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Abstract

Purpose This systematic review and meta-analysis aimed to determine the effectiveness of psychologically informed practice
(PIP) with behavioural graded activity (BGA) compared to (1) waitlist controls (WLC), (2) other interventions (OI), (3) PIP
alone or (4) BGA alone in cancer patients and survivors (CPaS).

Methods PubMed, Web of Science and Embase were screened for randomised controlled trials encompassing BGA + PIP
in CPaS. Effect sizes were inventoried for outcomes regarding physical activity (PA), quality of life (QoL) and debilitating
symptoms (DS), which were assessed at four time points: post-intervention (PI), follow-up F1 (1 to 3 months), F2 (4 to
6 months) and F3 (> 6 months). The quality of the evidence was classified by the GRADE approach.

Results Thirty-three studies were found eligible, comprising 4330 participants. Significant effects with low heteroge-
neity of PIP+BGA comparing to WLC were found for anxiety (SMD —1.29 [-1.71;—0.86]), depression (SMD —0.79
[—1.10; —0.48]), functional impairment (SMD —0.72 [—-0.95; —0.50]), PA (self-reported: (SMD —0.58 [—-0.84; —0.32])
and objectively measured: (SMD —0.51 [—0.90; —0.13])) and social impairment (SMD —0.33 [-0.58; —0.08]). When com-
paring PIP +BGA to OlI, fatigue (SMD —0.35 [-0.51; —0.20]) and PA (SMD —0.26 [-0.41; —0.11]) at PI, and fatigue
(SMD —-0.34 [-0.58; —0.10]) at F1 were found significant with low heterogeneity. No significant effects were observed in
the meta-analyses of studies comparing PIP + BGA to BGA or PIP alone.

Conclusions PIP with BGA has a favourable effect on DS, PA and QoL in CPaS when compared to non-behavioural interven-
tions such as WLC, usual care and education. However, further research is needed on ‘how’ and ‘when’ PIP + BGA should
be provided in cancer rehabilitation.

Implications for Cancer Survivors PIP+ BGA has the potential to facilitate CPaS to reach the recommended amount of PA
and reduce DS.

Keywords Adverse effects - Behaviour therapy - Exercise - Meta-analysis - Neoplasms - Quality of life

Introduction

Cancer is one of the most prevalent diseases in the world,
with a burden estimated to have risen to 19.3 million new
cases and 9.9 million deaths in 2020 [1]. For the most frequent
occurring cancers, the 5-year survival has increased to 70% in
most developed countries [2]. However, many cancer patients
will experience a range of side effects and treatment-related
problems that arise during and after treatment. During the
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treatment phase, most cancer patients will face adverse effects
[3]. After completion of cancer treatments, sequelae can be
long term or latent [4], with pain, fatigue, anxiety, depression
and sleep disturbances being the most commonly occurring
[3]. The highly debilitating nature of these not only result in
significant limitations in cognitive functioning, psychosocial
functioning and physical activity levels, but also in a reduced
health-related quality of life (HRQoL) [3, 5, 6].

The past decades have demonstrated that physical exercise
programmes during and after cancer treatment have favour-
able effects on cancer recurrence, survival rate, pain, daily
functioning and global health [7, 8]. A recently published
Cochrane review reported that exercise programmes, including
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goal setting, graded activity and guidance of how to perform
behaviour, facilitates patients with and beyond cancer to reach
and maintain the recommended amount of daily activity [9].
Behavioural graded activity (BGA) is a treatment based on
operant conditioning, targeting patient’s reported difficulties
and chief complaints during participation in meaningful activi-
ties of daily living. This patient-tailored programme is based
on an operant behavioural paradigm and teaches patients,
after establishing a baseline tolerance level, how to gradu-
ally increase their meaningful activities in their daily life on a
safe and time-contingent manner [10]. Considering this, BGA
could enhance patients’ willingness to maintain a healthy
behaviour compared to other provided interventions [9].

Up until now, BGA has been investigated mainly in non-
malignant chronic pain populations and demonstrated, for
instance, positive effects on pain, debilitating symptoms and
physical functioning [10-12]. However, BGA often occurs
in a variety of behavioural therapies such as cognitive behav-
ioural therapy (CBT), acceptance and commitment therapy
(ACT) and other psychological programmes [13], which
all fall under the denominator of psychologically informed
practice (PIP) [14]. Graded activity appears foremost in
CBT, which has demonstrated its positive effects on psycho-
social functioning such as fatigue, depression, anxiety and
HRQoL in cancer patients and survivors (CPaS) [15-18].
Other studies also demonstrated the benefit of the combina-
tion of CBT with physical exercise (PE) [17, 19].

The importance of determining the added value of PIP
with BGA in cancer rehabilitation has been shown, as clini-
cal guidelines recommend behavioural therapy or CBT and
exercise [20, 21] with an individual approach based on func-
tional needs, however without specific instructions for dif-
ferent symptoms. For this void, PIP and BGA can provide
an evidence-based approach for different biopsychosocial
symptoms within the cancer population.

However, so far, no systematic review has been published
about the effect of PIP and BGA on different psychosocial symp-
toms, HRQoL and physical activity within cancer populations.

Therefore, the aim of this meta-analysis was to determine if PIP
with BGA is more effective than (1) waitlist controls (WLC) or (2)
other interventions in CPaS, on debilitating sequelae, HRQoL and
physical activity level, and to evaluate the added value of BGA by
comparing PIP with BGA to (3) PIP or (4) BGA alone.

Methods

Design

This systematic review and meta-analysis was completed
following the PRISMA guidelines [22]. It was registered

in Prospero under following number of classification:
CRD42020190333.
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Eligibility criteria

To be included, studies had to meet the following criteria:
(1) Subjects of the experimental and control group needed to
be identified as CPaS (cancer patients are individuals, who
are diagnosed with cancer and currently receiving treatment
with curative intent, and cancer survivors are individuals
who have completed their primary cancer treatment (with
the exception of maintenance therapy) and have no evidence
of active disease [23]), and needed to be adults (18 years or
older); (2) The intervention comprised of, or included BGA,
in which goal-setting, time-contingent increase, patient and
self-monitoring were indispensable components; (3) All types
of control interventions were allowed; (4) Our main outcomes
were debilitating (cancer-related) symptoms (such as anxi-
ety, depression, fatigue, pain, insomnia/sleep, psychological
distress and social impairment), HRQoL and physical activ-
ity level; (5) The design of the studies had to be randomised
controlled trials (RCTs); (6) Studies needed to be written in
English; and (7) Studies needed to be published past January
2000.

The next criteria were applied for exclusion: (1) Studies
using healthy controls or patients with other diseases; (2)
Studies with interventions that did not include BGA (e.g.
interventions solely based on psychological aspects or with-
out any active component, or studies with active components
but without any behavioural aspects); (3) Studies with the
following study design: literature reviews, cross-sectional
studies, cohort studies, case reports, pilot studies, protocols,
congress abstracts and letters.

Information sources

Articles regarding BGA in the cancer population were
retrieved in PubMed, Web of Science and Embase based on
the PICO acronym (population: CPaS; intervention: BGA
(graded activity, graded exercise, operant conditioning,
etc.) and PIP (ACT, behaviour strategies, cognition therapy,
CBT, etc.)) with a filter on publication date (2000/01/01 to
2021/05/01). An overview of the applied search terms and
their combinations can be found in Appendix Table 5.

