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ARTICLE INFO ABSTRACT

Keywords: Background: The present study investigates possible predictors of treatment response in an Internet-delivered
InFemEt'deliverEd thera?X Mindfulness-Based Cognitive Therapy (iMBCT) intervention with therapist support. This iMBCT program, a
Mindfulness-Based Cognitive Therapy fully online delivered intervention with asynchronous therapist support, has previously been shown to be effi-
Il;::—eets};ion cacious in reducing symptoms of anxiety and depression in women treated for breast cancer and men treated for

prostate cancer.

Methods: Eighty-two breast- and prostate cancer survivors experiencing psychological distress received 8 weeks
of therapist-guided iMBCT. Primary outcomes were improvement in anxiety and depression scores from baseline
to post-treatment and from baseline to six-months follow-up. Clinical predictors included levels of depression and
anxiety at the time of screening and at baseline, as well as time since diagnosis. Demographic predictors included
age and educational level. Therapy-related predictors included working alliance, self-compassion, and five facets
of mindfulness. Mixed Linear Models were employed to test the prediction effects over time.

Results: Higher levels of baseline depression were associated with increased treatment response in anxiety at post-
treatment, and lower levels of self-compassion were associated with increased treatment response in depression
at post-treatment. None of the proposed predictors significantly predicted treatment response at six-months
follow-up.

Conclusion: The findings suggest that iMBCT can be provided for cancer survivors regardless of their age,
educational level, and time since diagnosis (up to five years) and that therapeutic alliance is not crucial for
treatment response. We did not identify characteristics predicting treatment response, although many factors
were tested. Still, other characteristics may be predictors, and given the relatively small sample size and a large
number of statistical tests, the results should be interpreted with caution.

Breast cancer
Prostate cancer

1. Introduction survival rates of 87% for both women with breast cancer and men with
prostate cancer (from 2012 to 2016) (Engholm et al., 2010), a large

Breast- and prostate cancer are the most common cancer diseases proportion of people are living with physical and psychological late
among women and men, respectively, in Northern Europe. With 5-year effects of cancer disease and cancer treatment. Psychological distress, i.
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vention; iMBI, Internet-delivered Mindfulness-Based Intervention; MBSR, Mindfulness-Based Stress Reduction; RCT, randomized controlled trial; BDI-II, Beck
Depression Inventory II; STAI-Y, State-Trait Anxiety Inventory, Y-Form; WAI-C, Working Alliance Inventory — Client Form; SCS-SF, Self-Compassion Scale — Short
Form; FFMQ-SF, Five Facet Mindfulness Questionnaire — Short Form; FFMQ-SF-DS, FFMQ-SF subscale Describing; FFMQ-SF-NR, FFMQ-SF subscale Non-Reactivity to
inner experience; FFMQ-SF-NJ, FFMQ-SF subscale Non-Judging of inner experience; FFMQ-SF-OB, FFMQ-SF subscale Observing; FFMQ-SF-AA, FFMQ-SF subscale
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e., symptoms of depression and anxiety, affects a substantial proportion
of cancer patients, even after successful treatment (Honda and Goodwin,
2004; Mitchell et al., 2013; Dalton et al., 2009). Compared to the general
population, mood disorders are 2 to 4 times more prevalent among
cancer survivors (Mitchell et al., 2013; Mitchell et al., 2011), calling for
research in efficacious therapies.

Mindfulness-Based Interventions (MBIs) have been found efficacious
in treating psychological distress among cancer patients and —survivors
(Piet et al., 2012; Cillessen et al., 2019). Recently, internet-delivered
Mindfulness-Based Interventions (iMBIs) has also shown to be effica-
cious in treating psychological distress among cancer patients and
—survivors (Nissen et al., 2020; Compen et al., 2018; Zernicke et al.,
2014; Bruggemann-Everts et al., 2015; Matis et al., 2020), with a recent
systematic review reporting a median effect size of Cohen’s d = 0.42 for
symptoms of anxiety and depression, when compared with control
conditions (Matis et al., 2020). Internet-delivered interventions offer a
flexible solution for patients and provide the possibility of disseminating
the intervention broader, independently of geographical constraints and
lack of educated therapists (Holm et al., 2012; Barak et al., 2008; Grif-
fiths and Christensen, 2007; Stanton, 2006). Despite being shown effi-
cacious, little is known about possible predictors of treatment response
in iMBIs (Matis et al., 2020). Investigating possible predictors of treat-
ment response could help to identify the patients who will benefit the
most and suggest possible modifications of the program content and
—procedures (Steketee and Chambless, 1992). Several potential candi-
dates may affect intervention effectiveness.

First, it could be relevant to explore whether psychological distress
levels at baseline predicts the efficacy of iMBIs for cancer patients and
survivors. In contrast to a previous meta-analysis (Piet et al., 2012), a
recent meta-analysis of MBIs for cancer, including Mindfulness-Based
Cognitive Therapy (MBCT) and Mindfulness-Based Stress Reduction
(MBSR), found no difference in effects on psychological distress between
studies that had psychological distress as inclusion criterion compared
to studies that did not (Cillessen et al., 2019). Only little is known about
whether this also holds true for iMBIs. In a randomized controlled trial of
internet-delivered MBCT (iMBCT), it was found that higher levels of
distress at baseline predicted higher levels at follow-up, but it was not
explored whether baseline distress levels predicted treatment effects
(Cillessen et al., 2018). On the one hand, low baseline symptom levels
may lead to floor effects making improvement less likely. On the other
hand, given the high degree of self-help in iMBCTs, higher levels of
baseline symptoms could perhaps lead to lower levels of adherence
reducing the chance of a positive effect. Therefore, exploring whether
baseline distress levels predict treatment response has an important
clinical relevance.

