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Abstract

Introduction: Depression and fatigue are common in breast cancer survivors, and their presence is associated with
personal suffering and worse prognosis. While many women receive short-term psychological support in the acute
treatment phase, this is rarely available in subsequent phases. Internet interventions for breast cancer survivors
could provide additional psychological support, as they are easily accessible and may be effective. However, no trial
has yet examined the effectiveness of an Internet intervention that provides cognitive behavioural therapy
techniques plus lifestyle advice for this population. This trial aims to test whether Optimune, a novel Internet
intervention we developed for that purpose, leads to improvements in quality of life and relevant lifestyle habits
over the course of 3 to 6 months.

Methods: This randomized controlled trial (RCT) will include 360 female breast cancer survivors who have completed the
active tumour eradication phase. Participants will be recruited from various settings, including web-based advertisements
and Internet forums in German-speaking countries. The main inclusion criteria are a breast cancer diagnosis less than 5
years ago and completion of acute treatment at least 1 month ago, as verified by discharge letter from an oncology
treatment centre. Participants will be randomly assigned to either (1) a control group, in which they receive care as usual
(CAU) and are given access to Optimune after a delay of 3months (CAU/wait list control), or (2) a treatment group that
may also use CAU and will receive 12-month access to Optimune immediately after randomization. The three primary
endpoints are quality of life, physical activity and diet quality, assessed with the World Health Organization Quality of Life
Questionnaire, the International Physical Activity Questionnaire and the Food Quality Questionnaire, at 3 months post-
baseline; secondary outcomes include cancer-related fatigue, emotional stress, depression, anxiety, fear of progression,
insomnia, usefulness of the programme and negative treatment effects. Online assessments are conducted at baseline
(T0), 3 months (T1) and 6 months (T2).

Discussion: Results of this RCT are expected to extend the body of knowledge with regard to the effectiveness of CBT-
based Internet interventions for female breast cancer survivors.

Trial registration: ClinicalTrials.gov, NCT03643640. Registered on 23 August 2018.
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Background
Approximately 70,000 women are diagnosed with breast
cancer in Germany annually [1]. Breast cancer is the
most frequent cancer among women worldwide, with an
incidence of 2.09 million women each year [2]. The
German guidelines for the treatment of breast cancer [3]
delineate several acute treatment options, including sur-
gery, radiation and aggressive combination chemother-
apy. When these treatments are completed and patients
are considered cancer-free, they are typically discharged
from a phase of intense treatment to a phase of stan-
dardized monitoring for recurrence, with only a few spe-
cific therapies, such as treatment with antihormones,
aromatase inhibitors or bisphosphonates.
While many women receive short-term psychological

support in the phase of acute treatment, this is rarely the
case in subsequent phases. Although women successfully
treated for breast cancer often do not experience cancer
recurrence during the monitoring phase, they frequently
experience other symptoms. For example, an average of
27% of breast cancer survivors experience clinically sig-
nificant fatigue following treatment [4, 5]. Furthermore,
40% of breast cancer survivors are affected by depression
and 27% by anxiety, on average, and these symptoms
typically persist for more than 5 years after diagnosis [6,
7]. There is also evidence that breast cancer survivors
have higher levels of inflammation [8–10], which may
contribute to their commonly elevated levels of depres-
sion, fatigue and anxiety [8, 9, 11].
Several pharmacological depression treatments have

been shown to be effective among breast cancer survi-
vors. A systematic review reported that the prescription
of antidepressants is more common among breast cancer
survivors (average rate of 23%) compared to other can-
cer types, even though some controversy persists as to
whether selective serotonin re-uptake inhibitors interact
with tamoxifen [12, 13]. Certain serotonin re-uptake in-
hibitors may alleviate depression, in part because of their
effects on cytokines such as interleukin-6 (IL-6) and
tumour necrosis factor (TNF)-α, whereas other antide-
pressants do not appear to reduce cytokine levels [14].
Of note, several studies showed improvement of depres-
sive symptoms after administration of antiphlogistic
agents, including nonsteroidal anti-inflammatory drugs
(NSAIDs) and cytokine inhibitors [15, 16], suggesting a
causative link between depressive symptoms and pro-
inflammatory cytokines.
Certain psychological interventions for depression,