Study selection

After removing duplicates, two reviewers (A.L. and LR.) inde-
pendently (i.e. blinded from each other) screened all the titles
and abstracts for eligibility in a blinded standardised manner
using the Rayyan software [24]. All divergences between the
two reviewers were resolved by a third researcher (L.L.). Sub-
sequently, two reviewers (A.L. and LR.) screened the included
abstracts on full-text, and any divergences were again resolved
by a third researcher (L.L.). Additional studies were searched
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independently by two researchers (A.L. and I.R.) via reverse
citation and screening reference lists of included studies.

Data collection process

The data extraction file was created and based on the tem-
plate of the data collection form provided by the Cochrane
Collaboration [25], found in Appendix Table 7. For each
study, sample size (), age, intervention and control inter-
vention (content and format), outcomes and outcome meas-
urement, and effect size (95% CI) were put in the extrac-
tion file. When data were missing (i.e. standard deviation,
mean or effect size), the author of the paper in question was
contacted for more information. Two researchers (A.L. and
L.R.) performed the data extraction independently, which
was double-checked by a third researcher (L.L.) in case of
divergences.

Quality assessment

The methodological quality was assessed by two research-
ers (A.L. and L.LR.) independently using RoB 2: A revised
Cochrane risk-of-bias tool for randomised trials. Judgement
can be ‘Low’ or ‘High’ risk of bias or can express ‘Some
concerns’ [26].

Besides that, a checklist was developed to assess the thera-
peutic validity of the studies, i.e. the requirements for BGA,
which was subsequently checked and approved by an expert in
the field (P.v.W). When the BGA-intervention of the included
studies did not address a certain item, it was scored 0. A study
was categorised as good if the following four criteria were pre-
sent: the goal of the intervention is to improve function, the
intervention uses goal-setting, the physical exercise is preceded
by an educational session and the intervention is patient-tailored
and time-contingent. Appendix Table 8 presents an overview
of the BGA checklist.

For assessments of the overall quality of evidence for
each outcome that included pooled data from RCTs only, the
evidence was downgraded from ‘high quality’ by one level
for serious: risk of bias, indirectness of evidence, inconsist-
ency, imprecision of effect estimates or potential publication
bias, as presented in the GRADE approach [27].

Summary measures

The primary outcome measure was the standardised mean
difference (SMD) with 95% confidence intervals (CIs) for
all outcomes of interest. If the SMD with 95% CIs was not
reported, the mean difference, the mean change or the mean
with their standard deviations or standard error were extracted
in order to calculate the SMD for each outcome separately by
using the Revman software (Review Manager 5.3.) and other
calculators described in the Cochrane handbook [28].

Planned methods of analysis

Based on the intervention given to the control group, included
studies were divided in four different categories: PIP with
BGA versus WLC, PIP with BGA versus PIP, PIP with BGA
versus BGA and PIP with BGA versus others. PIP incorpo-
rated interventions such as CBT, ACT and other psychologi-
cal programmes. BGA was defined as a behavioural inter-
vention with goal-setting, a gradual increase of activities and
self-monitoring. WLC represented the no-intervention groups.
Other intervention was defined as either usual care, physi-
cal activity as seen in a booklet, standard recommendation or
education by itself. Comparing PIP with BGA to homogenous
comparable interventions makes it easier to evaluate the added
value of PIP with BGA, PIP alone and BGA alone.

A meta-analysis was performed for outcomes described
in 2 or more studies. When different studies with identical
participants had multiple outcomes, the most common and
validated outcome was preferred. The method proposed by
Higgins et al. was used for the assessment of the heterogene-
ity (/?), in which the /? value represents the percentage of
variability in effect estimates that can be attributed to het-
erogeneity rather than sampling error [28]. If * was higher
than 50%, subgroup analyses were performed based on the
methodological quality of studies, evaluated by the ROB 2,
and the quality of the given BGA intervention, which had to
meet the four most valuable BGA items of the checklist. Both
subgroup analyses were performed to possibly clarify the
underlying systematic differences and avoid under- or over-
estimation of the effects. Sensitivity analyses were performed
based on the population to evaluate the robustness of the
effect. Results were described using SMD, for which a nega-
tive SMD indicated the degree to which the intervention (PIP
with BGA) was more efficacious than the comparator [29].

In order to perform meta-analyses based on time of assess-
ment, four different groups were formed: one post-intervention
group and three follow-up groups. Follow-up F1 encompassed
values from 1 to 3 months post-intervention, F2 from 4 to
6 months and F3 from more than 6 months after intervention.

Results

Study selection

The systematic search resulted in a total of 6733 articles, of
which 33 articles (4330 participants) were included in this
systematic review (Fig. 1) [30-62].

Study characteristics

All included studies were RCTs, with sample sizes rang-
ing from 37 to 422 participants. All studies, except for one
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[62], were conducted in high-income countries. Twenty-one
of our studies investigated cancer survivors [30, 34, 3639,
41, 43, 45-51, 53-57, 59] and the other twelve focused on
cancer patients [31-33, 35, 40, 42, 44, 52, 53, 58, 61, 62].
Breast cancer was the most explored cancer, with nine stud-
ies on this condition [34, 36, 37, 43, 44, 50, 51, 56, 62], two
studies referred to ovarian cancer [58, 61] and two to pros-
tate cancer [33, 49]. The remaining 20 studies included all
cancer types [30-32, 35, 38-42, 45-48, 52-55, 57, 59, 60].

Twelve studies were categorised in PIP with BGA versus
WLC [30, 34, 36, 38, 39, 41, 43, 45, 53, 57, 59, 60], seven
in PIP with BGA versus BGA [36, 40, 45-48, 57], six in PIP
with BGA versus PIP [35, 36, 41, 44, 55, 59] and 18 in PIP
with BGA in comparison to other interventions (e.g. usual
care [31-33, 35, 37, 40, 50, 52, 58, 61], education [33, 42,
51, 54, 62] or physical activity [49, 52, 56]).

The length of the provided intervention varied from 1 [37, 49,
61] to 6 months [30-33, 3840, 60]. The length of the follow-up
assessments ranged from 10 weeks [60] to 2 years [32].

Twenty studies described self-reported physical activity
[31,33-37, 40, 43-45, 47-52, 54-57], 18 reported on fatigue
[30, 31, 34, 37, 38, 40, 47, 49-58, 61], 17 on psychological
distress [30, 32-38, 44, 45, 47, 49, 50, 54, 55, 57, 59], 14 on

HRQoL [30, 33, 34, 36, 37, 42, 44, 45, 47, 52, 55, 56, 60,
61], 13 on depression [32-34, 37, 41, 42, 44, 46, 58-62],
eleven on anxiety [32, 33, 37, 41, 42, 44, 46, 59-62], eleven
on functioning [30, 33, 34, 36, 38, 42, 44, 45, 47, 52, 53,
55, 61], nine on objectively measured physical activity [33,
34, 37, 40, 48, 50, 53, 55, 56], eight on social impairments
[33, 34, 41, 44-47, 54, 55, 59], five on pain [33, 35, 36, 44,
45], five on sleep/insomnia [35, 54, 55, 58, 61] and three on
cognitive functioning [39, 47, 55]. In several articles, the
absence of effect sizes and mean changes entailed contacting
the authors [30-38, 4046, 48, 49, 51-58]. Some authors did
not reply and therefore were excluded [35] from the meta-
analysis when SMD could not be calculated by formula pro-
vided by Cochrane handbook [28].

