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Abstract 

Background  One third of cancer patients and survivors experience psychological distress. Previous studies have 
shown that online mindfulness-based cognitive therapy (eMBCT) supports cancer patients and survivors in managing 
distress. Lack of peer support and asynchronicity during online interventions have been reported as barriers for treat-
ment adherence and can result in higher drop-out rates. Considering this, two new formats of eMBCT were created. 
The primary objective of the Buddy trial is to evaluate the (cost) effectiveness of blended and unguided eMBCT versus 
care as usual (CAU) on psychological distress among cancer patients and survivors. Secondary objectives include 
evaluating effects on other psychological outcomes and investigating working mechanisms and treatment effect 
moderators.

Methods  The Buddy trial is a parallel three-armed randomized controlled trial. Participants will be randomly assigned 
to blended therapist-assisted eMBCT, unguided individual eMBCT or CAU. Eligible participants will be Dutch-speaking 
adult cancer patients or survivors with access to internet. The primary outcome will be psychological distress scores 
as assessed by the Hospital Anxiety and Depression scale immediately post-treatment. Secondary outcome measures 
include fear of cancer recurrence (FCRI), fatigue (CIS-F), rumination (RRQ), mindfulness skills (FFMQ), decentering (EQ), 
self-compassion (SCS-SF), positive mental health (MHCSF), health related quality of life (EQ-5D), and costs associated 
with psychiatric illness (TiC-P). Outcome measures will be evaluated at baseline, mid-treatment, immediately post-
treatment, and three-, six-, and nine-months follow-up. Possible mediators, such as engagement with interventions 
(TWEETS), and moderators will be also analyzed.

†Nasim Badaghi and Mette van Kruijsbergen have contributed equally

*Correspondence:
Nasim Badaghi
nasim.badaghimoreno@radboudumc.nl
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40359-023-01052-2&domain=pdf
http://orcid.org/0000-0002-7529-3448


Page 2 of 11Badaghi et al. BMC Psychology  2023, 11(1):21

Discussion  There is room to improve eMBCT for cancer patients prior to implementation to ensure adherence and 
scalability. Blended and unguided eMBCT may reduce psychological distress and improve quality of life and be easily 
accessible to cancer patients and survivors.

Trial registration clinicaltrials.gov, NCT05336916, registered on April 20th, 2022. https://​clini​caltr​ials.​gov/​ct2/​show/​
NCT05​336916.

Keywords  Internet-based interventions, Mindfulness based cognitive behavioral-therapy, Randomized controlled 
trial, E-health, Cancer, Psycho-oncology, Unguided therapy, Blended therapy

Background
It has been estimated that approximately 28.4 million 
new cancer cases will occur in 2040; a 47% increase from 
2020 [27]. While the number of individuals diagnosed 
with cancer is increasing, so is the survival rate [9]. This 
means that more people will be living with the conse-
quences of cancer.

Cancer can have a profound impact on people’s physi-
cal but also on their mental well-being. It has been 
estimated that around one in three cancer patients expe-
riences severe psychological distress [32]. Psychological 
distress has been defined by the National Comprehen-
sive Cancer Network (NCCN) (2012) as “a multifacto-
rial unpleasant emotional experience of a psychological 
(cognitive, behavioral, emotional), social, and/or spiritual 
nature that may interfere with the ability to cope effec-
tively with cancer, its physical symptoms, and its treat-
ment”. Psychological distress can manifest in different 
ways, including anxiety and depression symptoms [22] as 
well as fear of cancer recurrence [28]. In addition, cancer-
related pain and fatigue are common patient-reported 
problems [6].

Psychological interventions have shown to have 
positive effects on a variety of cancer-related prob-
lems [10]. In the past years, evidence for the effective-
ness of mindfulness-based interventions (MBIs), such 
as Mindfulness-Based Stress Reduction (MBSR) and 
mindfulness-based cognitive therapy (MBCT), has 
rapidly increased [5]. Mindfulness is characterized by 
intentionally paying attention to moment-by-moment 
experiences in a non-judgmental way [14]. MBSR was 
originally developed to reduce stress whereas MBCT 
aimed to prevent relapse in depression [25]. Since their 
development, however, these interventions have shown 
beneficial across different domains, and they have been 
widely implemented for different conditions, including 
cancer [12].