including mindfulness-based stress reduction (MBSR),
cognitive behavioural therapy (CBT) and supportive-
expressive dynamic psychotherapy have also been shown
to have an impact on inflammatory markers (e.g. IL-6,
TNF-α) in several psychiatric and somatic diseases with
comorbid depression [17–19]. A recent meta-analysis

suggested that mindfulness meditation has an effect on
inflammatory biomarkers such as C-reactive protein
(CRP) or nuclear factor kappa-light-chain-enhancer of
activated B cells (NF-ĸB) but seems neutral for a variety
of other cytokines [20]. Moreover, a randomized con-
trolled trial (RCT) with a sample of breast cancer survi-
vors showed that yoga reduced fatigue and inflammation
and showed a trend for the reduction of depressive
symptoms [21]. Several other studies among cancer
survivors have also shown that psychological interven-
tions, including CBT and mindfulness-based treatment,
may enhance quality of life as well as reduce pro-
inflammatory signalling [22–24].
Even though CBT and perhaps other forms of psycho-

therapy are promising treatments for depression among
breast cancer survivors, these psychological treatments
are not always available [25]. Psycho-oncological services
that offer such treatments are in short supply in
Germany and elsewhere, particularly in rural areas [26].
Furthermore, various individual and systemic barriers
may prevent breast cancer survivors from accessing
psychological treatments, including stigma concerns,
scepticism regarding psychotherapy, time constraints,
disease-related restrictions, lack of motivation and per-
ceived lack of necessity [27].
A potential barrier to pharmacological depression

treatment is that physicians are often reluctant to
prescribe antidepressants because of concerns over side
effects or drug-drug interactions [12]. According to the
German guidelines for psycho-oncology, psychotherapy
as well as antidepressants are recommended for the
treatment of depression in breast cancer survivors [28].
This recommendation is consistent with guidelines in
several other countries, such as the USA and UK [29,
30]. To improve access and extend the range of available
psychological treatment options for breast cancer survi-
vors, Internet-based psychological interventions could
play an important role [25, 31].
Given the potential utility of effective digital interven-

tions, our team has developed a novel Internet-based
intervention termed Optimune. This individually tailored
Internet intervention targets female breast cancer survi-
vors and was developed by Gaia, a German research-
focused small-to-medium enterprise (SME) with more
than 10 years of experience in the development of simi-
lar interventions. For example, 12 RCTs have demon-
strated the efficacy of Deprexis, an Internet intervention
for depression developed by the same team with the
same technology [32–43]. A recent meta-analysis yielded
an effect size of g = 0.54 for Deprexis [44]. Other
evidence-based interventions developed by this group
target anxiety disorders, fatigue in multiple sclerosis and
harmful drinking as well as depression and anxiety in
epilepsy [34, 45–47]. Optimune aims to reduce distress,
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depression, anxiety and, in particular, chronic inflamma-
tion in breast cancer survivors (see the Methods/design
section for the intervention description).
The goal of this pragmatic RCT [48] is to test the ef-

fectiveness of this novel Internet intervention on im-
provements in quality of life and relevant lifestyle
parameters (dietary and exercise habits) among breast
cancer survivors over a period of 3 months, in compari-
son to a control group that only receives access to the
intervention after 3 months. Both groups are free to
utilize other treatments that may be required; thus, Opti-
mune will be offered adjunctively to care as usual
(CAU). Because control group participants can access
Optimune after 3 months, they are on a wait list (WL)
only with respect to the Internet intervention. Thus, the
control group is best characterized as CAU/WL. It is
hypothesized that, at 3 months post-baseline, partici-
pants randomized to the intervention group will report
higher levels of quality of life, physical activity and diet
quality compared to participants randomized to the
CAU/WL control condition. In order to examine stabil-
ity of intervention effects over time, data will also be col-
lected at 6 months. Additional analyses will examine a
broad range of secondary outcomes, including cancer-
related fatigue, stress, depression, anxiety, fear of cancer
progression and insomnia. The subjective usefulness of
the intervention will also be examined. Exploratory ana-
lyses will be conducted to examine potential negative
intervention effects.