Quality assessment within studies

The risk of bias within studies can be found in Appendix Table 6.
When studies had multiple arms, all the control groups were
scored on risk of bias for each extracted outcome. All studies
had a high risk of bias except for two [40, 48]. One study had a
low risk of bias [48], and the other one had some concerns [40],
both for the outcome of physical activity measured objectively.

Fig.1 Flowchart of the study
selection process
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A mean score of 6 out of 9 was found for the BGA check-
list amongst studies, with 14 studies [31, 33, 37, 52-58]
having the four most valuable BGA items present in the
intervention given. An overview can be found in Table 1.

Synthesis of the results

This synthesis will discuss the significant meta-analyses of the
different control interventions concerning the following outcome
categories: debilitating symptoms, HRQoL and physical activity.
The results of all meta-analyses are summarised in Table 2 and
the effect size of single studies in Appendix Tables 9, 10, 11 and
12. An overview of the subgroup and sensitivity analyses can be
found in Tables 3 and 4. For each control group, a summarizing
GRADE table can be found in Appendix Table 13.

Debilitating (cancer-related) symptoms

Pain Pain demonstrated nonsignificant effect sizes (Table 2).
No subgroup analysis could be performed and sensitivity
analysis remained nonsignificant.

Fatigue
PIP + BGA versus WLC

PIP with BGA showed a significant decrease of fatigue
(SMD= —0.86 [ 1.18; — 0.54]), with substantial heteroge-
neity in cancer survivors (12:61%) [30, 34, 38, 53, 57].
Subgroup analysis did not reduce the heterogeneity and sen-
sitivity analysis could not be performed.

PIP with BGA versus others

The pooled analysis demonstrated that PIP with BGA sig-
nificantly decreases fatigue (SMD= —0.35 [-0.51;—0.20])
with moderate heterogeneity (P=48%) [31, 37, 40, 49-52, 54,
56, 58, 61]. For follow-up F1, similar outcomes were found
(SMD=—0.34 [-0.58;—0.10], =47%) 31,37, 51, 52, 54, 58].
For follow-up F2, the significant effect could not be preserved
(Table 2) [31, 52]. No subgroup analysis could be performed. Sen-
sitivity analysis based on populations remained robust (Table 4).

Anxiety
PIP + BGA versus WLC

PIP with BGA demonstrated a significant decrease in
anxiety (SMD = —1.29 [ 1.71; —0.86]; I*=0%) [41, 60].

PIP with BGA versus others

Similar results were observed for post-intervention and
follow-up F1, with considerable heterogeneity, respectively
in cancer patients (SMD = —0.47 [-0.88; —0.06]; P= 83%)
[32, 33, 42, 62, 63] and (SMD = —1.54 [-2.88;—-0.21];
= 87%) [61, 62]. For follow-up F2, an insignificant and
homogeneous effect was found (Table 2) [32, 33]. Subgroup
analysis could not reduce the high heterogeneity and sensi-
tivity analyses based on population were not possible.

Depression
PIP + BGA versus WLC

Pooled analysis demonstrated that depression sig-
nificantly decreased post-intervention (SMD = —0.79
[-1.10;—0.48]; 12:0%) [34, 41, 60]. Sensitivity analysis
remained robust (Table 4).

PIP + BGA versus others

The pooled post-intervention effect was in favour of PIP
with BGA (SMD = —0.46 [-0.84; —0.09]), with consid-
erable heterogeneity (P=82%) [32, 33, 42, 58, 61, 62]. In
the follow-up F1, a larger effect was found (SMD = —1.43
[—2.46;—0.39]; F=89%) [58, 61, 62]. For follow-up F2, an
insignificant and homogeneous effect was found [32, 33].
Subgroup analysis did not reduce the heterogeneity (Table 3)
and sensitivity analysis based on population was not possible
(Table 4).

Insomnia/sleep
PIP + BGA versus others

The post-intervention pooled effect was not significant
and heterogeneous (Table 2) [54, 58, 61]. Subgroup analysis
reduced the heterogeneity and the effect remained insignifi-
cant (Table 3) [54, 58]. Sensitivity analysis remained non-
significant (Table 4).

Psychological distress
PIP + BGA versus WLC

The pooled analysis demonstrated that PIP includ-
ing BGA decreases psychological distress (SMD= —0.58
[—0.82;—0.34]), with substantial heterogeneity (F=51%) [30,
34, 36, 38, 41, 45]. In the follow-up F1, a similar result was
found (SMD = —0.89 [— 1.76;—0.02]), with high heterogeneity
(P=82%) [36, 59]. The high heterogeneity could be reduced for
the low quality of given BGA (SMD= —0.67 [-0.90;—0.44],
PP=27%), and sensitivity analysis was not possible.
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Social impairment

PIP + BGA versus WLC

Social impairment was significantly reduced in the PIP
including BGA group (SMD = —-0.33 [-0.58;—-0.08];

= 0%), in the post-intervention pooled analysis [34, 41,
45]. No sensitivity analysis could be performed.

Health-related quality of life
Quality of life

PIP + BGA versus WLC

The QoL was significantly higher (SMD = —0.38
[-0.68;—0.09]) for PIP including BGA, with moderate
heterogeneity (I=51%) [30, 34, 45, 60]. Subgroup analy-
sis did not reduce the heterogeneity, and sensitivity analy-
sis remained robust for cancer survivors (Table 4).
Functional impairment

PIP + BGA versus WLC

Patients receiving PIP with BGA had less functional impair-
ment (SMD= —0.72 [-0.95; —0.50]; *=0%) [30, 34, 38, 53].

Emotional functioning Emotional functioning did not dem-
onstrate significant effect sizes (Table 2). Subgroup or sen-
sitivity analysis could not be performed.

Role functioning Role functioning did not show significant
effect sizes (Table 2). No subgroup or sensitivity analysis
could be performed.
Physical activity level
Self-reported physical activity

PIP + BGA versus WLC

Physical activity significantly increased (SMD = —0.58
[—0.84; —0.32]), with moderate heterogeneity (I2 =47%)
[34, 36, 43, 45].

PIP + BGA versus others

Similar results were observed post-intervention
(SMD= —0.26 [-0.41;—0.11]; *=44%) [31, 33, 37, 40,

49-52, 54, 56]. In the follow-up F1, 6 studies [31, 37, 49, 51,
52, 54] also showed a significant effect (SMD = —0.26 [-0.51;

0.00]) in a heterogenic environment (P=65%). In the follow-
up F2, 3 studies [31, 33, 52] demonstrated insignificant effects
(Table 2). Subgroup analysis made the heterogeneity of the
follow-up F1 drop, and the effect size remained significant
(SMD=-0.39 [-0.70;—-0.08]; P= 44%). Sensitivity analysis
increased the effect of the cancer patients during follow-up F1
(SMD= —0.64 [—0.95;—0.34], P=0%).

PIP + BGA versus PIP

Post-intervention did not demonstrate a better effect,
with high heterogeneity (Table 2) [36, 44, 55]. The same
trend was observed after F1, with no heterogeneity [36, 44].
After sensitivity analysis, two studies remained in the cancer
survivor group and the post-intervention effect size became
larger and significant for PIP with BGA (SMD = —0.50
[-1.58; -0.58]; I*=88%) (Table 4).

Objectively measured physical activity
PIP + BGA versus WLC

Two homogenic studies [34, 53] took an objective meas-
ure of physical activity with pooled analysis showing sig-
nificantly better results (SMD= —0.51 [-0.90 to—0.13];
I*=0%) post-intervention.

