follow-up assessments (t2, t3) take 
place. The t2 and t3 assessments correspond to mid-assess-
ments and post-assessments in BWL at 6 and 12 months 
after start of this treatment. The CRT assessments include 
anthropometrics, executive functions (at t0 and t1 only), 
behavioural indicators related to weight loss, mental and 
physical health, and attendance of BWL treatment.

Interventions
Experimental intervention: CRT
The CRT manualised programme for obesity59 was broad-
ened to address the full range of executive functioning 
deficits in individuals with obesity17 19 and adapted to 
pre-BWL use and group setting. The treatment focuses on 
mental exercises aimed at improving executive functions, 
including goal-setting, switching attention, inhibition and 
automatic behaviour, decision-making, planning, prob-
lem-solving, and flexibility through practice. A positive 
group climate is fostered, all patients are equally encour-
aged to engage in group sessions, and mental exercises 
including homework are individualised. Therapeutic 
sessions and topics are depicted in table 1.

CRT promotes reflection on thinking styles, develops 
metacognition and helps to explore and apply new 
thinking strategies in everyday life. An example exercise 
on flexibility, the Stroop task, asks participants to prac-
tice switching between different aspects of the stimuli or 
between different rules of the task quickly and accurately. 
CRT does not directly focus on weight loss, but exercises 
are tied in to this domain. CRT uses paper-and-pencil and 
computerised neuropsychological exercises (eg, on selec-
tive attention, planning and inhibition).65

CRT is delivered in 8 weekly group sessions (120 min 
each) with 6–10 patients over 8 weeks as a preparatory 
adjunct to BWL. Homework is given after every session 
and discussed in the following session. If a patient is not 
able to participate in a CRT session, the therapist writes 
him/her a letter with information about the session and 
sends material and homework assignments. Treatment 
fidelity is ensured through regular supervision by AH, 
also preventing drift in treatment delivery. In order to 
support supervision, each session is documented by the 
therapist using notes and audio tapes.

Control intervention: no treatment
The control group does not receive treatment before 
entering BWL. As CRT for pre-BWL use has not been 
evaluated, no treatment is an adequate control condition 
for evaluating the existence of an effect and determining 
absolute effect size,66 particularly in psychological treat-
ment trials. Usually, patients are not offered any treat-
ment between enrolment at the IFB and start of BWL. 
Thus, the no treatment control condition corresponds to 
a treatment as usual control condition.

Measures
Primary outcome is the per cent weight change at 6-month 
follow-up (t2) compared with pre-treatment (t0), both 
derived from objectively measured body weight.

Secondary outcomes include per cent weight change 
from pre-treatment at 2 months (t1, post-treatment) 
and at 12-month follow-up (t3), derived from objec-
tively measured body weight, in order to inform about 
treatment effects on early weight loss and on weight 
loss maintenance. Further, secondary outcomes consist 
of: executive functioning (t0, t1), as assessed through 

box 1 Inclusion and exclusion criteria

Inclusion
 ► Age ≥18 years.
 ► Body mass index ≥35.0 kg/m2.
 ► Presenting for behavioural weight loss treatment at the IFB 
Outpatient Unit.

 ► Feasible participation in the study procedures at the IFB Research 
Unit.

 ► Sufficient German language skills.
 ► Informed consent.

Exclusion
 ► Serious somatic conditions (eg, neurological disorders, stroke, head 
injury).

 ► Serious mental conditions (eg, psychotic disorder, suicidality, sub-
stance use disorder, attention deficit/hyperactivity disorder, deve-
lopmental or intellectual disability).

 ► Physical, mental or other inability to participate in treatment or as-
sessments (eg, impediment in hearing, vision or language).

 ► Previous or planned bariatric surgery.
 ► Use of medication that impacts weight or executive functioning (eg, 
antipsychotics, sedatives, hypnotics).

 ► Current psychotherapy regarding weight or eating behaviour.
 ► Current participation in other interventional studies.
 ► Lack of compliance.
 ► Pregnancy or lactation.