A second predictor of the efficacy of iMBCT could be age. In the
recent meta-analysis, older mean sample age was associated with
smaller effects (Cillessen et al., 2019), which is also what was found in a
previous study of an online Mindfulness-Based Cancer Recovery pro-
gram, delivered in groups via video conference (Zernicke et al., 2016). A
study investigating computer literacy and participation in online sup-
port groups for cancer patients found that older participants with lower
levels of education had lower levels of digital literacy and experienced
less improvement in psychological distress, compared with younger
participants with higher levels of education (Lepore et al., 2019).
Generally, older age has been found related to lower levels of psycho-
logical distress in cancer patients (Linden et al., 2012; Gotze et al.,
2020), and, due to floor effects, thus older age could also be associated
with smaller effects. In a single previous study of iMBCT, however,
neither age nor educational level emerged as predictors of treatment
effect (Cillessen et al., 2018). Another study of iMBI did however find
younger age as a predictor of treatment effect (Zernicke et al., 2016).
Taken together, previous findings regarding age as a predictor of
treatment response in both MBIs and internet-delivered interventions
differ with a trend towards older age being associated with smaller
treatment responses.
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Third, it could be relevant to explore the role of time since diagnosis.
Distress symptom levels generally appear to decrease over time within
the first year after receiving a cancer diagnosis (Linden et al., 2012),
which suggests that longer time since diagnosis could be associated with
smaller effects. On the other hand, once patients have reached later
phases of the survivorship trajectory, elevated levels of distress have
been found equally prevalent when comparing survivors at five and ten
years after diagnosis (Gotze et al., 2020). Possibly, cancer survivors may
therefore benefit from psychological interventions many years after
their initial diagnosis, and it is relevant to evaluate whether the time
since diagnosis predicts outcome response. The recent meta-analysis of
MBIs found time since diagnosis unrelated to intervention gain (Cil-
lessen et al., 2019). To our knowledge, no studies of iMBIs have explored
this predictor.

Therapeutic alliance is a fourth potential predictor, defined as the
cooperative and affective bond between therapist and patient (Horvath
et al.,, 2011). Therapeutic alliance is acknowledged as an important
facilitator of treatment effect across psychotherapeutic approaches
(Horvath et al.,, 2011; Norcross and Lambert, 2011; Norcross and
Lambert, 2018). Previous studies have provided evidence that a thera-
peutic alliance may be established successfully in fully internet-
delivered therapy, even to degrees comparable to or even higher than
in traditional face-to-face treatment (Pihlaja et al., 2018; Hadjistavro-
poulos et al., 2017; Cook and Doyle, 2002; Sucala et al., 2012; Andersson
et al., 2012). Despite these findings, evidence is contradictory on
whether therapeutic alliance may have less impact on the outcome of
internet-delivered interventions (Pihlaja et al., 2018; Hadjistavropoulos
et al., 2017; Bisseling et al., 2019a). In a recent study investigating the
effects of both face-to-face group-based MBCT and iMBCT on distress in
cancer patients, higher therapeutic alliance predicted treatment
response in the face-to-face-delivered MBCT (Bisseling et al., 2019a),
but not the iMBCT (Bisseling et al., 2019b). Investigating the predicting
effect of therapeutic alliance is highly relevant for future attempts to
optimize iMBIs.

Finally, it could be relevant to explore the predicting role of partic-
ipants’ baseline levels of mindfulness skills and self-compassion, two
constructs proposed to be core working mechanisms in MBIs. Mindful-
ness, i.e., the ability to maintain a non-judgmental, moment-by-moment
awareness of thoughts, feelings, bodily sensations, and the surrounding
environment, is a core skill trained in MBIs (Hollis-walker and Colosimo,
2011), and, while the effect sizes are generally small, MBIs have been
found to increase mindfulness (Cillessen et al., 2019). When considering
the possibility of ceiling effects, it could be hypothesized that high
baseline mindfulness levels would be associated with smaller treatment
effects on psychological distress. This hypothesis has found support in a
previous study reporting that baseline mindfulness levels were associ-
ated with lower levels of psychological distress after the iMBCT inter-
vention (Cillessen et al., 2018). Self-compassion, described as kindness
and understanding towards oneself and taking a balanced and gentle
approach to one’s thoughts and emotions (Neff et al., 2007), is linked to
the construct of mindfulness and is proposed as a possible mechanism in
mindfulness interventions (Hollis-walker and Colosimo, 2011). Again, it
could be relevant to explore whether baseline levels of self-compassion
is a potential predictor of the treatment response to iMBCT.