Discussion

The aims of this paper were first to examine the effectiveness
of PIP with BGA in a cancer population on sequelae, HRQoL
and physical activity. Secondly, PIP with BGA was compared to
BGA alone and to PIP alone to identify the added value of BGA.

A total of 33 studies were included which together pro-
vided 14 outcomes divided over 4 control groups post-inter-
vention and extended over 3 follow-up categories.

This meta-analysis revealed that PIP with BGA has
a favourable effect on fatigue, anxiety, depression, psy-
chological distress, social impairment, QoL, functional
impairment and physical activity in comparison to WLC.
The same result was found for psychological measures
after 1 to 3 months. When PIP with BGA was compared to
other interventions, significant effects were found for self-
reported physical activity, fatigue, anxiety and depression.
After 1 to 3 months, the significant reduction remained for
fatigue, anxiety and depression. This positive and signifi-
cant effect could not be preserved in analyses of studies
comparing PIP with BGA to BGA alone or PIP alone.

The results obtained from these meta-analyses were con-
sistent with previous literature. In 2011, a meta-analysis was
performed to quantify the effects of behavioural and exercise

@ Springer
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interventions in breast cancer patients and survivors [16].
The results indicated that behavioural techniques improved
fatigue, depression, anxiety and stress.

For the effect of physical exercise interventions, statisti-
cally significant results were found on fatigue, depression,
body-image and HRQoL [16].

Fatigue is one of the primarily studied sequelae in cancer.
A meta-analysis published in 2017 indicated that behavioural
techniques had statistically significant moderate effects on
cancer-related fatigue, even compared to pharmaceutical inter-
ventions [65]. However, two other systematic reviews could
not significantly support the effect of PIP and education on
fatigue in cancer patients [18, 66]. The added value of graded
activity on fatigue was investigated in a crossover trial, which
demonstrated a significant reduction of cancer-related fatigue
compared to the other CBT components (such as regulation
of the sleep—wake rhythm and reformulation of fatigue-related
cognitions) [67]. This meta-analysis could not analyse the
added value of BGA for fatigue due to a lack of studies.

For the outcomes psychological distress, pain, QoL and
physical activity, significant positive effects were found,
which are in concordance with previous studies. A system-
atic review of 2015 investigated interventions including
behavioural changes in breast cancer survivors and demon-
strated significant changes in patients’ physical activity [68].
Another review evaluated pain intensity, sensation, suffer-
ing or perceived control with a significant effect of all PIP
interventions in women with metastatic breast cancer [66].
In the same review, RCTs could not support the effect of PIP
on QoL [66]. On the other hand, Ye et al. [15] performed a
meta-analysis that reinforced a significant positive effect of
PIP on QoL, depression and anxiety in breast CPaS. An older
meta-analysis with poor quality found that, overall, breast
cancer patients who were administered CBT techniques had
significantly less distress and pain than WLC or UC [69].

Implications for clinicians

This meta-analysis found evidence from RCTs that PIP with BGA
appears to be effective in improving sequela, QoL and physical
activity compared to non-behavioural interventions in CPaS.
These results can be used to better inform patients about the ben-
efits of including PIP with BGA in the rehabilitation programme
[70]. In addition, recent findings of another meta-analysis dem-
onstrated that exercise and psychological interventions are more
effective in reducing fatigue, depression, anxiety and stress during
and after cancer treatment, and they are significantly better than
the available pharmaceutical options [65]. These findings could
help physicians, nurses and patients make informed choices about
the importance of including PIP with BGA in the standard care
practice to reduce patient’s medication use. Furthermore, PIP
with BGA should be patient-tailored which makes it appropriate
for every cancer stage. However, currently few studies report the

adverse events of the intervention. So, it is not clear if there were
any or if they were not reported. For future implementation, the
adverse events of PIP with BGA should be first investigated and
reported. Moreover, to avoid unforeseen situations, it might be
interesting to request medical clearance before the intervention.

This review revealed that up to now BGA is not (well) defined
in included studies; however, a big proportion of researchers
apply BGA as part of their intervention. In this meta-analysis,
clinicians can find a checklist, co-written by experts in the field
of chronic pain, with an overview of the most important crite-
ria. Nevertheless, it is not only important to put the emphasis on
‘what’ is BGA but also on ‘how’ it should be provided, in order to
give clinicians, the best possible treatment plan [71]. For training
purposes, a multidisciplinary collaboration can be recommended,
so psychologists could focus on the behavioural and psychologi-
cal aspects and physiotherapists on the behavioural and graded
exercise aspects in their approach. Forthcoming protocols have
been developed to implement a standardised programme of BGA
in chronic pain populations, e.g. osteoarthritis, breast cancer sur-
vivors and low back pain patients [72-76].

Strengths and limitations

This meta-analysis included RCTs up to May 2021, has a
large sample size (n=4330) and is more comprehensive,
than any previously published meta-analyses on psycho-
therapeutic and physical interventions in CPaS [15, 16]. In
a cancer population, no meta-analysis was ever performed
yet to compare PIP with BGA to other interventions in terms
of various outcome measures.

However, several limitations of the current study should
also be noted. First, high heterogeneity was observed in the
pooling of various outcome measures in the intervention
compared to WLC, PIP alone, BGA alone and other inter-
ventions. For this heterogeneity, several explanations can be
found, such as a difference in subtype of patients (e.g. pre-
dominated fatigue, low activity level, anxiety, depression) or
the inclusion of cancer patients as well as cancer survivors. In
addition, despite our strict inclusion criteria, the differences
in the approach to delivering the behavioural treatment might
impute the observed heterogeneity, which can downgrade the
strength of the results [15]. As a consequence, random effect
analyses were used, resulting in wider confidence intervals
and relatively more weight being given to smaller studies [77].

Second, in most studies, blinding of the therapists and/or
patients is not possible for these behavioural interventions.
This had a large impact on the risk of bias (ROB 2), which
clearly decreased the quality of studies [78].

Finally, publication bias was detected for the outcomes of
fatigue and functional impairment in the WLC, self-reported
physical activity in the PIP group and anxiety and depression
in the other interventions. As a result, studies with minor or
negative results could have been missed.

@ Springer
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Table 4 (continued)

(5

PIP + BGA versus BGA
SMD [95% CI], IZ (V)

PIP + BGA versus PIP
SMD [95% CI], I (N

PIP + BGA versus Other
SMD [95% CI], I (V)

PIP + BGA versus WLC
SMD [95% CI], I ()

Outcome

Springer

CP: -0.10 [-0.55; 0.34] (1)

PI

Role functioning

CS: -0.95 [-1.64; -0.27] T (1)

Physical activity level

CP: —0.35 [-0.67; -0.02] + (1)
CS: 0.07 [~0.13; 0.28], 0% (2)

PI

CP: 0.06 [-0.38; 0.50] (1)

PI

~0.58; 0.05], 63% (4)

CS: -0.50 [~1.58: -0.58] t, 88% (2)
CP: -0.18 [0.62; 0.26] (1)
CS: 0.01 [-0.26; 0.28] (1)

—0.42; -0.07] t, 36% (6)
—0.95; -0.34] +, 0% (2)
-0.25;0.11], 15% (4)
—0.84; 0.24], 80% (3)
-0.26; 0.21], 0% (2)

F1

CP: -0.19 [-0.68; 0.30] (1)

CS: —0.58 [0.84; —0.32] , 47% (4)