A recent systematic review and meta-analysis includ-
ing 29 randomized control trials (RCTs) of MBIs in 
cancer patients and survivors (N = 3274), revealed that 
MBIs are effective in reducing psychological distress, 
anxiety, depression symptoms, fear of cancer recurrence, 

fatigue, sleep disturbances, and pain in this population, 
with overall small but robust effects [5]. However, there 
are known patient-reported barriers to engaging in face-
to-face psychological interventions like MBIs, such as 
investment of time, stigma, fatigue, reluctance to return 
to the hospital, and indirect costs [3]. Internet-based 
interventions can offer an alternative, as they are easily 
accessible and save traveling time.

Although there is little evidence for online mind-
fulness-based interventions (eMBIs) in the context 
of psycho-oncology, some preliminary research has 
shown their potential [4, 19, 33]. Our team has previ-
ously conducted the BeMind study, which compared 
face-to-face group MBCT with therapist-assisted (by 
email correspondence) individual online mindfulness-
based cognitive therapy (eMBCT) and showed that 
both treatments were effective in reducing psycho-
logical distress, fear of cancer recurrence and rumi-
nation, and improving mindfulness skills, positive 
mental health and quality of life in a sample of dis-
tressed patients with cancer compared with care as 
usual (CAU; [8]). Despite these positive effects, more 
patients in the eMBCT condition did not complete the 
intervention when compared to face-to-face MBCT. 
Post-treatment interviews revealed that although some 
participants reported liking the flexibility in where, 
how, and when to participate in the online version, 
a proportion of patients were less satisfied with the 
asynchronicity of the responses and reported lacking 
peer support during eMBCT [7].

These experiences and barriers to participation in 
online interventions are known to occur across popula-
tions [30]. Although it is still under debate on how opti-
mal support should be given [17], it has been suggested 
that good quality online interventions consider the het-
erogeneity in patients characteristics and skills, the con-
text, and evidence from previous development activities 
[17].

Building on the findings of our BeMind study and 
considering the developing field of online interven-
tions, we have developed two new versions of the effec-
tive eMBCT program with therapist assistance in a 
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co-creation process together with relevant stakehold-
ers. Due to the COVID pandemic, and to provide opti-
mal access for patients, both conditions will be offered 
fully online. Patients will be randomized to either of the 
conditions or to CAU. Patients initially randomized to 
CAU will follow a second randomization. The first con-
dition will be blended eMBCT, combining four online 
group sessions with a therapist with four individual 
therapist-assisted online sessions via the E-health plat-
form or app. This will allow patients to have peer sup-
port during the group meetings while keeping flexibility 
for the individual sessions. The second condition will be 
unguided eMBCT in which patients will follow the pro-
gram individually, supported by an automated coach via 
the E-health platform or app. This type of delivery does 
not depend on a mindfulness teacher at all, making it 
more accessible to a big group of patients. As adherence 
to unguided interventions often is lower than intended, 
persuasive technology known to improve adherence was 
included, such as reminders, videos, and virtual coaches 
[15].

The primary objective of our RCT is to evaluate the 
effectiveness of blended and unguided eMBCT versus 
CAU in reducing psychological distress in cancer patients 
and survivors immediately post-intervention. Second-
ary objectives are to evaluate the interventions’ effects 
post-intervention on secondary psychological outcome 
measures, to test the consolidation of treatment effects 
up to nine months post-treatment, and to evaluate the 
cost-effectiveness of both eMBCTs. In addition, we will 
investigate the effect of different moderators on treat-
ment outcome and explore working mechanisms by look-
ing at possible mediators. A better understanding of both 
moderators and mediators contribute to elucidate how 
these programs work and for whom. We expect that both 
blended and unguided eMBCT will be more effective in 
improving psychological distress and secondary out-
comes compared to CAU. Moreover, we expect unguided 
eMBCT to compare favorably to blended eMBCT in 
terms of cost-effectiveness.