Methods/design
Study design
In this parallel-group RCT, participants will be ran-
domized to two groups: (1) a control group, in which
they may engage with any treatment and receive ac-
cess to the Internet intervention after a delay of 3
months (CAU/WL), or (2) a treatment group that im-
mediately receives access to the Internet intervention
and may also use CAU (see Fig. 1). The trial aims to
maximize external validity by examining the effect of
adding a self-management intervention to the realities
of current clinical care; it does not aim to maximize
internal validity by selecting a maximally homoge-
neous patient group that does not reflect the clinical
reality outside of trials [49]. Participants will be
recruited consecutively from various sources, with
every woman having an equal chance of being
assigned to the intervention or control group (no
block randomization). Given the pragmatic design,
participants are not blinded to group assignment.
Randomization will be performed by the Principal
Investigator (PI), using a computer-generated se-
quence to generate the allocation sequence. However,
the PI will not have any access to any participant
data prior to performing the randomization. The
other researchers who do have access to participant
data in order to clarify inclusion/exclusion criteria
will not have access to the randomization sequence.
Thus, concealed allocation will be ensured.

Fig. 1 Flowchart of the study design
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The content and design of this RCT are in accordance
with the guidelines for clinical trial protocols as specified
by the Standard Protocol Items: Recommendations for
Interventional Trials (SPIRIT) 2013 statement [50]. The
SPIRIT checklist is provided as Additional file 2. More-
over, this RCT is registered at ClinicalTrials.gov
(NCT03643640), and any changes to this protocol will
be described in this trial registry. The trial will conform
to methodological standards recommended by the Con-
solidated Standards of Reporting Trials (CONSORT)
statement [51].

Recruitment and assessment
Study participants will be recruited via different chan-
nels. First, the study will be advertised online, and inter-
ested participants will be informed via Google ads,
Internet forums and a dedicated Facebook page. Further-
more, treatment centres will be informed about the goals
and procedures of the study and provided with informa-
tional material such as flyers and posters. Other recruit-
ment channels will include patient associations, support
groups and health insurance companies. Women who
are interested in participating will be referred to the
study homepage [52]. Internet users who use search
engines such as Google with certain search terms (e.g.
breast cancer self-help, breast cancer study, Optimune,
etc.) will be shown a short ad that refers to the study
homepage; potential participants may also be referred to
the study homepage via other means (e.g. a recommen-
dation by their treating oncologist/gynaecologist or their
health insurance company). On the study homepage, in-
terested participants will be invited to sign up with their
name and e-mail address. A member of the research
team will then contact potential participants by e-mail in
order to invite them to the online baseline assessment
(T0). Prior to completing the online baseline measures,
further study information will be presented and online
informed consent will be obtained.
After providing consent and completing the T0 online

assessment, eligible participants will be asked to verify
their diagnosis and therapies by providing the research
team with a discharge letter from their oncology
treatment centre or clinic. After receipt of this and con-
firmation of all inclusion/exclusion criteria, eligible par-
ticipants will be randomized. One member of the study
team will monitor registration for the programme and
contact the participants if they do not sign up within 1
week after access to the intervention has been granted.
Participants will be contacted again after 3 months (T1)
and 6months (T2) to complete the respective online as-
sessments (see Table 1), and they will be reminded up to
two times if they do not respond to the initial invita-
tions. Previous studies evaluating similar interventions
have shown that effects on psychosocial outcomes can

be observed after a relatively brief period of 8 to 12
weeks [34, 36, 40–43, 46]. To evaluate the stability of
effects and to allow the examination of potential effects
beyond the 3 months time point, online assessments will
also be conducted for both groups 6 months post-
randomization.