PI

Self-reported PA

CS:-0.24
CP: -0.64
CS: -0.07

F1

CS:-0.51 [-0.90; -0.13] F, 0% (2)

Objectively measured PA  PI

CS:0.07 [-0.25; 0.39] (1)

CS:0.01 [-0.20; 0.22], 0% (3)

Abbreviations: ' Significant differences observed (P < 0.05); BGA, behavioural grades activity; CI, confidence interval; CP, cancer patients; CS, cancer survivors; F1, follow-up 1-3 months; P,

statistical heterogeneity; N, number of studies used in pooled analysis; PA, physical activity; PIP, psychological informed practices; SMD, standardized mean difference; WLC, waitlist control

Future recommendations

Further studies are encouraged to address the remaining gaps
highlighted by this review. First, more RCTs should provide a
solid description of their graded activity programme to specify
BGA. In this meta-analysis, a lot of studies with behavioural
interventions were included for BGA and a checklist was used
to score and verify the quality of the provided BGA. However,
studies with a low score on the BGA checklist had several
criteria that were not reported which can lead to an under- or
over-estimation of the results. This checklist could help future
researchers with better reporting of details on their provided
intervention. Second, future work should examine whether
clinical and demographic characteristics influence outcomes
following PIP with BGA because in this systematic review, no
additional subgroup analyses could be added since too many
subgroup analyses can potentially lead to misleading results [79].
Besides, more studies of each cancer stage are needed to be able
to make a clear distinction at what time point PIP with BGA or
BGA alone should be incorporated in the cancer treatment. For
instance, a meta-analysis about fatigue in cancer patients con-
cluded that it would be more favourable to give patients physical
exercise during their primary treatment, whereas psychological
and physical exercise combined with psychological interven-
tion might be most effective for survivors who have completed
primary treatment [65]. Similar results were not clearly observed
in our meta-analysis after sensitivity analysis, this due to a lack
of studies. Third, to optimise patient treatments, future studies
are needed to find the optimal sequence and dosage of BGA for
cancer patients, including virtual versus face-to-face sessions,
provided in-group versus individually. Additionally, to engage
patients to their care, studies should incorporate qualitative
assessments which can provide greater insight into their experi-
ences on the provided intervention [80].

Lastly, as a result of the COVID-19 situation, assurance
had an increasing interest in eHealth modalities in routine
care over the past few years. Thus, more research about the
acceptability and feasibility of implementing telehealth
BGA in cancer populations will be warranted [81].

Conclusions

PIP with BGA had a favourable effect on several debilitating
symptoms, physical activity level and HRQoL in CPaS when
compared to non-behavioural interventions such as WLC,
education, physical activity and usual care. However, these
significant positive results could not be preserved when the
intervention was compared to other PIP and BGA alone.
Future studies should focus on providing a clear framework
for the administration of BGA and further research is needed
on ‘how’ and ‘when’ PIP and BGA should be provided in
the cancer rehabilitation.
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Appendix 1

Table 5 Search strategy

P

Cancer patients and survivors

I

Behavioural graded activity

MeSH terms Neoplasms Conditioning, Operant

Cancer survivors Behavior Therapy:
Cognitive Behavioral Therapy
Acceptance and Commitment Therapy

Free terms Benign Malignity Acceptance and Commitment Therapy Conditioning Therapies
Blastoma Melanoma Behavior Modification Conditioning Therapy
Blastomas Metastases Behavior Therapies Graded activities
Cancer Metastasis Behavior Therapy Graded activity
Cancers Neoplasia Behavioral graded activity Graded exercise
Carcinoma Neoplasias Behaviour Modification Graded exercises
Carcinomas Neoplasm Behaviour Therapies Gradual activity
Carcinomatoses Neoplasma Behaviour Therapy Gradual exercise
Carcinomatosis Neoplasms Behavioural graded activity Operant conditioning
Carcinomatous Oncological Cognition Therapy Paced activities
Ganglioma Oncology Cognitive Behavior Therapies Paced activity
Gangliomas Post-cancer* Cognitive Behavior Therapy Paced exercise
Hodgkin disease Sarcoma Cognitive Behavioral Therapies Pacing activities
Hodgkin’s disease Sarcomal Cognitive Behavioral Therapy Pacing activity
Leucaemia Sarcomas Cognitive Behaviour Therapies Pacing therapies
Leukaemia Sarcomatogenous Cognitive Behaviour Therapy Pacing therapy
Leukemia Sarcomatosis Cognitive Behavioural Therapies Time contingent
Lymphoma Sarcomatous Cognitive Behavioural Therapy Time-contingent
Lymphomas Tumor Cognitive Psychotherapies
Malign Tumoral Cognitive Psychotherapy
Maligna Tumors Cognitive Therapies
Malignances Tumour Cognitive Therapy
Malignancies Tumoural
Malignancy Tumours
Malignant

Abbreviations: P, population; /, intervention; MeSH, medical subheading

Embase search strategy:
(CCCCreeccceeeeerrcr*Neoplasms™ OR
“Cancer Survivors”) OR “benign”) OR “cancer”) OR “cancers”)
OR “carcinoma”) OR “carcinomas”) OR “carcinomatous’)
OR “carcinomatoses”) OR “carcinomatosis”’) OR “malign”)
OR “maligna”) OR “malignances”) OR “malignancies”’) OR
“malignancy”) OR “malignant”) OR “malignity”’) OR “mela-
noma”) OR “neoplasia”) OR “neoplasias”) OR “neoplasm’)
OR “Neoplasma”) OR “oncological”’) OR “oncology’”’) OR
“sarcoma’”) OR “‘sarcomal”) OR “sarcomatogenous”) OR “sar-
comatosis”’) OR “sarcomatous’’) OR “‘sarcomas’’) OR “tumour’)
OR “tumor”) OR “tumoral”) OR “tumours”) OR “tumors”)
OR “tumoural”) OR “post-cancer”’) OR “neoplasm metasta-
sis”) OR (“neoplasm” AND “metastasis”)) OR “metastasis’)
OR “metastases””) OR “lymphoma”) OR “lymphomas”) OR
“leukaemia’) OR “leukemia’”) OR “blastoma”) OR “blasto-
mas”) OR “ganglioma”) OR “gangliomas”) OR “Hodgkin
disease”) OR “Hodgkin’s disease””) OR “Leucaemia’)) AND

(CCCcccccceeeeeeeeeeeccccccceccctacceptance and commitment
therapy” OR “behavior modification™”) OR “behaviour modifica-
tion”) OR “behavior therapies”) OR “behaviour therapies”) OR
“behavior therapy”) OR “behaviour therapy”) OR “behavioral
graded activity”) OR “behavioural graded activity”’) OR “cogni-
tion therapy””) OR “cognitive behaviour therapies”) OR “cognitive
behavior therapies™) OR “cognitive behaviour therapy””) OR “cog-
nitive behavioral therapy’’) OR “‘cognitive behavioral therapies™)
OR “cognitive behavioural therapies”) OR “cognitive behavioural
therapy””) OR “cognitive psychotherapies”) OR “cognitive psy-
chotherapy”’) OR “cognitive therapies™) OR “cognitive therapy”)
OR “conditioning therapies”) OR “conditioning therapy’’) OR
“graded activities””) OR “graded exercise””) OR “‘graded exer-
cises”’) OR “graded activity’’) OR ““gradual activity””) OR “‘gradual
exercise”) OR “operant conditioning”) OR “paced activity”’) OR
“paced exercise”’) OR “paced activities””) OR “pacing activity”)
OR “pacing therapy””) OR “pacing therapies”) OR “time contin-
gent”) OR “time-contingent”))).