Methods
Study design
The current study is a three-armed parallel RCT with 
blended eMBCT, unguided eMBCT, and CAU. Par-
ticipants complete the following assessments: base-
line (T0), mid-treatment, immediately post-treatment 
(T1; primary endpoint) and three months later (T2). 
After T2, participants in CAU will be randomized a 
second time to blended eMBCT or unguided eMBCT 
(see Fig. 1). All participants in either blended eMBCT 
or unguided eMBCT will also receive follow-up 

questionnaires at six (T3) and nine (T4) months 
post-treatment.

Setting
The trial will be conducted by the Radboud university 
medical center for mindfulness in Nijmegen, The Neth-
erlands. In both intervention conditions, participants will 
follow the individual sessions through the online web-
based platform Minddistrict. Participants will be invited 
to create a secured personal account, after which they 
can log in through a website on their computer/laptop or 
by installing the platform’s app on their tablet or mobile 
phone. For the blended eMBCT, additional group ses-
sions will be provided through the online video confer-
encing program Zoom.

Study population
To be eligible for the study, participants (1) have to be 
diagnosed with cancer (regardless of the time since diag-
nosis, type or stage of the disease); (2) have access to 
internet plus computer literacy; (3) have a good com-
mand of the Dutch language; and (4) have to be willing 
to participate in either intervention condition. Exclu-
sion criteria are: (1) having participated in a mindful-
ness course before (> four sessions); (2) severe psychiatric 
comorbidity that warrants acute treatment (psychosis, 
mania, severe personality disorders, active suicidal idea-
tion); (3) dependence on drugs or alcohol; and (4) severe 
cognitive impairments.

Procedure
Participants will be recruited through different online 
and offline strategies. Offline recruitment will include 
putting up posters in healthcare settings (e.g., hospi-
tals, cancer support centers) and distributing flyers 
through health care professionals (such as psycholo-
gists, social workers, or nurses). Online recruitment 
will include online posts placed on websites of cancer-
related organizations or patient group fora, by provid-
ing webinars or online workshops, and through social 
media platforms.

Interested participants will be able to enroll them-
selves by contacting the investigators via email, phone, 
or by filling the contact form on the Buddy trial website. 
A member of the research team will then call them to 
provide information about the study, verify the inclu-
sion criteria and answer any questions they may have. 
For stratification, participants will be asked if they have 
or have had breast cancer (vs. other types of cancer), 
and what is (or has been) the intent of the treatment 
(curative vs. palliative). Eligible participants will then 
receive detailed written information about the study 
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and the informed consent form by regular mail and 
email.

Participants who complete and return the signed 
consent form will be enrolled in the trial and pro-
ceed with the baseline assessments through the secure 
data management system Castor EDC. After comple-
tion of the baseline assessments, participants will be 
randomized.

Recruitment will be continuously monitored to ensure 
that the sample size is being reached. If participant 
enrollment is not as expected, strategies to boost recruit-
ment will be discussed with the research team. In addi-
tion, to safeguard completion of the assessments and 
participant retention in the study, researchers will send 
reminders through different contact channels based on 
the participants’ preference (email, phone calls, mail, 
WhatsApp, text) and also send postcards to thank partic-
ipants for completing their assessments. Participants can 
decide to discontinue participation at any time point dur-
ing the study. Recruitment will take place between Janu-
ary 2021 and September 2023.