IFB, Integrated Research and Treatment Centre AdiposityDiseases.
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the Iowa Gambling Task,67 Inhibition (Go/NoGo, Stop-
Signal),68 Delay Discounting Task,69 Tower of London,70 
Wisconsin Card Sorting Test,71 Trail Making Test72; weight 
loss-related behaviours (t0–t3), including, self-efficacy 
(Generalised Self-Efficacy Scale),73 74 eating behaviour 
(Dutch Eating Behaviour Questionnaire),75 76 and physical 
activity (International Physical Activity Questionnaire)77; 
attendance to BWL sessions and retention as measures 
of patients’ adherence to a weight loss regimen; mental 
health (t0–t3), operatio nalised as eating disorder psycho-
pathology (Eating Disorder Examination-Questionnaire 
8),78 general psychopathology (Patient Health Question-
naire)79 80 and quality of life (Impact of Weight on Quality 
of Life)81 82; and physical health (t0–t3), for which hip 
and waist circumference, blood pressure, bioelectrical 
impedance, and triceps and subscapularis skinfolds are 
measured. We chose these outcome measures because 
they cover clinically relevant aspects, exhibit good 
psychometric properties and are well-established in the 
German language as well as commonly used in interna-
tional research studies on obesity. Regarding repeated 
neuropsychological testing, it needs to be noted that in 
order to avoid potential learning effects, these tests are 
conducted at t0 and t1 only and that the no treatment 

control condition will control for these effects through 
retesting.83

As potential covariates, sociodemographic variables 
(t0–t3), measures of intelligence (Raven Matrices),84 
working memory (N-Back),85 alertness86 and food 
addiction (Yale Food Addiction Scale 2.0)87 88 (t0) are 
assessed. Predictor variables are assessed at t0 and t1 
and include all outcome variables, sociodemographic 
variables, weight history, expectations and motivation 
(rated on an 11-point Likert scale from 0 (not at all) to 
10 (completely)) and compliance with CRT. In addition, 
patient evaluation of CRT is assessed at t1 (0 (not at all) 
to 10 (completely)).

All assessments are conducted by trained assessors, 
blinded to randomisation. They have undergone exten-
sive training and receive ongoing supervision for drift 
prevention.

Every effort is made to retain as many patients as 
possible throughout the period of the study, including 
informing participants about the relevance and necessity 
of the study, use of continuity forms for locating partic-
ipants, and use of incentives for post-treatment and 
follow-up assessments.

Table 1 Therapeutic sessions and topics in cognitive remediation therapy

Sessions Content

(1) Introduction  ► Getting to know each other
 ► Introduction to cognitive remediation therapy

(2) Goal-setting  ► Discussion of homework
 ► Introduction to goal-setting
 ► General tasks regarding goal-setting
 ► Weight management-related tasks regarding goal-setting

(3) Selective attention and switching 
attention

 ► Discussion of homework
 ► Introduction to attention and switching attention
 ► General tasks regarding selective attention and switching attention
 ► Weight management-related tasks regarding attentional processes

(4) Automatisms and inhibition  ► Discussion of homework
 ► Introduction to automatic behaviour and inhibition
 ► General tasks regarding automatisms and inhibition
 ► Weight management-related tasks regarding automatisms and inhibition

(5) Decision-making  ► Discussion of homework
 ► Introduction to decision-making
 ► General tasks regarding decision-making
 ► Weight management-related tasks regarding decision-making

(6) Planning  ► Discussion of homework
 ► Introduction to planning
 ► General tasks regarding planning
 ► Weight management-related tasks regarding planning

(7) Problem-solving  ► Discussion of homework
 ► Introduction to problem-solving
 ► General tasks regarding problem-solving
 ► Weight management-related tasks regarding problem-solving

(8) Conclusion  ► Discussion of homework
 ► Conclusion
 ► Feedback
 ► Farewell
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Methodological aspects
Power analysis
The BWL programme at the IFB Outpatient Unit has been 
assessed for 200 patients and suggests that a weight loss of 
about 5%±5.5% points can be expected for the control 
group completers with a 30% drop-out rate. We expect 
the completers in CRT to lose 2 kg more on average and 
have half the drop-out rate. Assuming no weight change 
for drop-out patients, but with a comparable variance to 
the completers, this translates to a weight loss of 7%±5.5% 
points. This difference can be detected using a t-test with 
a power of 80% at a significance level of 5% by analysing 
120 patients per arm. The cluster effect of the group 
sessions was modelled with an intraclass correlation coef-
ficient for BMI at the postcode level of 0.004,89 which 
would require only about one more group per arm to be 
enrolled. We, thus, plan on randomising 130 patients per 
arm, which already takes into account a drop-out rate of 
about 22% overall. This number of patients will allow for 
the consideration of various covariates in further explo-
ratory analyses.