@ Springer
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Appendix 2

Table 6 Risk of bias

Study

ROB 1 ROB2 ROB3  ROB4  ROBS

Outcome ROB judgement Low/High'Some

Abrahams etal. (2017)

Armes et al. (2007)

Arving etal. (2019)

Carmack-Taylor et al. (2007)
(Usual care)

Carmack-Taylor et al. (2007)
(Education)

Daley etal. (2007)

Dalton et al. (2004) (Usual care)

Dalton etal. (2004) (PIP)

Duijts et al. 2012)
Fillion ctal. (2008)
Gielissen tal. (2006)
Goedendorp et al. (2010)

Goedendorp et al. (2014)

Gonzalez-Ferandez et al. (2018)

Greer etal. (2019)

Ham et al. (2019)

Hatchett et al. (2013)

@ Springer

Fatigue

Functional impairment
Psychological distress
Quality of lfe

Fatigue

Sbrgonars SO0 Some
Some  Some
Anicty e
Some S
Depression s
Psychological disress Some | Some
Some  Some
Anxicty concems  concems
Some  Some
Depression e
Emotional functioning Somer | SomE
Some  Some
Pain concems  concens
Objectively measured  Some’ " Some
PA concems  concems
Selfrepored PA pome - Some
Psychological disress pome | Some
Quality of lfe B
Role functioning  pome - Some
Social functioning  pome - Some
Some  Some
Anxiety e
Depression Some  Some Some
Some Some
Emotonal functioning Some
pain Some  Some Some
concems  concems concems
Objectively measured Some Some Some
PA concems  concemns concems
selfroporicd PA Some 1 Some |
Some  Some Some
Psyehological disress Some
Qualiy of life e o

Role functioning ~ SOme
concemns  concems  concems

Social functioning
Depression

Emotional functioning

o
.
-
—
-
Objectively measured Some
PA concerns.
Some
-
Some
cuore L
—
.
et
-

Self-reported PA

Insomnia
Pain
Self-reported PA

Psychological distress [

=
i
Psychological

i

Pain

31

Self-reported PA

Psychological distress

i

[
T
il

]

Fatigue
concerns

£

Self-reported PA

concems  concerns
Objectively measured  Some Some
PA concems  concerns

e

Fatigue __II__II!_
Functional impairmen [ EOWAMN (T NN

Peychologcl

Fatigue o

Ohjecﬂ\'e]y measured

i
——

Some

Some
concemns  concemns
Some

Cognitive impairment

Anxiety

g
g

Depression

Psychological
Social impairment
Anxiety
Depression

Quality of life

Anxiety
Depression
Quality of life

Self-reported PA

g%lllgggggggggggg

Table 6 (continued)

Hopko etal. (2011)

Korstjens et al. (2008) (WLC)

Korstjens et al. (2008) (BGA)

Korstjens ctal. (2011)

May et al. (2008)

May etal. (2009)

McGowan et al. (2013)

Onyedibe et al. (2020)

Pinto etal. (2005)

Pinto etal. (2013)

Poort et al. (2019)

Prinsen et al. (2013)

Sandler et al. (2017)

Sheehan et al. (2020)

Vallance et al. (2007)

Van Weert et al. (2010) (WLC)
Van Weert etal. (2010) (BGA)
Zhang etal. (2017)

Zhou et al. (2020)

Anxiety

Depression

Emotional functioning
Pain

Self-reported PA

Psychological
symptoms

Quality of life
Role functioning
Social impairment
Emotional functioning SOmS
Pain

Self-reported PA
Psychological distress

Quality of life

Role functioning
Social impairment
Emotional functioning
Pain

Psychological distress
Quality of life

Role functioning
Social functioning
Anxiety

Depression
Objectively measured
PA

Self-reported PA e High

Quality of lfe
Cognitive impairment

Fatigue
Self-reported PA
Psychological distress
Anxiety

Depression

Fatigue
Objectively measured
PA

Self-reported PA
Psychological distress

Fatigue

Self-reported PA

Emotional functioning
Fatigue

Functional impairment
Self-reported PA Hig
Quality of life

Fatigue

Functional impairment

Objectively measured
PA

Fatigue
Self-reported PA
Psychological distress
Sleep

Social impairment

Cognitive impairment
Emotional functioning
Fatigue

Insomnia
Self-reported PA
Objectively measured
PA

Psychological distress
Quality of lfe

Role functioning
Social impairment
Fatigue

Objectively measured
PA

Self-reported PA
Quality of life
Fatigue

Fatigue
Depression Hig
Fatigue
Sleep

T—
Tr—
r—
-
-
-
-
T
r—

Anxiety

8 ] =
SEIIIIIIIIIIIIIIIIIIIIﬁIiIIIIiiﬁ

Depression
Fatigue

Functional impairment
Quality of life

Sleep
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Appendix 4

Table 8 BGA checklist

Intervention characteristics

Elaboration

Yes/mo/NR

Was the primary goal of treatment improvement of function-
ing in daily living?

The therapist was required to have a healthcare degree and to
have a minimal training in BGA?

Pacing: did the therapist starts with assessing the patient’s activ-
ity patterns and corrects him/her if necessary?

Goal setting: did the patient self-select activities of daily liv-
ing, followed by a process of shared decision-making with
the therapist?

Were baseline values individually determined and used for
tailored treatment?

Was the BGA preceded by an educational intervention?

Was there an individually based scheme made on a time-con-
tingent basis for each goal?

During the intervention, support and reinforcement were pro-
vided by the therapist?

Was the patient able to integrate the gradually increased activi-
ties in his/her daily life (generalization phase)?

- Yes: Improvement of functioning is clearly stated as the
primary goal
- No: Pain relief or other goals were set up front

- Yes: The therapist was a healthcare provider trained in an
operant BGA

- No: The therapist was not a healthcare provider or was not
trained in BGA

- Yes: The therapist assessed the patient’s routine (an activity
diary may aid). Afterwards, he/she used pacing or shaping as
a strategy when coming upon patients with inadequate activity
patterns (e.g. avoiding or persisting in activities)

- No: Patterns were not assessed and/or pacing was not used as a
tool before starting behavioural graded activity

- Yes: Patient’s self-selected activities of daily living were deter-
mined by what he/she wanted to achieve (e.g. he/she wants to
be able to garden twice a week for 4 consecutive hours)

No: Activities were selected by therapist and/or activities were
equal to everyone

- Yes: Baseline values were individually determined and used
for tailored treatment

- No: Baseline values were not determined or used in the treat-
ment

- Yes: BGA was preceded by an educational intervention which
removed barriers for self-efficacy (e.g. CBT, PNE...)
- No: BGA was not preceded by any educational intervention

- Yes: Weekly increase (fixed) of the level (duration) of activi-
ties. The exact increase and duration are based on the baseline
values and agreement in the tailored programme

- No: Increase or decrease of the activity level is based for exam-
ple on the amount of pain

- Yes: The therapist provided support (e.g. telephone, next
appointment...) and verbal and/or non-verbal reinforcement,
during the intervention

- No: The therapist did not provide any support. The patient
could not contact the therapist with problems, and he/she
did not receive any reinforcement or feedback, during the
intervention