Randomization
Upon the start of the trial, participants were rand-
omized to blended versus unguided versus CAU with a 
1:2:1 ratio to one of the three groups because of antici-
pated higher drop-out rate in the unguided eMBCT. 
However, upon inspection of completion rates after 
one year of enrollment, it appeared that the drop-out 
rates were quite similar across the three conditions. 
Therefore, the remainder of participants are randomly 
assigned with a 1:1:1 ratio. Participants randomized 
to CAU will be randomly allocated to one of the two 
intervention conditions after six months (T2). We will 
use permuted blocks of random sizes. Participants will 
be stratified for breast cancer versus other cancer, and 
palliative versus curative treatment intent. Randomi-
zation will be performed by a member of the research 
team using Castor EDC, with complete allocation con-
cealment. Participants and trainers cannot be blinded 
to treatment allocation, and outcome data will involve 
self-report measures. However, data analysis will be 
performed by an investigator who has not taken part in 
contacting participants, randomization, and who will 
be blinded for results until completion of follow-up 
assessments.

Intervention and comparator
The blended and unguided eMBCT training are based on 
the MBCT program developed by Segal et al. [25]. How-
ever, in co-creation with cancer patient representatives 

and eHealth experts, we adapted the program to the 
needs of the target population. For instance, we included 
psychoeducation about cancer and mindfulness (ses-
sion one), and grief (sessions four and five). See Table 1 
for the content of the interventions. We developed the 
online program in the eHealth platform Minddistrict 
to be appealing by using persuasive technology, such as 
reminders and video fragments of peers who had par-
ticipated in eMBCT before. After development, we pilot-
tested both formats (blended and unguided eMBCT) to 
evaluate the feasibility and acceptability of the program 
and patients’ satisfaction, experiences, and suggestions 
for improvement.

For both treatment conditions, the program sessions 
will include mindfulness meditation exercises, psychoe-
ducation, and reflections. In addition to the MBCT ses-
sions, participants will be asked to do daily home practice 
of 30–45 min a day. Participants can access all necessary 
information, e.g., audio files of exercises, and recording 
forms of assignments around the theme of the session 
through a personal, secure webpage. In both treatment 
conditions, participants will be allowed to join the pro-
gram with a significant other.

Blended eMBCT will consist of four 2.5-h group 
sessions through Zoom (sessions one, three, five, and 
eight), led by a mindfulness teacher. Participants will 
complete the other sessions individually through the 
online platform. Mindfulness teachers will provide 
online feedback to participants for these sessions. 
The mindfulness teachers involved in the project, will 
be health care professionals experienced in psycho-
oncology who meet the qualification criteria of the 
Association of Mindfulness Teachers based in The 
Netherlands and Flanders, which is in line with the 
UK Network for Mindfulness-Based teachers’ criteria 
(2015). In addition, teachers will have regular peer dis-
cussion sessions supervised by a senior mindfulness 
teacher.

Participants in the unguided eMBCT condition will be 
provided with the whole intervention through the Mind-
district platform. They will receive weekly access to one 
of the online mindfulness sessions, which involve the 
same themes, exercises, and homework as those in the 
blended eMBCT. However, there is no involvement from 
a mindfulness teacher. An online coach in the program 
provides automated support and feedback throughout 
the sessions.

Participants assigned to CAU will receive notices and 
reminders to complete trial measures. They will be con-
tacted with information on intervention groups after T2.
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Participants in any of the three conditions, can have 
any form of medical, psychological or paramedical care 
during the study period they require, except for MBIs 
outside of the study context. Participants may choose 
to discontinue the intervention and study at any time. 
We do not envision the need to modify the interven-
tion for any participant or to discontinue their partici-
pation. However, any relevant information disclosed 
to the teachers or members of the research team that 
are a cause of concern will be discussed with the team 
supervisor and trial leadership. Pertinent recommenda-
tions for obtaining appropriate support will be made to 
the participant, and if needed trial participation may be 
ended.

Outcome measures
Primary outcome measure
The primary outcome measure of the study will be psy-
chological distress at post-treatment (T1), assessed with 
the total scores from the Hospital Anxiety and Depres-
sion Scale (HADS). The HADS is a 14-item self-report 
questionnaire that has been widely used to measure 
psychological distress in cancer patients [21]. Items are 
scored on a zero-three scale and are summed to obtain a 
total distress score (range 0–42). Higher scores represent 
more distress.