Randomisation
Patients meeting study criteria are randomised after giving 
written informed consent. Randomisation is performed elec-
tronically by a tool developed by the Clinical Trial Centre of 
the University of Leipzig to ensure allocation concealment. 
Randomisation is stratified by sex and age (above the age of 
45 or not) and uses block of variable length. The allocation 
ratio between the two study arms is 1:1.

Blinding
Assessments are performed by independent, blinded 
assessors who have no therapeutic relationship with the 
patients. Blinding of patients is not possible because 
patients know the treatment conditions based on the 
specific modes of delivery. Blinding of therapists is not 
possible because of the no treatment control condition.

Data analytical plan
The primary endpoint, per cent weight change at 
6-month follow-up, will be estimated for each arm along 
with 95% CI based on a normal approximation for the 
mean change. A mixed model with the stratification vari-
ables, randomisation arm and baseline weight as fixed 
effects and the therapy group as a random effect will be 
used to determine the efficacy of CRT compared with 
no treatment. Similar analyses will be performed for 
the 12-month follow-up. This confirmatory analysis will 
follow the intent-to-treat principle and will be based on 
the full analysis set. Every attempt will be made to acquire 
missing data. If data missing for the primary endpoint 
can be expected to bias results in a meaningful way, then 
multiple imputation will be performed assuming that 
drop-out do not have weight loss on average. Further, the 
analysis of the primary endpoint will be performed in 
the per-protocol set to evaluate the treatment effect for 
patients with good protocol adherence.

Secondary endpoints will be analysed in similar 
mixed model analyses and further covariates will be 
included to identify predictors of treatment outcome. In 
particular, maintenance of treatment success over time 
will be evaluated. Effect sizes will be presented along with 
95% CIs.

For safety analysis, adverse events and severe adverse 
events will be analysed descriptively. No interim analyses 
are planned. The study will be reported according to the 
Consolidated Standards of Reporting Trials criteria.90

Monitoring and data management
The trial is performed in cooperation with the Clinical 
Trial Centre of the University of Leipzig, which is respon-
sible for monitoring and data management. Monitoring 
is based on the trial protocol and the standard operating 
procedures of the Clinical Trial Centre using a risk-based 
approach. It consists of a combination of on-site and 
central monitoring and is independent of the study team 
and the principal investigator. Details are specified in a 
monitoring manual.

Data capture is paper-based at the trial site. Data 
are entered into the trial database at the Clinical Trial 
Centre. Overnight routines systematically check data for 
completeness, consistency and plausibility by routines 
implemented in the clinical data management system 
(eRT by OmniCom), running every night. Error messages 
(in case of discrepancies, errors or omissions) generated 
by these routines are checked by data management staff 
of the Clinical Trial Centre and passed on to the principal 
investigator or an authorised member of the study team 
at the trial site for solution.

During and after trial implementation, data are 
collected and stored on servers of the Clinical Trial 
Centre, and thus behind the firewall of the University of 
Leipzig. Access to the servers is secured via https protocol, 
and requires user-specific login and password.

Post-treatment data will be released only after study 
completion (ie, after termination of the 12-month 
follow-up). AH will be granted access to the final trial 
dataset.

Confidentiality
All clinical data recorded at the trial site on paper 
case report forms will be entered into the database at 
the Cli nical Trial Centre by using a trial identification 
number that does not reference the patient’s personal 
identifiers (anonymised data). In the event of withdrawal 
of consent, data will be deleted as requested, with full 
documentation of the reasons for deletion. Data analysis 
will be performed solely using de-identified data. After 
trial publication, trial data will be shared in de-identified 
form on justified request.

Personal information about potential and enrolled 
participants collected during enrolment will only be 
stored at the trial site and be subject to the assessors’ and 
therapists’ privacy obligation. Personal information will 
not be shared and will be deleted after the trial.
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Ethics and dissemination
The study was approved by the Ethical Committee of 
the University of Leipzig (256-15-13072015). Written 
informed consent is obtained by trained staff after the 
study has been fully explained and prior to randomi sation 
(a model consent form is available on request). Patients 
can withdraw at any time without any disadvantage. The 
trial is conducted in accordance to the guidelines for 
Good Clinical Practice (GCP).91 All persons participating 
in the conduct of the trial commit themselves to the Decla-
ration of Helsinki,92 as well as all pertinent national laws 
and the International Council for Harmonisation of Tech-
nical Requirements for Pharmaceuticals for Human Use 
(ICH) guidelines for GCP and CPMP/ICH/135/95.66 For 
protocol modifications including changes to eligibility 
criteria, outcomes or ana lyses approval by the Ethical 
Committee of the University of Leipzig would be sought.