1.1. Aims and hypotheses

In the present paper, we aim to extend the previous results of a
randomized controlled trial of iMBCT for psychological distress in breast
and prostate cancer survivors, where statistically significant pre-post
effects were found for both anxiety (d = 0.45) and depressive symp-
toms (d = 0.42), together with statistically significant pre-follow up
effects for anxiety symptoms (d = 0.40), compared with treatment-as-
usual waitlist controls (Nissen et al., 2020). In the present paper, we
explore a range of possible predictors of the treatment response in the
subgroup of participants randomized to active treatment. The predictors
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included clinical factors, demographic factors, and therapy-related fac-
tors. The clinical predictors included levels of depression and anxiety at
the time of screening for inclusion and at baseline, and time since cancer
diagnosis. The demographic predictors included age and educational
level. The therapy-related predictors included therapeutic alliance, self-
compassion, and the five facets of mindfulness; describing (DS), non-
reactivity to inner experience (NR), non-judging of inner experience
(NJ), observing (OB), and acting with awareness (AA). Based on previ-
ous findings, we hypothesized that higher levels of therapeutic alliance
would be associated with larger improvements, whereas longer time
since diagnosis and older age would be associated with fewer im-
provements. Due to the limited existing research and contradictory
findings, the analyses of baseline levels of psychological distress, i.e.,
depression and anxiety, self-compassion, mindfulness, and educational
level, were considered exploratory.

2. Materials and methods
2.1. Participants and recruitment

The study was conducted at the Unit for Psychooncology and Health
Psychology, a research unit at the Department of Oncology, Aarhus
University Hospital, and the Department of Psychology and Behavioral
Sciences, Aarhus University, Denmark. Participants in the present study
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included 82 breast- and prostate cancer survivors who received an
iMBCT intervention as participants in a randomized controlled trial
(Nissen et al., 2020). In this RCT, a total of 1282 breast- and prostate
cancer survivors were screened for psychological distress during routine
control visits at the clinical departments, resulting in 389 eligible sur-
vivors. Of these, 237 patients received further information about the
project, and 150 consented to participate and returned a baseline
questionnaire. A 2:1 randomization allocated 104 survivors to the
intervention and 46 to the waitlist control condition. Of the 104 par-
ticipants allocated to the intervention, 82 individuals initiated the
intervention program and were hence subjects to analysis in the present
study. See study flowchart in Fig. 1.

Inclusion criteria were: a) a score of >3 (0- to 10-point numeric
rating scale) on at least one of two screening items of symptoms of
anxiety or depression, b) >3 months and <5 years after completed
primary treatment for primary breast or prostate cancer, c¢) age > 18
years, d) ability to understand and read Danish, e) internet access, and f)
mobile phone ownership. Exclusion criteria were: a) recurrent cancer or
active cancer treatment (except adjuvant endocrine treatment), b)
qualitatively assessed insufficient IT skills, and c) self-reported severe
mental illness. The study was approved by the local Ethics Committee of
Central Denmark Region (registration no.: 1-10-72-16-16), registered at
ClinicalTrials.gov (registration no.: NCT03100981), and registered at
the Danish Data Protection Agency. A detailed description of the RCT

Did not initiate intervention:
Lost motivation: n=11

Randomized to iIMBCT
n =104

Lack of [T-skills: n=»5
Cancer relapse or other

n =66

T
|
I

physical problems n=2
Reason unknown: n=4
Baseline: Initiated iMBCT

R e intervention
i n=_82 Intervention dropout due to:
i : Lost motivation: n=>5
! S Lack of IT-skills: n=5
' g Cancer relapse or other
i = - hysical probl =1
! Therapeutic Alliance i i i f
) after 2 weeks
i Attrition due to: ( . =V;1 ) z
i Lost motivation- n=10 Intervention dropout due to:
i Lack of IT-skills- n=1 E_ Lost motivation: n=12
sl Cancer relapse or other v "] Lack of IT-skills: n=3
! physical problems n=2 : . Canc»er relapse or other
| Did not return questionnaire® n=2 Completed intervention physical problems n=2
i (8 modules)
i n=54
i Post intervention
E Attrition due to: n=67
] Cancer relapse or other
i physical problems n=1
i Reason unknown n=2
E 6-months follow-up

Included in analysis
n =282

*) ‘Did not return questionnaire’ refers to participants who failed to return the current questionnaire but did return the following gquestionnaire

Fig. 1. Study flowchart.
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and its main effects has been published elsewhere (Nissen et al., 2020).

2.2. Measures

2.2.1. Primary outcome measures

The primary outcomes, symptoms of anxiety and depression, were
assessed at baseline, 10 weeks later at post-treatment (post), and at six
months follow-up (FU).

2.2.1.1. Depression. Depressive symptoms were assessed with the Beck
Depression Inventory (BDI-II), a 21-item self-report scale scored on a 4-
point Likert-scale (0-3). The scale is designed to measure symptoms of
depression within the past two weeks (Beck et al., 1996). In the present
sample, internal consistency (Cronbach’s a) was 0.856.

2.2.1.2. Anxiety. Symptoms of anxiety was measured with the State-
Trait Anxiety Inventory Y-Form (STAI-Y) (Spielberger et al., 1983), a
20 item self-report scale scored on a 4-point Likert-scale (Engholm et al.,
2010; Honda and Goodwin, 2004; Mitchell et al., 2013; Dalton et al.,
2009). Only the state-measure was used as it is considered sensitive to
change. The scale measures the current state of anxiety. In the present
study, we discovered a typing error in item 2. The question was sup-
posed to be “I feel secure” and be a reversed item. The phrase in the
present case was in the Danish translation corresponding to “I feel
insecure” and hence the item was not reversed in the scoring calcula-
tions. However, internal consistency based on baseline data was still
high (Cronbach’s a = 0.931).