Inclusion criteria
Women will be included if they have received a breast
cancer diagnosis less than 5 years ago and acute treat-
ment for breast cancer (such as surgery, chemotherapy
or radiation treatment) has been completed at least 1
month prior to study entry. Prophylactic treatment with
antihormone therapy such as tamoxifen, aromatase in-
hibitors or bisphosphonates is permitted. Eligible partici-
pants must be between 30 and 70 years of age; provide
informed consent; be competent in the German lan-
guage; and be willing to provide the discharge letter to
verify their diagnoses and therapies.

Intervention
Optimune is an Internet intervention for female breast
cancer survivors. The intervention was developed by a
multidisciplinary team of clinical psychologists, CBT ther-
apists, physicians, software engineers, graphic artists and
professional speakers, among others, who are affiliated
with Gaia in Hamburg, Germany. Beyond established
CBT techniques targeting depression, anxiety and fatigue,
this intervention engages users in therapeutic techniques
that have been shown to have beneficial effects on
immune system functioning and inflammation, including
sleep and stress management (e.g. mindfulness-based
techniques) and lifestyle change (dietary and physical
activity advice). The dimensions addressed in the
programme are consistent with the German treatment
guidelines for breast cancer survivors [28, 53].
The development team strove to include only tech-

niques that are supported by evidence, and relevant
citations are provided throughout the programme, ac-
companied by brief summaries of the respective journal
article or book (annotated bibliography). Overall, 240
citations are provided across all Optimune modules.
Content is continuously automatically adapted via
software algorithms in order to match users’ individual
preferences, concerns and needs. Content is conveyed in
the format of interactive ‘simulated dialogues’ in which
users read information or listen to recordings and then
select one of several pre-programmed response options.
The intervention uses a responsive web-design approach
and can be accessed on a password-protected, secure
(https-encrypted) website via any computer or smart-
phone. Illustrations, audio recordings and optional daily
text messages with motivational content accompany the
programme (see Additional file 1 for screenshots).
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Throughout the development process, breast cancer
survivors were continuously involved to test preliminary
versions and provide feedback to ensure the quality of
the software, consistent with development guidelines
[54]. Expert feedback was sought from several physicians
specializing in the treatment of patients with breast
cancer, and the literature on CBT for breast cancer
survivors was reviewed [24, 55, 56]. Like other soft-
ware programs developed by this group, the interven-
tion was produced on a proprietary software (broca®)
developed by Gaia. The software-based intervention
uses cloud computing with fast global access and is
securely hosted in an ISO-27001-certified data centre
located in Germany.

The Optimune intervention can be accessed over a
period of 1 year. Depending on factors such as reading
speed, preference for greater or lesser depth and desire
to listen to audio recordings, each module can be com-
pleted in approximately 30–45min. It would be possible
to work through the entire intervention in as little as
approximately 6 h. As in other interventions developed
by our group [34, 39, 40], there is no fixed or generic se-
quence in which modules must be completed, nor is
there a minimum number of sessions that must be fin-
ished. Users are invited to freely explore the intervention
and let themselves be guided within each section by the
algorithm-driven sequences that the intervention gener-
ates. Users are also informed that they can discontinue

Table 1 Study interventions, measures and measurement points

WHOQOL-BREF World Health Organization Quality of Life Questionnaire, IPAQ International Physical Activity Questionnaire, FQQ Food Quality Questionnaire, BFI-9
Brief Fatigue Inventory, IES-R Impact of Event Scale-Revised, PHQ-9 Patient Health Questionnaire, 9 items, GAD-7 Generalized Anxiety Disorder 7-item
questionnaire, PAF-12 Fear of Progression Questionnaire, ISI Insomnia Severity Index
aOnly for intervention group
bFor each group: 15 days after access was granted
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the intervention at any time if they feel that it is not
helpful or may even be harmful.
The Optimune intervention comprises 16 modules that

cover four broad domains: (1) psychological well-being,
(2) dietary coaching, (3) exercise and physical activity
coaching and (4) sleep management. An introductory
module provides the user with an overview of the pur-
pose, functions and time frame of the intervention. Par-
ticipants are engaged in interactive sequences in which
the role of inflammation and the immune system in
breast cancer are briefly explained. The introductory
module further addresses topics such as current emo-
tional well-being (including possible symptoms of stress,
depression and anxiety) as well as exercise and dietary
habits. Participants are provided with a summary (’per-
sonal profile’) of their responses, and they receive initial
personalized recommendations. Furthermore, partici-
pants are encouraged to complete each new module
once it is activated for them, and to allow sufficient time
between sessions to work on the tasks and exercises in-
troduced in each session. They are informed that inter-
vention access is provided for a 12-month period. The
four intervention domains are outlined in the following
subsections.