- Yes: The goal was reached, and the patient could integrate new
activities in his/her daily life by theirselve

- No: The goal was not reached, and the patient could not inte-
grate new activities in his/her daily life by theirselve

Abbreviations: BGA, behavioural graded activity; CBT, cognitive behavioural therapy; PNE, pain neuroscience education, Bold: primary content

@ Springer
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Appendix 5
T?ble 9 Effect sizes 1.°0r Outcome Study Control group Statistics for each study
single study analyses: post- SMD (95%CT), significance level

intervention

Debilitating (cancer-related) symptoms

Pain [33] Others 0.20 [-0.16; 0.56], p=0.27
Fatigue [55] PIP —1.30 [-2.01;-0.58], p<0.001
Anxiety [46] BGA 0.07 [-0.25; 0.40], p=0.65
Depression [46] BGA 0.03 [-0.30; 0.35], p=0.87
Insomnia/sleep [55] PIP —0.37 [-1.02; 0.28], p=0.26
Social impairment [45] BGA 0.00 [-0.32; 0.33], p=0.98
Emotional functioning [45] WLC —-0.27 [-0.61; 0.07], p=0.11
[45] BGA —0.00 [-0.32; 0.33], p=0.99
[44] PIP 0.21 [-0.23; 0.65], p=0.35
Cognitive functioning [39] WLC —0.45[-0.85;-0.05], p <0.05
[47] BGA 0.02 [-0.31; 0.34], p=0.91
[55] PIP —-0.93[-1.61,-0.25], p<0.05
Health-related quality of life
Quality of life [47] BGA 0.10 [-0.23; 0.42], p=0.56
Functional impairment [45] BGA —0.02 [-0.34; 0.30], p=0.90
[52] Others —0.29 [-0.65; 0.07], p=0.12
Role functioning [45] BGA —0.02 [-0.34; 0.30], p=0.90
[33] Others 0.09 [-0.27; 0.45], p=0.62

Physical activity level
Objectively measured PA [55] PIP —1.54[-2.29;-0.80], p < 0.001

Abbreviations: BGA, behavioural grades activity; CI, confidence interval; PIP, psychological informed
practices; SMD, standardised mean difference; WLC, waitlist control

@ Springer
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Appendix 6

Table 10 Effect sizes for single
study analyses: follow-up F1

@ Springer

Outcome Study

Control group

Statistics for each study
SMD (95%CI), significance level

Debilitating (cancer-related) symptoms

Pain [36]
(33]
Anxiety [59]
[46]
Depression [59]
[46]
Social impairment [59]
[45]
[54]
Emotional functioning [45]
[52]
[44]
Cognitive functioning [47]
Health-related quality of life
Quality of life [47]
[44]
[52]
Functional impairment [45]
[52]
Role functioning [45]
[44]
Physical activity level
Self-reported PA [36]
[36]
Objectively measured PA [37]

WLC
Others
WLC
BGA
WLC
BGA
WLC
BGA
Others
BGA
Others
PIP
BGA

BGA
PIP
Others
BGA
Others
BGA
PIP

WLC
BGA
Others

0.07 [-0.21; 0.34], p=0.64

0.20 [-0.16; 0.56], p=0.27
—1.71 [-2.38; - 1.05], p <0.001
0.05 [-0.27; 0.37], p=0.76
—1.15[-1.76;—-0.54], p < 0.001
0.00 [-0.32; 0.32], p=1.00
—1.08 [-1.68;—-0.47], p<0.001
—0.14 [-0.47; 0.18], p=0.38
0.04 [-0.54; 0.62], p=0.90

0.11 [-0.21; 0.44], p=0.49
-0.43[-0.79;-0.07], p=0.05
0.19 [-0.25; 0.63], p=0.40

0.02 [-0.31; 0.34], p=0.91

0.22 [-0.11; 0.54], p=0.19
—0.06 [-0.50; 0.38], p=0.80
—0.70 [-1.06; - 0.33], p <0001
—0.15[-0.48; 0.17], p=0.36
—0.27 [-0.63; 0.08], p=0.13
—0.15[-0.48; 0.17], p=0.36
—0.64 [-1.09;-0.19], p<0.05

—0.19 [-0.46; 0.08], p=0.17
0.20 [-0.07; 0.48], p=0.14
—0.06 [-0.48; 0.36], p=0.78

Abbreviations: BGA, behavioural grades activity; CI, confidence interval; PA, physical activity; PIP, psy-
chological informed practices; SMD, standardised mean difference; WLC, waitlist control
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Appendix 7

Table 11 Effect sizes for single
study analyses: follow-up F2

Outcome Study Control group Statistics for each study
SMD (95%CT), significance level

Debilitating (cancer-related) symptoms

Pain [44] PIP -0.57 [-1.02;-0.12], p<0.05
[33] Others 0.19 [-0.17; 0.55], p=0.30
Fatigue [34] WLC —0.23[-0.69; 0.24], p=0.33
Anxiety [44] PIP —0.29 [-0.74; 0.15], p=0.19
Depression [34] WLC —0.48 [-0.95;-0.01], p=0.05
[44] PIP —0.15[-0.59; 0.29], p=0.50
[58] Others —1.13[-1.65;-0.62], p <0.001
Social impairment [34] WLC —0.34[-0.81;0.12], p=0.15
[44] PIP —0.60 [-1.05;,—0.15], p<0.001
[33] Others 0.10 [-0.25; 0.46], p=0.58
Emotional functioning [44] PIP 0.03 [-0.40; 0.47], p=0.88
Psychological distress [34] WLC —0.31[-0.77; 0.16], p<0.05
Health-related quality of life
Quality of life [34] WLC —0.43 [-0.90; 0.04], p=0.07
[44] PIP —0.35[-0.79; 0.09], p=0.12
Functional impairment [34] WLC —0.34[-0.80; 0.13], p=0.16
[52] Others —0.23 [-0.59; 0.12], p=0.20
Role functioning [44] PIP —-0.07 [-0.51;0.37], p=0.74
[33] Others 0.06 [-0.30; 0.41], p=0.76
Physical activity level
Self-reported PA [34] WLC —0.58 [-1.06;—-0.11], p<0.05
[44] PIP —0.28 [-0.72; 0.16], p=0.22
Objectively measured PA [34] WLC —0.26 [-0.73; 0.20], p=0.27
[33] Others 0.16 [-0.20; 0.52], p=0.38

Abbreviations: BGA, behavioural grades activity; CI, confidence interval; PA, physical activity; PIP, psy-
chological informed practices; SMD, standardised mean difference; WLC, waitlist control

@ Springer
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Appendix 8

Table 12 Effect sizes for single
study analyses: follow-up F3

@ Springer

Outcome Study Control group Statistics for each study
SMD (95%CT), significance level

Debilitating (cancer-related) symptoms

Pain [44] PIP —0.65[-1.10;-0.20], p < 0.05
Fatigue [51] Others —0.26 [-0.55; 0.02], p=0.07
Anxiety [46] BGA 0.16 [-0.16; 0.48], p=0.33
[44] PIP —0.29 [-0.74; 0.15], p=0.19
[32] Others —0.05[-0.28; 0.18], p=0.65
Depression [46] BGA 0.02 [-0.30; 0.35], p=0.88
[44] PIP —0.16 [-0.59; 0.28], p=0.49
[32] Others —0.08 [-0.31;—-0.15], p=0.52
Social impairment [44] PIP —0.54 [-0.98;-0.09], p <0.05
Emotional functioning [44] PIP —0.11 [-0.55;0.33], p=0.61
Cognitive functioning [47] BGA 0.13 [-0.20; 0.45], p=0.44
Psychological distress [44] PIP —-0.07 [-0.51;0.37], p=0.75
[32] Others —0.12[-0.35;0.11], p=0.32
Health-related quality of life
Quality of life [47] BGA 0.03 [-0.29; 0.35], p=0.85
[44] PIP —0.06 [-0.50; 0.38], p=0.80
Role functioning [44] PIP —0.42 [-0.86; 0.02], p=0.06
Physical activity level
Self-reported PA [44] PIP —0.26 [-0.70; 0.18], p=0.24
[51] Others —0.07 [-0.35; 0.22], p=0.65