2.2.2. Predictors

Clinical, demographic, and therapy-related predictors were all
measured at baseline, with the exception of therapeutic alliance, which
was assessed at the beginning of intervention week three.

2.2.2.1. Clinical predictors. Screening for symptoms of anxiety and
depression was conducted during routine control visits at Department of
Oncology for breast cancer patients and Department of Urology for
prostate cancer patients. Screening measures included an item of
depression (“Within the past week, how burdened of feeling depressed
and sad have you been?”) and one item of anxiety (“Within the past
week, how burdened of being worried and restless have you been?”).
The two items were answered on an 11-point Likert-scale (0 = not at all -
10 = extremely much). Baseline levels of anxiety and depression were
measured with BDI-II and STAIL-Y, described above. Predictor analyses
including the same variable as predictor and outcome (BDI-II and STAI-
Y, respectively) were omitted to prevent overlap. Time since diagnosis
was calculated in months, based on the self-reported month of diagnosis
and date of completing the baseline questionnaire.

2.2.2.2. Demographic predictors. Participants provided sociodemo-
graphic information at baseline including date of birth and educational
level. Educational level was recoded into three categories: Short (pri-
mary school or similar, high school, apprenticeship, and short (1-2
years) further education), Medium (2-4 years of further education), and
Long (5 years or more further education). Age (years) was based on the
self-reported date of birth and date of completing the questionnaire.

2.2.2.3. Therapy-related predictors. Therapeutic alliance was assessed
online with the Working Alliance Inventory — Client Form (WAI-C)
(Horvath and Greenberg, 1989) at the beginning of intervention week
three. WAI-C is a 12 item self-report scale scored on a 1-7-point Likert
scale. The WAI-C scale is designed to measure therapeutic alliance from
the client’s perspective and is based on Bordin’s pantheoretical tripartite
conceptualization of the therapeutic alliance, including bonds, goals,
and tasks of the therapy (Horvath and Symonds, 1991). Although orig-
inally developed to measure alliance in face-to-face therapy, the scale is
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widely used by others to assess the therapeutic alliance in internet-
delivered interventions (Pihlaja et al., 2018; Sucala et al., 2012; Bis-
seling et al., 2019b). Internal consistency (Cronbach’s a) was 0.915 in
the present sample. Mindfulness was measured with the Five-Facet
Mindfulness Questionnaire — Short Form (FFMQ-SF), a 24 item self-
report scale scored on a 1-5-point Likert scale. The FFMQ-SF includes
five aspects of mindfulness, including “Describing” (DS), “Non-Reac-
tivity to inner experience” (NR), “Non-judging of inner experience”
(NJ), “Observing” (OB), and “Acting with Awareness” (AA) (Baer et al.,
2008). Internal consistencies of the five subscales were 0.837 (DS), NR:
o = 0.700 (NR), NJ: a = 0.646, OB: o = 0.763, AA: a = 0.829. Self-
Compassion was measured with the Self-Compassion Scale — Short
Form (SCS-SF). SCS-SF is a 12 item self-report scale scored on a 5-point
Likert scale (Engholm et al., 2010; Honda and Goodwin, 2004; Mitchell
et al., 2013; Dalton et al., 2009; Mitchell et al., 2011). The SCS-SF is
designed to measure self-compassion, including self-kindness, self-
judgment, common humanity, isolation, mindfulness, and over-
identification (Raes et al., 2011). Baseline data from the present study
revealed an internal consistency of Cronbach’s o = 0.803.

2.3. Intervention

The iMBCT program was adapted from the original face-to-face
MBCT manual (Segal et al., 2013) by clinical psychologists (M.O.C.
and E.R.N.), both trained at Oxford Mindfulness Centre and with pre-
vious experience with MBCT with cancer survivors (Johannsen et al.,
2016). Each of the eight one-week modules included written material,
cancer-specific case examples, videos with patients and experts, audio
exercises, and written reflective and cognitive tasks. After allocation to
the intervention, participants received an introductory phone call from
their therapist. The remaining planned contact between participant and
therapist was in writing via the program platform. If participants did not
adhere to the intervention tasks for one week or indicated suicidal
thoughts in their weekly questionnaire, the therapist called them by
phone. Participants completed a weekly training diary that was visible
to their therapist, who gave written, asynchronous feedback on a pre-
arranged day of the week. Participants were given access to the next
module after submitting the tasks of the week. The program included an
optional one-week break, which gave participants a total of nine weeks
with therapist support, to complete the eight modules. For a detailed
overview of the intervention content, please see Supplementary mate-
rials (S-i). After completing the program, participants had access to
treatment materials for 6 months. The secure and encrypted interven-
tion platform was provided by the Department of Internet Psychiatry,
Karolinska Institutet, Stockholm, Sweden (Titov et al., 2018). For an
example of the graphical user interface, see Supplementary materials, S-
ii. A smartphone-compliant website with login provided access to daily
audio exercises. Nine therapists, including eight Master’s level psy-
chology students trained in MBCT (Farver-Vestergaard et al., 2016) and
one experienced psychologist trained in MBCT (E.R.N.) provided the
therapist feedback. The student therapists, supervised by two authors
(M.O.C., E.R.N.), based their written feedback to participants on a
manual-based guide developed for the present study. The program
content of iMBCT, including the incorporation of cancer-specific ad-
justments, and procedures in the overall research project, was carried
out in collaboration with cancer survivor representatives. For further
details on this process, see (Nissen et al., 2018). In the RCT of the overall
efficacy of iMBCT, statistically significant effects (p < .05) of iMBCT
were found for anxiety from baseline to post-intervention (Cohen’s d =
0.45) and from baseline to six months follow-up (d = 0.40), as well as for
depression from baseline to post-intervention (d = 0.42) when
compared with a treatment-as-usual waitlist control condition (Nissen
et al., 2020).