Secondary outcome measures
Secondary outcomes include multiple psychological 
outcomes, fatigue, mindfulness skills and mediating 
variables as well as cost and engagement with the inter-
ventions. Below is a brief description of each question-
naire (see Fig. 2 for an overview of the outcome measures 
at each assessment).

Fear of cancer recurrence will be assessed using the 
nine-item Fear of Cancer Recurrence Inventory-severity 
subscale (FCRI-SF) [26]. Each item assesses fear of cancer 
recurrence on a five-point Likert scale ranging from zero 
to four. Higher scores indicate higher levels of FCR. The 
Dutch version has an overall Cronbach’s alpha of 0.93 
[13].

Fatigue will be measured using the Fatigue Sever-
ity Subscale of the Checklist Individual Strength (CIS). 
The eight-item CIS-Fatigue Severity subscale measures 
the patient’s fatigue levels over the past two weeks on a 
seven-point Likert scale, with higher scores indicating 
higher levels of fatigue. The Fatigue Severity subscale 
from the CIS has shown to have a Cronbach’s alpha of 
0.94 in a Dutch sample [31].

Rumination will be assessed using the 12-item rumi-
nation subscale of the Rumination and Reflection 

Questionnaire (RRQ). Items are scored on a five-point 
Likert scale, with higher scores indicating more rumina-
tion. The Dutch version has shown to have a good reli-
ability with Cronbach’s alphas ranging between 0.88 and 
0.92 [20].

Mindfulness skills will be measured using the 
Five Facet Mindfulness Questionnaire Short Form 
(FFMQ-SF). The 24-item FFMQ-SF consists of five 
subscales: observing, describing, acting with aware-
ness, non-judging of inner experience, and non-
reactivity to inner experience. Items are scored on a 
five-point Likert scale. Higher scores are indicative of 
someone who is more mindful in their everyday life. 
The FFMQ-SF validated in a Dutch sample showed 
alpha coefficients for all subscales ranging between 
0.73 and 0.91 [1].

Decentering will be assessed with the decentering sub-
scale of the Experiences Questionnaire. The 11-item 
Decentering subscale of the Experiences Questionnaire 
(EQ) [11] measures the ability to observe one’s thoughts 
and feelings as temporary, objective events in the mind. 
Participants rate items on a five-point Likert scale. 
Higher scores indicate greater ability to decenter. Cur-
rently, a validated Dutch version of this questionnaire is 
not available. We have translated the English question-
naire to Dutch following standard forward–backward 
translation procedures.

Self-compassion will be evaluated using the 12-item 
Self-Compassion Scale Short Form (SCS-SF), which 
measures the capacity for self-compassion. Items are 
scored on a five-point Likert scale. Higher scores reflect 
higher levels of self-compassion. Items from the SCS-
SF are divided across six subscales: self-kindness, self-
judgement, common-humanity, isolation, mindfulness, 
and over identification. The Dutch version of the SCS–
SF has been shown to have Cronbach’s alpha ≥ 0.86 
[24].

Positive mental health will be assessed using Mental 
Health Continuum-Short Form (MHC-SF). The 14-item 
MHC-SF measures positive mental health, consisting 
of three subscales: emotional well-being, psychological 
well-being, and social well-being. Items assess the fre-
quency with which respondents experience each symp-
tom of positive mental health on a six-point Likert scale 
ranging from zero to five, for the past month. Higher 
scores indicate greater levels of positive well-being. The 
MHCSF has been shown to have a Cronbach’s alpha of 
0.89 in a Dutch sample [18].