Psychological well-being
This domain provides an interactive overview of the role
positive and negative emotions may play in inflammation
and immune system functioning, and it introduces indi-
vidually tailored exercises to reduce stress and improve
well-being. Mindfulness and mental imagery exercises
(including audio recordings) are introduced and prac-
ticed, and concepts/techniques such as activity schedul-
ing, behavioural activation and basic psychological need
satisfaction are introduced. Similar to the modules in the
other domains (other than the introductory module),
every module in this domain begins with a brief review
of tasks that were assigned in the previous module.

Dietary coaching
Participants are provided with a brief overview of nutri-
tion and dietary habits in the context of inflammation.
The technique of stimulus control is introduced, and
participants are encouraged to reduce the availability of
potentially pro-inflammatory foods (e.g. heavily proc-
essed foods, crisps, pizza, doughnuts, cake, red meat,
lemonade) from the household and restock with ’anti-in-
flammatory foods’ (e.g. primarily certain vegetables and
fruits, such as blueberry, raspberry, broccoli, spinach, av-
ocado, olive oil, turmeric). As in all other modules,
evidence-based behaviour-change techniques such as
goal setting, action planning and mental contrasting (of
pros and cons or goal obstacles and solutions) are used.

Exercise/physical activity coaching
The first module within this domain starts with a per-
sonalized exploration of current exercise and physical
activity habits, followed by an interactive review of rele-
vant research findings and their implications for daily
life. Participants are encouraged to set realistic and
attainable exercise goals for the coming weeks and use
prompts/reminders to facilitate the adoption of new
exercise habits. Mental imagery exercises and other
behaviour-change techniques are used (e.g. case exam-
ples to encourage modelling, identifying barriers and
problem solving, agreeing on behavioural contracts,
reviewing if-then plans, action-planning and rehearsing
implementation intentions and using positive mental im-
agery and self-motivational statements).

Sleep management
This domain begins with an interactive exploration of
current sleep quality and potential difficulties (insomnia
symptoms and impairment in quality of life). Psychoedu-
cational content regarding the importance of sleep for
immune system functioning is provided, followed by an
interactive exploration of evidence-based CBT tech-
niques for overcoming insomnia (sleep hygiene, estab-
lishing regular sleep-wake rhythms, etc.). A personalized
plan with suggestions for healthy sleep habits is pro-
vided, and users are encouraged to apply the presented
techniques in order to optimize their sleep quality in the
coming weeks.

Outcome measurements
All outcome measures will be used in their German
version and assessed via a secure, encrypted online
survey service. Participants will be invited via e-mail to
complete the online self-report questionnaires. If they
do not respond to the initial invitation, a member of the
research team will send them up to two reminder e-
mails.

Primary outcomes
Three equally important primary endpoints are defined:
quality of life, dietary quality and physical exercise.
Differences in change from baseline between study
groups at 90 days from randomization will be assessed
with the World Health Organization Quality of Life
Questionnaire (WHOQOL-BREF), the International
Physical Activity Questionnaire (IPAQ) and the Food
Quality Questionnaire (FQQ). Success of the trial is de-
fined as demonstrating a significant intervention effect
on at least one of these endpoints. Given that multiple
outcomes increase the familywise error rate, Bonferroni’s
adjustment will be used [57].
Quality of life will be measured using the World