E.R. Nissen et al.
2.4. Statistical analysis

IBM SPSS Statistics v. 26 (IBM, Chicago, IL) was used for all statis-
tical analyses. The main effect of iMBCT on symptoms of depression and
anxiety within the breast- and prostate cancer survivor population has
previously been established using mixed linear models (MLM) (Nissen
et al., 2020). Associations between baseline outcome measures and
predictor variables were first explored with Pearson’s r. MLMs were then
employed to test the effects of the predictor over time (predictor x time)
on changes in depressive symptoms (BDI-II) and anxiety (STAI-Y). Each
of the proposed predictors was explored in separate, linear models for
each primary outcome (anxiety and depression) for each time point
(baseline to post-treatment and baseline to six months follow-up). Data
were hierarchically arranged in two levels with time at level 1, nested
within individuals at level 2. MLMs tolerate missing values, and hence
missing values were not imputed, which is a recommended procedure
(Chakraborty and Gu, 2009). Effect sizes (Cohen’s d) were derived from

the Predictor x Time F test and calculated as d = 2* % (Verbeke and

Molenberghs, 2000), with magnitudes of 0.2, 0.5, and 0.8 considered
small, medium, and large, respectively. A variable was considered a
predictor if the two-way interaction term reached statistical
significance.

3. Results
3.1. Study flow and sample characteristics

The study flow is shown in Fig. 1. Of the 82 participants, five were
included based on their depression screening alone, 14 based on their
anxiety screening alone, and 63 based on their scores on both items.
Reasons for study dropout during the intervention period were lack of
motivation, lack of IT-skills, cancer relapse, other physical problems,
and unknown reasons. Sample characteristics are summarized in
Table 1.

Table 1
Sample characteristics.

Value M (SD)/N (%)

Clinical predictors [N = 82]

Depression symptoms, screening (0-10 Likert scale) 4.65 (2.12)
Anxiety symptoms, screening (0-10 Likert scale) 5.54 (2.00)
Baseline depression (BDI-II) 15.06 (7.33)
Baseline anxiety (STAI-Y) 40.88 (9.82)

Time since diagnosis (months) 54.47 (10.10)

Demographics [N = 82]

Cancer type and gender
Breast cancer/women
Prostate cancer/men
Age (years)

Educational level

75 (91.5%)
7 (8,5%)
54.47 (10.10)

Short 35 (42.7%)
Medium 32 (39.0%)
Long 15 (18.3%)

Therapy-related predictors

WAI-C, Al [N =71] 57.87 (15.40)

SCS-SF 37.38 (7.56)
FFMQ - subscales
DS 17.11 (3.75)
NR 13.57 (3.09)
NJ 16.12 (3.16)
OB 14.34 (3.19)
AA 16.65 (3.62)

Note: BDI-II: Beck Depression Inventory-II; STAI-Y: State-Trait Anxiety In-
ventory, Y-Form; WAI-C: Working Alliance Inventory — Client Form; SCS-SF:
Self-Compassion Scale — Short Form; FFMQ-SF: Five Facet Mindfulness Scale —
Short Form; DS: describing; NR: Non-Reactivity to inner experience; NJ: Non-
Judging of inner experience; OB: Observing; AA: Acting with Awareness.
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3.2. Predictor analyses

Results of correlation analyses of associations between potential
predictors and baseline symptoms are summarized in Table 2. Results of
analyses of data from baseline to post-treatment are summarized in
Table 3. Results of analyses from baseline to follow-up are summarized
in Supplementary material S-iii.

3.2.1. Associations between predictors and outcomes

Pearson’s correlation analyses revealed that higher levels of baseline
depression (BDI-II) were associated with higher levels of depression
screening, baseline anxiety (STAI-Y), and younger age, Self-Compassion
(SCS-SF), and the FFMQ-SF subscales DS, NJ, and AA. Higher levels of
baseline anxiety (STAI-Y) were associated with higher levels of depres-
sion screening, baseline BDI-II, and lower levels of SCS-SF, and FFMQ-SF
subscales DS, NJ, and AA. The predictor analyses explored whether the
suggested variables could predict changes in the outcome variables over
time.

3.2.2. C(linical predictors

As seen in Fig. 2, higher levels of depressive symptoms (BDI-II) at
baseline were statistically significantly associated with larger improve-
ment in anxiety symptoms (STAI-Y) at post-treatment (d = 0.36, p =
.036), but did not reach statistical significance at follow-up (d = 0.33, p
= .064). The levels of depressive symptoms and anxiety at the time of
screening did not predict the effect on depressive symptoms (BDI-II) or
anxiety symptoms (STAL-Y) at either post-intervention or follow-up (d <
0.14, p > .05). Baseline STAI-Y scores did not predict effects on BDI-II
scores at any time point (d = 0.23, p > .163). furthermore, time since
diagnosis did not predict the effects on any of the primary outcome
variables at any time point (d = 0.01 to 0.17, p > .308).