To measure health related quality of life of cancer 
patients, we will use the EuroQol-5D-5L (EQ-5D) [29]. 
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The EQ-5D is a generic instrument comprising five 
domains: mobility, self-care, usual activities, pain/dis-
comfort, and anxiety/depression. The EQ-5D index is 
obtained by applying predetermined weights to the five 
domains. This index gives a societal-based global util-
ity score of the participant’s health status on a scale with 
zero (death) and one (perfect health).

Costs associated with Psychiatric illness will be 
assessed using the Trimbos/iMTA questionnaire for 
Costs associated with Psychiatric illness (TiC-P) [2]. The 
TiC-P collects information on direct healthcare use (e.g., 
general practitioner, mental healthcare, medication, and 
hospital day care visits) and paid and informal work-
related productivity losses. We will use a retrospective 
three-month period for determining healthcare and 
societal costs.

Engagement with the intervention will be assessed with 
the Twente Engagement with Ehealth Technologies Scale 
(TWEETS). The TWEETS consists of nine items equally 
divided over three subscales: behavioral engagement, 
cognitive engagement, and affective engagement. Partici-
pants indicate on a scale of one to five to which extent 
they agree with different statements. Cronbach alpha of 
the TWEETS has shown to be 0.86 in a Dutch sample 
[16].

Data management
Data, including outcome measures, for the Buddy trial 
will be collected using Castor EDC. Once all outcome 
data is collected, data will be exported to the statis-
tics software program R. Checking and cleaning of the 
data will occur within R and be done by members of 
the study team. All data will be kept and stored accord-
ing to the Personal Data Protection Act. Data collected 
throughout the study will be stored using encrypted 
digital files within password protected folders with 
limited access to a restricted number of researchers. 
Participants will be assigned a unique participant iden-
tification number upon inclusion to ensure confiden-
tiality. This number and the corresponding personal 
information are only accessible to the principal investi-
gator and team members under their supervision. Con-
tact details will be stored separately from all the other 
research data collected during the study. All data will be 
securely stored for 15 years after the study is completed. 
During the trial, access to the data will be limited to the 
study investigators. Once trial results are reported, de-
identified data will be made available upon reasonable 
request.

It is estimated that the risk of harm is not increased 
when participating in this study. With regard to 

NFU-classification the risk is negligible. Therefore a data 
monitoring committee is not needed for this study.

Safety reporting
In accordance with the WMO, the sponsor will suspend 
the study if there is sufficient ground that continuation 
of the study will jeopardize subject health or safety. 
Adverse events that may occur during the study will be 
examined at each assessment by asking people if they 
noticed any unpleasant effect that appear to be causally 
related to the MBCT training. Any (serious) adverse 
event reported by the subject or investigator, or team 
will be noted and reported to the competent authority.

Analysis
Power calculation and sample size
Power analysis is based on a three-group ANCOVA, with 
psychological distress post-treatment as primary end-
point, corrected for baseline psychological distress. We 
will use a close testing procedure for pairwise compari-
sons between blended eMBCT vs. CAU, and unguided 
eMBCT vs. CAU. In our previous study, we found that 
the effect size of group MBCT was d = 0.45 and that 
of therapist-assisted eMBCT was d = 0.71 [8]. So, we 
expect the effect size of blended eMBCT to be d = 0.58 
(the mean of the effect sizes of the group and therapist-
assisted eMBCT in our previous trial). We estimate the 
effect size of the unguided eMBCT vs CAU to be d = 0.45 
(the smallest effect found in our previous study). Alpha 
is set at 0.05 and the Pearson correlation between T0 
and T1 at 0.50 (based on our previous study). To ensure 
a power of 0.80 in the pairwise comparison eMBCT vs 
CAU, a minimal group of 65 for CAU is required. This 
results in a power of 0.95 of the three-group ANCOVA, 
and a power of 0.92 for the comparison eMBCT vs CAU 
and 0.82 for the comparison blended eMBCT vs CAU.