Health Organization’s WHOQOL-BREF, which is a
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shorter version of the original instrument. The
WHOQOL-BREF [58, 59] is a 26-item, 5-point rating
scale with good to excellent psychometric properties (re-
liability and validity [60]). It measures the following do-
mains: physical health, psychological health, social
relationships and environment. Response options range
from 1, indicating ’very dissatisfied’, to 5, indicating ’very
satisfied’ and relate to the last 2 weeks.
Physical activity will be measured using the short ver-

sion of the International Physical Activity Questionnaire
(IPAQ-SF). The short version of the IPAQ is a 7-item
questionnaire that assesses the types of intensity of peo-
ple’s physical activity and sitting time performed during
their daily lives. Open-ended questions surrounding in-
dividuals’ last 7-day recall of physical activity are consid-
ered to estimate total physical activity (minutes/week)
and time spent sitting. The IPAQ-SF has been evaluated
as an acceptable measure to assess activity or fitness, as
shown in a systematic review [61]. Overall, its reliability
is acceptable to good.
Diet quality will be measured using the FQQ. The

FQQ is a newly developed short food frequency ques-
tionnaire which includes 10 food items on a 5-point rat-
ing scale. It focuses on fruit, vegetables, high-sugar
foods, processed food, meat and drinks. The aim of the
tool is to measure diet quality. Response options range
from 0, indicating ’daily’, to 3, indicating ’once or never’.
A global diet quality score can be obtained by averaging
all the items on the FQQ. This questionnaire is based on
other, similar questionnaires, and its psychometric prop-
erties are being evaluated for the first time in this study.

Secondary outcomes
The following secondary outcomes will be assessed using
self-report. Each instrument will be administered at T0,
T1 and T2, except for the Net Promoter Score (NPS) and
the items regarding negative effects of the programme.

� Cancer-related fatigue using the Brief Fatigue
Inventory (BFI-9) [62, 63]

� Cancer-related emotional stress using the standardized
Impact of Event Scale-Revised (IES-R) [64]

� Depression using the standardized 9-item Patient
Health Questionnaire (PHQ-9 ) [65, 66]

� Anxiety using the standardized questionnaire
Generalized Anxiety Disorder 7 item (GAD-7) [67, 68]

� Fear of progression using the standardized PA-F12
(Progredienzangstfragebogen [Fear of Progression])
questionnaire [69, 70]

� Insomnia using the standardized Insomnia Severity
Index (ISI) [71]

� Subjective usefulness of the programme using the
NPS [72] and several items to assess negative effects
of the programme.

Additionally, participants will be asked about specific
illness-related parameters including recurrence of breast
cancer (local relapse or remote metastasis), frequency of
common cold or virus flu, frequency of unscheduled
medical encounters, body mass index and the parallel
use of psychotherapy at T0, T1 and T2. Furthermore,
participants will be asked for open feedback on the
programme 15 days after access has been granted.

Sample size calculation and analysis
To estimate the target sample size, an a priori power ana-
lysis was performed with g*power (Version 3.1.9.2) [73].
In order to detect a small to medium effect (d = 0.35), a
total sample size of 346 participants will be required to
achieve a power of 0.80 with an adjusted alpha level of
0.0167 (Bonferroni adjustment because of the three pri-
mary endpoints; 0.05/3). An effect of d = 0.35 has been
shown in previous reviews on psychosocial outcomes in
patients with cancer [74–76]. Therefore, we aim to enrol
180 participants per group (total target N = 360). Because
missing data will be replaced by multiple imputation, the
target sample size is not adjusted for anticipated attrition.
In line with recommendations of the CONSORT

eHealth statement, we will conduct both intention-to-
treat (ITT) and per-protocol (PP) analyses using
appropriate statistical procedures such as analysis of
covariance (ANCOVA) for primary and secondary out-
come measures [51, 77]. Missing data will be imputed
for ITT and PP analyses at the primary endpoints after
3 months with multiple imputation (100 imputations, 50
iterations) based on sociodemographic data and available
outcomes, following current methodological recommen-
dations [78]. ITT analyses will include data from all
randomized participants, with missing data replaced by
multiple imputation. For PP analyses, in line with previ-
ous studies [40, 45], we will include data from control
group participants plus data from intervention group
participants who have used the intervention for at least
60 min on at least four separate occasions (i.e. four
sessions). For PP analyses, missing data will also be re-
placed using multiple imputation, in line with recom-
mendations [79]. Bonferroni-adjusted ANCOVAs will be
conducted for each primary outcome to test for
between-group effects after 3 months using baseline
measures as covariates, as recommended for trials with
pre- and post-measurement [80].
The reasons that lead to the exclusion of participants

will be reported and analysed for patterns [81], that is,
systematic differences in their occurrence between the
control group and intervention group.