Table 2
Baseline outcome scores associations with baseline predictor variables.

Pearson’s correlations r (p)

BDI-II STAI-Y

Clinical predictors [N = 82]

Depression symptoms, screening (0-10
Likert scale)

Anxiety symptoms, screening (0-10 Likert
scale)

Baseline depression (BDI-II) —

Baseline anxiety (STAI-Y) 0.683 (<0.001)

Time since diagnosis (months) 0.074 (0.511)

0.349 (0.001) 0.218 (0.049)

0.160 (0.150) 0.108 (0.336)
0.683 (<0.001)
—0.116 (0.298)

Demographics [N = 82]
Age (years)
Educational level

—0.341 (0.002)
—0.083 (0.458)

—0.095 (0.398)
—0.159 (0.153)

Therapy-related predictors

WAI-C, Al [N = 71] —0.044 (0.718) —0.029 (0.808)

SCS-SF —0.541 —0.471
(<0.001) (<0.001)
FFMQ - subscales
DS —0.326 (0.003) —0.413
(<0.001)
NR —0.146 (0.190) —0.136 (0.223)
NJ —0.330(0.002) —0.385
(<0.001)
OB —0.215 (0.052) —0.121 (0.279)
AA —0.457 —0.409
(<0.001) (<0.001)

Note: BDI-II: Beck Depression Inventory-II; STAI-Y: State-Trait Anxiety In-
ventory, Y-Form; WAI-C: Working Alliance Inventory — Client Form; SCS-SF:
Self-Compassion Scale — Short Form; FFMQ-SF: Five Facet Mindfulness Scale —
Short Form; DS: Describing; NR: Non-Reactivity to inner experience; NJ: Non-
Judging of inner experience; OB: Observing; AA: Acting with Awareness. Text
in bold indicate significant results at p < .05.
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Table 3

Results from predictor analyses in mixed linear models.
BDI-II STAI-Y
Post Post

M = 10.33, SD = 6.42 M = 37.04, SD = 8.83

F p d F p d
Clinical predictors
Depression, screening 0.03 .854 0.03 0.12 .733 0.06
Anxiety, screening <0.01 .957 0.01 0.38 .541 0.10
Baseline depression (BDI-II) - - - 4.48 .036 0.36
Baseline anxiety (STAI-Y) 1.96 .163 0.23 - - -
Time since diagnosis 1.05 .308 0.17 <0.01 978 0.01

(months)

Demographic predictors
Age (years) 0.01 930 0.01 0.31 .579  0.09
Educational level 0.50 .480 0.12 252 114 0.26
Therapy-related predictors
WAI-C 0.08 .774  0.05  0.08 .781 0.05
SCS-SF 5.13 .025 0.38 3.23 .074  0.30
FFMQ-SF DS 1.48 .225 0.20 2.31 .130 0.26
FFMQ-SF NR 0.04 .836 0.03 021 .650  0.08
FFMQ-SF NJ 0.43 514 0.11 1.29 257  0.19
FFMQ-SF OB 0.54 462 0.12  0.05 .828  0.04
FFMQ-SF AA 2.05 154 024 1.25 266  0.18

BDI-II: Beck Depression Inventory — II; STAI-Y: State-Trait Anxiety Inventory — Y-
Form; WAI-C: Working Alliance Inventory — Client Form; SCS-SF: Self-Compas-
sion Scale — Short Form; FFMQ-SF: Five Facet Mindfulness Scale — Short Form;
DS: Describing; NR: Non-Reactivity to inner experience; NJ: Non-Judging of
inner experience; OB: Observing; AA: Acting with Awareness. Text in bold
indicate significant results at p < .05.

3.2.3. Demographic predictors
Neither age (d < 0.1, p > .542) nor educational level (d < 0.26, p >
.114) predicted any outcome at any time point.

3.2.4. Therapy-related predictors

Self-compassion (SCS-SF) at baseline predicted levels of depression
at post-assessment (d = 0.38, p = .025), but not at follow-up (d = 0.29, p
= .096). As depicted in Fig. 3, higher levels of self-compassion were
associated with less improvement in depression at post-treatment

50,00
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compared to lower levels of self-compassion. Mindfulness skills at
baseline did not predict depression nor anxiety at any time point (d <
0.24, p > .130). Therapeutic alliance (WAI-C) measured at the beginning
of intervention week three did not predict either depression or anxiety at
any time point (d < 0.16, p > .349).

4. Discussion

The present study explored demographic-, clinical-, and therapy-
related predictors of treatment response in a trial of iMBCT for women
treated for breast cancer and men treated for prostate cancer, experi-
encing psychological distress. We found that only baseline level of
depression and self-compassion were predictors of treatment response,
other differences between participants were not associated with their
outcome after iMBCT.