Based on our previous study, we anticipate 20% drop-
out in blended eMBCT, 40% dropout in unguided 
eMBCT, and 0% in CAU, which rendered a target sample 
size of at least 254 participants: 81 in blended eMBCT, 
108 in unguided eMBCT, and 65 in CAU. However, after 
inclusion of the first 80 participants, drop-out appeared 
to be similar across the three conditions (28%). We 
therefore adjusted our target to include at least 86 par-
ticipants in each arm.

Statistical analysis
Descriptive statistics will be used to describe participant 
characteristics, including demographic and clinical vari-
ables at baseline.
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Analyses will be conducted by a statistician blind to 
trial arm allocation. All primary statistical analyses use 
an intention to treat (ITT) approach with an alpha level 
of 0.05 to estimate score differences between interven-
tion and care as usual participants. To minimize the 
possibility of bias from missing outcome data, we will 
use multiple imputation by chained equations to gen-
erate 20 imputed datasets, using 15 cycles per imputed 
dataset.

The primary outcome analysis will compare HADS 
total scores between patients in the blended eMCBT 
and CAU arms and between the unguided eMCBT 
and CAU arms at post-treatment (T1). We will use 
a closed testing procedure with ANCOVA. Group 
(blended eMBCT, unguided eMBCT, and CAU) 
will be added as between subject factor, and base-
line HADS scores and stratification variables (breast 
cancer vs. other and curative vs. palliative treatment 
intent) will be added as covariates. In case of an over-
all significant test, we will conduct pairwise compari-
sons between blended eMBCT vs. CAU, and unguided 
eMBCT vs. CAU. Analyses of secondary outcomes at 
post-treatment (T1) will be conducted using a similar 
procedure.

In addition, we will evaluate treatment consolida-
tion effects after blended and unguided eMBCT at fol-
low-up. For each outcome separately, we will perform 
linear mixed regression analysis. Dependent variables 
will be the primary outcome or secondary outcomes 
at T1, T2, T3, and T4. Independent variables will be 
time, intervention (blended or unguided eMBCT), 
their interaction, and the baseline level (T0) of the 
outcome.

Exploratory moderation analyses of the primary out-
come at T1 will be performed by including a three-way 
interaction term among condition, time, and possi-
ble moderators: sex, age, cancer diagnosis, anticancer 
treatment intent, time since diagnosis, rumination, 
self-compassion, mindfulness, and psychological dis-
tress. First, moderators will be assessed in two separate 
analyses of either intervention compared with CAU. 
Second, moderators will be assessed in analyses of the 
two intervention conditions only. Explorative modera-
tion analyses of the primary outcome during long-term 
follow-up will be performed by using linear regression 
with psychological distress at T1, T2, T3, and T4 as 
dependent variable.

Moreover, the mid-treatment assessments will be used 
to examine whether the change of possible mediators 

(rumination, mindfulness, decentering, self-compassion, 
and engagement with the intervention) over the first 
half of training is predictive of the change of psychologi-
cal distress over the full duration of the training. For the 
mediation analyses, we will follow the recommendations 
of Preacher and Hayes [23] for multiple mediation mod-
els. In all mediation analyses, severity of psychological 
distress at T1 will be controlled for baseline levels.

Economic evaluation will be based on the general 
principle of a cost-utility analysis which is performed 
alongside the RCT. We will compare the three condi-
tions: blended eMBCT, unguided eMBCT, and CAU. 
Primary outcome measures for economic evaluation 
will be costs (we will follow Dutch guidelines for costs 
research and quality adjusted life years measured by 
EQ-5D. The societal costs will be operationalized by 
including productivity losses/gains applying the fric-
tion cost method on a per patient basis by using the 
TiC-P. The incremental cost-effectiveness ratio “cost 
per Quality-Adjusted Life Year gained (QALY)” will 
be based on EQ-5D utilities, and uncertainty sur-
rounding these parameters will be determined using 
the bootstrap method. A cost-acceptability curve will 
be derived that will be able to evaluate efficiency by 
using a range of thresholds (willingness to pay for 
QALY gained). The impact of uncertainty surround-
ing relevant deterministic parameters on the ICER 
will be subsequently explored using one-way sensitiv-
ity analyses on the range of extremes.