Discussion
The present study aims to make a contribution to the
literature on Internet interventions for breast cancer
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survivors, and to test the effectiveness of a potential new
treatment option that may help improve the quality of
care for this group. There is a need for innovative inter-
ventions in this area, given that depression and fatigue
are exceedingly common in women after the acute treat-
ment phase, and psycho-oncological treatment provision
is often insufficient, particularly in rural areas. To our
knowledge, Optimune is the first Internet intervention
for breast cancer survivors that uses an extensive tailor-
ing approach to convey CBT content to users. It has
been specifically designed to address the needs of breast
cancer survivors and uses a responsive web-design ap-
proach to maximize personal relevance and ensure easy
usability.
An advantage of this trial is that diagnoses will be veri-

fied by a clinician, which is rare in studies of Internet
interventions. Additional methodological strengths in-
clude follow-up assessments and the inclusion of an
array of validated measures for the primary and second-
ary outcomes. Of note, potential negative treatment ef-
fects will also be assessed, which is rarely done but
required to establish the safety of novel Internet inter-
ventions. Another strength is that participants will be
asked to provide open feedback about the programme.
Several limitations must also be acknowledged. First,

the trial does not include an active control condition,
but comparisons with CAU are regarded as common
and appropriate features of pragmatic RCTs. Second, be-
cause we could not identify a brief and previously vali-
dated food questionnaire that adequately covers the food
groups targeted by our intervention, we included a new
questionnaire that was developed for this study. We re-
gard this study as a first step towards examining this
questionnaire’s psychometric properties, but we acknow-
ledge the limitation that further research will be required
to establish its reliability and validity. Third, the target
sample size may yield insufficient statistical power for
the detection of small effects, especially if attrition rates
are high. As recommended by the CONSORT statement,
we plan to replace missing data by appropriate proce-
dures (e.g. multiple imputation), and we expect that the
sample size will allow us to detect effects of medium
magnitude, which could be considered clinically relevant.
Due to resource limitations, recruitment of a large sam-
ple is not possible in this trial. Fourth, the inclusion of
three primary outcome variables is unusual. However,
given that the intervention aims to improve quality of
life as well as change dietary and exercise habits, we
regarded all three as equally important outcomes, each
of which deserves equal consideration. To reduce the
familywise error rate, the Bonferroni correction will be
applied. The fifth limitation concerns the lack of clin-
ician outcome ratings. Self-report questionnaires will be
used, which are efficient and validated but also carry the

risk of introducing biases such as social desirability. An
additional limitation is that the developers of the inter-
vention that is being tested are involved in this trial. We
note, however, that this is not unusual and that several
steps are taken to ensure the scientific integrity of data
collection and analysis. To avoid potential developer
bias, data monitoring will be performed by the Principal
Investigator (CW), who is an established independent re-
searcher in immunology with no financial ties to the de-
velopers or other relevant conflicts of interest. The trial
has been registered, and results will be published regard-
less of study outcome.
In conclusion, the present study will test the effective-

ness of the new self-management intervention Opti-
mune, which will be offered as an adjunct to care as
usual. If the results from this trial demonstrate the ef-
fectiveness of the Optimune programme, this would sug-
gest that this Internet intervention could serve as a
useful treatment tool with the potential to enhance the
overall quality of care for breast cancer survivors.

Trial status
The protocol version number is OPT 01, issued 13 No-
vember 2019. Participant recruitment began on 1
September 2018, and was completed on 1 Octo-
ber 2019. Collection of follow-up data will continue until
1 April 2020.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s13063-019-3987-y.

Additional file 1. Exemplary screenshots of the Optimune programme,
showing exemplary content of the four domains covered in Optimune.

Additional file 2. SPIRIT 2013 checklist: recommended items to address
in a clinical trial protocol and related documents.
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