It is important to know if the program is suitable for cancer survivors
with both lighter and more severe levels of distress, therefore we
explored if baseline level of symptoms predicted treatment response.
Baseline levels of depressive symptoms were positively associated with
anxiety at baseline and emerged as a statistically significant predictor
with higher levels of baseline depression predicting larger improvement
in anxiety symptoms at post-treatment. This finding could indicate a
higher potential gain for patients with elevated depressive symptoms at
baseline, which is consistent with the findings of others, who found that
higher baseline severity benefitted more from MBI treatment (Lengacher
et al., 2016). It could also indicate a floor effect in the overall sample,
given the relatively low baseline scores of both anxiety and depression.
The mean depression score for the entire sample fell within the range for
mild depressive symptoms on the BDI-II, and the mean anxiety scores for
the entire sample just exceeded the cut-off for clinically significant
anxiety assessed with the STAI-Y scale. The relatively low mean distress
scores of the included patients could indicate either that this group of
cancer survivors did not experience psychological distress to the same
degree as previously reported (Linden et al., 2012; Christensen et al.,
2009; Riba et al., 2019), or that the patients consenting to participate
had lower levels of distress than those who declined. Nevertheless, we
did not find any contraindications for including patients with more se-
vere distress.

Another question was whether the results of an initial screening
could identify survivors who benefit more from the program. Positive

Baseline BDI-II
dichotomized*

[ Low BDHI
I High BOHI

40,00

STAI-Y

30,00

20,00 -
Baseline

Follow-up

Error Bars: 95% CI

*Low versus high BDI-II scores were based on the median (median = 14.0)

Fig. 2. STAI-Y over time by baseline BDI-II.
*Low versus high BDI-II scores were based on the median (median = 14.0).
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*Low versus high SCS-SF scores were based on the median (median = 36.5)

Fig. 3. BDI-II over time by Self-Compassion.
*Low versus high SCS-SF scores were based on the median (median = 36.5).

baseline associations between the depression screening item and
depressive- (BDI-II) and anxiety (STAI-Y) symptoms were found, but
neither of the screening items predicted outcome response over time.
The small and insignificant effect sizes (d = 0.1-0.14) suggest that it
could be beneficial for patients to engage in iMBCT, regardless of their
screening levels. This finding is consistent with the recent meta-analysis
of MBIs that did not find screening levels of psychological distress to
predict outcome (Cillessen et al., 2019). Since we included only par-
ticipants who screened positive for some degree of distress, we cannot
evaluate whether screening for psychological distress among cancer
survivors is at all relevant, it seems, however, unlikely that survivors
who do not indicate any distress when screened will be motivated for
and/or in need of an intervention. Referring to the association between
depression screening and baseline levels of both depressive- and anxiety
symptoms found in the present study, the screening could give clinicians
a simple indication of which patients will be most in need of psycho-
logical treatment. Furthermore, the screening may have detected dis-
tressed patients in need, who would not themselves have requested help
with managing their symptoms, which is consistent with a study of
screening for psychological distress among cancer patients which
revealed that screening increased the number of distressed patients who
accepted psychological treatment when referred (Bauwens et al., 2014).
An alternative to recruiting patients through systematic screening of
psychological distress is self-referral, which has been employed in
several previous studies of internet-delivered interventions (Hoffmann
et al., 2019). Here, it has been found that patients who self-refer to
treatment equally well meet inclusion criteria or even better than pa-
tients referred by clinicians (Hoffmann et al., 2019; van Scheppingen
etal., 2014). A methodological advantage of self-referral could be higher
levels of motivation of study participants, which, in turn, may reduce
study attrition (Cavanagh, 2010; Schellekens et al., 2016; Thewes et al.,
2018). How to best meet patients in need and reduce the risk of sampling
bias should be considered when deciding recruitment procedures in
future studies.

When considering future implementation it is also important to know
if some groups would benefit more from the program. Therefore, we
explored whether iMBCT for distress is still relevant for survivors years
after their cancer diagnosis. Time since diagnosis, from three months to
five years, did not significantly predict outcome response in neither
depression nor anxiety, at any time point. With small and non-

significant effect sizes, this finding suggests that psychological distress
in cancer survivors may be alleviated regardless of where they are in the
survivorship trajectory (up to five years). This is a positive finding
because it offers a potential treatment option for patients experiencing
persistent psychological distress, which has been found to be equally
prevalent among cancer survivors after 5 to 10 years (Gotze et al., 2020).

Moreover, an internet-delivered intervention might not be equally
suitable for both younger and older cancer survivors or could depend on
their level of education. Our analyses did not find age or educational
level to predict outcome response, which is corresponding to the pre-
vious findings in a study of iMBCT (Cillessen et al., 2018), but contra-
dictory to another previous study of an iMBI finding younger age to
predict larger effects (Zernicke et al., 2016). Our findings indicate that
patients regardless of age and educational level may benefit from the
treatment, which is a positive finding taking the existing disparities in
health care into consideration. However, as noted in our main study
(Nissen et al., 2020), higher age was associated with attrition. In addi-
tion to age and educational level, it could, therefore, in future studies be
relevant to consider computer literacy, which has previously been found
to be associated with both older age and lower educational level, as well
as with treatment response (Lepore et al., 2019).

Furthermore, we explored whether patient characteristics of rele-
vance to the content of the intervention might influence the treatment
effect. Here we found that self-compassion was negatively associated
with both baseline depressive- and anxiety symptoms and that higher
level of self-compassion predicted less improvement in depressive
symptoms at post-treatment. Self-compassion has previously been
shown to be a mechanism of change in MBCT and to be inversely
associated with depressive symptoms (Neff, 2009), which was also
found in the present study. The findings of self-compassion as a predictor
of outcome response could be an indication of a ceiling effect where
participants with a certain level of self-compassion at baseline may have
less room for improvement during the intervention and hence benefit
less because they already master one of the main mechanisms.