Discussion
The number of cancer patients and survivors is 
increasing [9], and a significant proportion expe-
rience severe psychological distress [32]. MBCT, 
including when delivered online, has shown to reduce 
psychological distress for cancer patients and survi-
vors [8]. It remains to be elucidated, however, which 
online delivery format(s) provide an optimal balance 
between user flexibility, patient engagement, and 
effectiveness.

In our study, we will investigate different formats of 
eMBCT delivery, as well as explore which type of treat-
ment-blended or unguided eMBCT-works for whom. By 
evaluating different online formats, we strive to be able 
to broadly disseminate effective, easily accessible, sus-
tainable, and relatively low-cost MBCT to people with 
cancer.
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Appendix
Table 1 and Figs. 1 and 2.

Table 1  Intervention content

Theme of the session Content of the session Meditation exercise Homework Modality 
for 
blended 
eMBCT*

0. Introduction to MBCT What the online mindfulness 
training looks like

None None Individual

What the online app looks like 
and how to use it

What can mindfulness do for 
you

1. The automatic pilot Intention of participation Body scan Body scan Group

Raisin exercise Mindful eating

Psycho-education: how mindful-
ness can help for physical and 
mental problems after cancer

Daily mindful activity

2. Thoughts are not facts Observation exercises: “looking 
out the window” and “walking 
down the street”

Body scan Body scan Individual

Seeing clearly Sitting meditation: instructions 
and attention to breathing

Attention to the breathing 
5–10 min daily

Daily mindful activity

Complete diary positive experi-
ences

3. From doing to being Triangle of awareness Movement exercises -Alternating sitting meditation 
and movement exercises

Group

Reflect on positive experiences Sitting meditation: breathing 
and body-awareness

Three minutes breathing space 
at fixed times

Daily mindful activity

Complete diary negative experi-
ences

4. Stay with it and allow what is Reflect on negative experiences Sitting meditation -Alternating between sitting 
meditation, movement exer-
cises, or walking meditation

Individual

Staying present Psycho-education: Grief process Walking meditation Three minutes breathing space 
and apply it during stressful 
moments

Introduction to Three minutes 
breathing space

Complete stress diary

5. Finding/creating space to 
make choices Or: Responding to 
stress instead of reacting

-Reflect on how to respond to 
stress. Reaction vs response

Sitting meditation with a dif-
ficulty

Alternating between sitting 
meditation, or movement 
exercises

Group

Psycho-education: phases and 
tasks to grief

Three minutes breathing space: 
use as a coping mechanism

Three minutes breathing space 
once a day and during difficult 
situations

Halfway reflection of the training Movement exercises Paying attention to reactions 
during stressful situations and 
practice giving a response

Complete difficult communica-
tion
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Fig. 1  Study design

* For unguided eMBCT all sessions are individual

Table 1  (continued)

Theme of the session Content of the session Meditation exercise Homework Modality 
for 
blended 
eMBCT*

6. Mindful communication Mindful communication Movement exercises standing 
up

Alternating between sitting 
meditation, lying, or standing 
movement meditation, or body 
scan without audio

Individual

Communication with awareness Energy givers and energy takers Three minutes breathing space: 
use as a coping mechanism

Three minutes breathing space

Mindful communication

Energy balance and action plan

Silent day Follow the silent day with the 
app

Body scan Individual

Movement meditation

Sitting meditation

Loving kindness meditation

7. Taking care of yourself Create an action plan Movement exercise without 
guidance

Mindful exercise of personal 
choice

Individual

Sitting meditation without 
guidance

Three minutes breathing space

Three minutes breathing space Discuss the action plan with a 
loved one

Self-evaluation

8. The 8th week continues for 
the rest of your life

Reflection on the course Body scan Group

How to continue practicing 
mindfulness in your daily life

Sitting meditation (5 words to 
remember mindfulness)
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