Safety
Adverse events are all unwanted medical events 
(eg, emerging or aggravating symptoms) occurring 
throughout the trial, whether or not they have a causal 
association with the trial. Adverse events will be recorded 
through a self-report assessment of somatic symptoms at 
every assessment.79 Serious adverse events are those that 
led to death, are life threatening, make inpatient treat-
ment necessary, lead to sustained harm or cause birth 
defects or deformities. Serious adverse events include 
mental or physical decompensations that indicate a 
need for hospitalisation (eg, acute suicidality). Serious 
adverse events are documented in a case report form. 
Trial personnel will record the date of occurrence, dura-
tion and severity of the serious adverse event, along with 
treatments and consequences. Any serious adverse event 
is immediately reported to the principal investigator and 
the Clinical Trial Centre and entered into the trial data-
base. Should central monitoring hint at an unexpected 
accumulation of serious adverse events overall or in one 
treatment arm, a root-cause analysis will be performed to 
enable corrective and protective action, for example, by 
adjustment of selection criteria, adding safety measure-
ments or additional visits.

An independent data monitoring and safety committee 
was not deemed to be necessary, because patient safety is 
not affected by the intervention that focuses on execu-
tive functioning but not on psychopathology. In case of 
adverse events making ancillary or post-trial care neces-
sary, patients are referred to psychological or medical 
treatment at the IFB Outpatient Unit or other local 
healthcare facilities. Since serious adverse events have 
never been reported in comparable treatment trials,53 93–95 
no provisions for compensation to those who might suffer 
harm from trial participation are made (eg, no patient 
insurance).

Discontinuation
A patient may withdraw from the study at any time, 
at his or her own request, for any reason, specified or 

unspecified, and without penalty or loss of benefits to 
which the patient is otherwise entitled.

Furthermore, the responsible investigator has the right 
to discontinue the treatment according to a set of stopping 
rules (eg, adverse or serious adverse events, unacceptable 
benefit:risk ratio, lack of compliance). If possible, date 
and reasons for discontinuation are documented in the 

Table 2 Roles and responsibilities

Principal 
investigator 
and study 
team

Clinical Trial 
Centre

Study preparation

  Study grant X* X

  Study protocol X X

  Ethical approval and 
amendments

X X

  Case report forms X X

  Manualisation X

  Training and supervision X*

Study conduct

  Recruitment X

  Informed consent X

  Randomisation X

  Allocation X

  Treatment X

  Assessments X

  Documentation X

Data management

  Database development X

  Data entry X

  Data check X

  Data archiving X

  Query management X X

Quality management

  Trial supervision X*

  Assessment and reporting of 
serious adverse events

X X

  Risk/benefit evaluation X X

  Monitoring X

Data analysis and reporting

  Data analysis plan X†

  Power analysis X†

  Randomisation X†

  Recruitment documentation X†

  Data analysis X† 

  Reporting X X†

*Principal investigator (AH).
†Biometrician (DP).
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case report forms and a final examination is done. In any 
case, all patients will be followed up at each assessment 
time point after discontinuation according to the inten-
tion-to-treat principle.

Furthermore, the responsible investigator has the right 
to discontinue the trial, if information emerges that affects 
the benefit:risk ratio of the trial, actual recruitment and 
follow-up rates do not guarantee the necessary statistical 
power, or repeated serious adverse events presumably 
associated with the trial are observed.

Dissemination
The study results will be disseminated through peer-re-
viewed publications and conference presentations to the 
scientific community, and through further presentations 
to the public and healthcare professionals. No restrictions 
on publication exist. Authorship will follow the Rules of 
Good Scientific Practice of the German Research Foun-
dation,96 and no professional writers will be used.

Patient and public involvement
The development of the research question was informed 
by our clinical experience with patients’ difficulties in 
BWL treatment, likely to result from deficits in execu-
tive functioning. However, patients were not involved in 
planning or conduct of the CRT study. Patient evaluation 
of CRT is measured. Patients will be informed about the 
study results through postings at the Outpatient Unit 
of the IFB AdiposityDiseases and its website as well as 
through presentations to the public.

roles and responsibilities
The roles and responsibilities within the CRT study are 
summarised in table 2. An independent data monitoring 
and safety committee was not involved (see the Safety 
section).
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