In contrast to pre-treatment self-compassion, individual differences
in survivors’ mindfulness characteristics were not associated with
treatment effects. Despite negative associations between depressive- and
anxiety symptoms and baseline levels of the three facets of mindfulness:
describing, non-judging of inner experience, and acting with awareness,
none of the five facets of mindfulness predicted outcomes of depression
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or anxiety at any time point. Thus, the program may be helpful for
survivors with both high and low initial levels of mindfulness
characteristics.

Finally, of particular relevance for this program that was adapted
from a face-to-face intervention to an internet-delivered intervention,
we tested the significance of therapeutic alliance for treatment effect.
Therapeutic alliance was not found to predict outcome response, which
was contradictory to our hypothesis and the findings of the other study
of iMBCT for cancer patients (Bisseling et al., 2019b). It is, however, in
concordance with the trend described by Bisseling et al. (2019b) where
therapeutic alliance was less associated with outcome response in
iMBCT compared to the face-to-face MBCT condition. A systematic re-
view of guided internet therapy programs for depression and anxiety
(Pihlaja et al., 2018) found associations between higher levels of ther-
apeutic alliance and positive treatment responses in only three of six
included studies, whereas the therapeutic alliance is generally found to
be a predictor of treatment response in face-to-face-delivered individual
psychotherapy (Horvath et al., 2011). A possible explanation for our
finding could be that therapeutic alliance is a less important predictor in
internet-delivered therapies in general (Andersson et al., 2012). It could
also be that an essentially different type of therapeutic alliance is
established in internet-delivered interventions with little or no un-
structured interaction between patient and therapist, as in the present
program. If this is the case, there is a need for reevaluating the under-
standing of the role of therapeutic alliance in internet-delivered therapy
(Hadjistavropoulos et al., 2017). Others have found that the therapist
support in internet-delivered therapy do increase outcome, but not as a
direct, general effect, but by mediating patients’ involvement and
engagement in important therapeutic processes, which underlines a
complexity in understanding the role of the therapist in these types of
interventions (Kaldo et al., 2015). Another explanation of why thera-
peutic alliance did not predict outcomes in the present study could be
that the mechanisms of change in MBIs, in general, are more dependent
on the participants’ thought processes and their acquisition of
mindfulness-skills and not to the same degree depends on the interaction
with a therapist (Snippe et al., 2015). Since positive effects were found
both of the present intervention program and an equivalent Dutch
iMBCT program (Compen et al., 2018; Cillessen et al., 2018; Bisseling
et al., 2019a), mindfulness interventions may be effective despite little
involvement of the therapeutic alliance, and it is possible that even more
automatized versions of iMBCT with less or even no therapist involve-
ment could be feasible (Snippe et al., 2015).

4.1. Limitations

The present study has several limitations that should be taken into
consideration. First of all, the study was a derived study from the main
efficacy study of iMBCT (Nissen et al., 2020) and was hence not a priori
powered for the predictor analyses carried out in the present study. With
respect to age as a predictor of outcome response, the results (p > .542,
and d < 0.1) indicate that a larger sample would not likely result in
neither statistical nor clinically significant results. Based on the rela-
tively small sample size with non-significant effect sizes ranging from
Cohen’s d 0.01 to 0.33, the remaining potential predictors should be
interpreted with caution before being rejected as potential predictors.
Furthermore, our study includes 26 analyses and two time-points, and
while we kept the statistical significance level at 0.05 to reduce the risk
of type-Il-errors, the two statistically significant results are close to what
would be expected from random associations, and hence imply a high
risk of type I-error. Our exploratory findings should therefore be
considered preliminary, be interpreted with caution, and preferably be
replicated in a priori powered prediction studies.

The main reasons reported for study attrition and intervention
dropout were lack of motivation and IT-skills, which indicate a need for
a more clear examination of participants’ expectations before enrolling
patients in the program. Furthermore, it would be relevant in future
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studies to include a standardized measure of computer literacy to
ascertain whether a certain level of computer literacy is needed for
optimal effects or to prevent attrition.

The present results only concern patients treated for breast- or
prostate cancer in the survivorship phase of their course of disease. This
limits the generalizability of the results to other cancer diagnoses and
other phases of the disease, i.e. during treatment and terminal phases. In
addition to the predictors included in the present study, it could be
relevant to investigate cancer type, gender, and treatment adherence as
possible predictors. The results of these analyses were reported in the
main study (Nissen et al., 2020), and no prediction effects were found.

5. Conclusion

Taken together, higher levels of depression at baseline appeared to
predict higher levels of improvement in anxiety, and lower baseline
levels of self-compassion predicted greater improvement in depression
at post-treatment. None of the suggested predictors predicted treatment
response for either outcome at the six months follow-up. The findings
suggest that iMBCT can be administered to cancer survivors regardless
of age, educational level, and time since diagnosis. Given a relatively
low sample size and a large number of tests, the results need replication.
To improve our understanding of predictors of treatment success, future
studies should explore additional characteristics not included in the
present study.
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