Abbreviations: BGA, behavioural grades activity; CI, confidence interval; PIP, psychological informed
practices; SMD, standardised mean difference; WLC, waitlist control
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Appendix 9

Table 13 Grades of Recommendation, Assessment, Development and Evaluation (GRADE)

Patients or population: cancer patients or survivors
Intervention: PIP + BGA
Comparison: WLC

Outcomes

Probable outcome with intervention No of

participants

Quality of the
evidence (GRADE)

Comments

Test for overall effect: Z = 5.88 (P < 0.00001)

Anxiety at the end of treatment measured by multiple scales including | The mean anxiety in the intervention 146 (2 studies) [SIeISIS)
BAI, HAM-A, STAI, HADS-A, SAS group was -1.29 SDs lower (95% CI - Low?¢
Higher scores indicate higher levels of anxiety 1.71t0 -0.86)
Std. Mean Difference Std. Mean Difference

Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI

Gonzalkez-Fernandez et al, 2018 -1.2865 0.3176 47.3% -1.20 [-1.91,-0.66] ——@——

Ham et al, 2019 -1.2§42 0.3011 52.7% -1.28 [-1.87, 0.69] —@——

Total (95% CI) 100.0% -1.29 [-1.71,-0.86] e

Heterogenehy: Tauw® = 0.00; ChE = 0.00, df = 1 (P = 1.00); F = 0X [ t + 2'

Favours [PIP + BGA] Favours [Control]

Test for overall effect: Z = 5.00 (P < 0.00001)

Depression at the end of treatment measured by multiple scales The mean depression level in the 218 (3 studies) [SIeISIS)
including BDI-II, CES-D, SDS, HADS-D intervention group was -0.79 SDs Low?¢
Higher scores indicate higher levels of depression lower (95% CI -1.10 to -0.48]
Std. Mean Difference Std. Mean Difference

Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI

Daley et al, 2007 —0.655 0.2426 42.3% —0.66 [-1.13, 0.18] —a—

Gonzalez-Fernandez et al, 2018 -0.9642 0.3046 26.9% -0.96 [-1.58, -0.37] —_—

Hametal, 2018 -0.56189 0.2844 30.8% -0.82[-1.38, -0.26] B

Total (95% CI) 100.0% -0.79 [-1.10, -0.48] R

Heterogenehy: Tau? = 0.00; Chi¥ = 0.65, df = 2 (P = 0.72); F = 0% I_z _51 1 zl

Favours [PIP + BGA] Favours [Control]

accelerometer, pedometer, submaximal walking test treadmill, VO2
peak

SDs higher (95% Cl -0.90 to -0.13)

Fatigue at the end of the treatment measured by multiple scales The mean fatigue in the intervention 562 (5 studies) [SISISIS)
including CIS-F, FACT-F, PFS, RPFS, SOMA, MFI, VAS-F, FS group was -0.86 SDs lower (95% Cl - Very low??d
Higher scores indicate higher levels of fatigue 1.18 t0 -0.54)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% CI 1V, Random, 95% CI
Abrahams et al, 2017 -1.0266 0.1855 23.4% -1.03 [-1.39, -0.68] ——
Daley et al, 2007 -0.4205 0.2388 19.5% -0.42 [-0.89, 0.05] ]
Glelissen et al, 2006 -1.0888 0.2171 21.1X -1.09 [-1.51, -0.66] —
Prinsen et al, 2013 -1.4516 0.3831 11.7% -1.45[-2.20,-0.70] —
Van Weertetal, 2010 -0.5664 0.1746 24.3% -0.57 [-0.91, -0.23] ——
Total (95% CI) 100.0% -0.86 [-1.18, -0.54] <>
Heterogenehty: Taw® = 0.08; ChE = 10.36, df = 4 (P = 0.03); P = §1% ) i )
Test for overall effect: Z = 5.31 (P < 0.00001} Favours [PIP + BGA] Favours [Control]
Functional impairment at the end of the treatment measured by The mean functional impairment in the | 353 (4 studies) [SISISIS)
multiple scales including SIP-8 and BPI intervention group was -0.72 SDs Very low?<d
Higher scores indicate higher levels of functional impairment lower (95% CI -0.95 to -0.50)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% CI 1V, Random, 95% CI
Abrahams et al, 2017 -0.6633 0.1789 40.1% -0.66 [-1.01, -0.31] —a—
Daley et al, 2007 -0.520 0.2404 22.2% -0.53 [-1.00, -0.06] e —
Glelissen et al, 2006 -0.6164 0.213 2B8.3% -0.82 [-1.24, -0.40] —
Prinsen et al, 2013 -1.1456 0.3671 9.5% -1.15[-1.87,0.43] ———————
Total (95% CI) 100.0% -0.72 [-0.95, -0.50] -
Heterogenehy: Tauw® = 0.00; ChE = 2.29, df = 3 (P = 0.51); F = 0X = _'1 + 2‘
Test for overall effect: Z = 6.39 (P < 0.00001) Favours [PIP + BGA] Favours [Control]
Pain at the end of the treatment measured by multiple scales including | The mean pain intensity in the 347 (2 studies) [SISISIS)
BPI and SF-36 subscale intervention group was 0.04 SDs Very low>?d
Higher scores indicate higher pain intensity higher (95% Cl -0.34 to 0.43)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
Duljts et al, 2012 0.2204 0.1402 53.1%  0.23 [-0.05, 0.50]
Korstjens et al, 2008 -0.166 0.1714 46.9% -0.17 [-0.50,0.17]
Total (95% CI) 100.0%  0.04 [-0.34,0.43]
Heterogenehy: Tauw® = 0.05; ChE = 3.19, df = 1 (P = 0.07); F = 69X _‘1 -dl.i )} 0‘_5 i
Test for overall effect: Z = 0.22 (P = 0.82) Favours [PIP + BGA] Favours [Control]
Physical activity at the end of the treatment measured by objective The mean physical activity (objective) 109 (2 studies) PPOO
instruments including 6MWT, actigraphy, actometer, Caltrac in the intervention group was -0.51 Low®¢
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Table 13 (continued)

Higher scores indicate higher physical activity

Study or Std. Mean Difference

Std. Mean Difference

Std. Mean Difference

Daley et al, 2007
Prinsgn et al, 2013

Total (95% CI)

Test for overall effect: Z = 2.59 (P = 0.010}

-0.6299 0.2422 &6.4%
—0.2786 0.3407

Heterogenehy: Tau® = 0.00; ChF = 0.71, df = 1 (P =

Favours [PIP

+

SE Weight 1V, Random, 95% CI 1V, Random, 95% CI
—0.63 [-1.10, -0.16] ——
33.6% -0.28 [-0.95, 0.39] — 1
100.0% -0.51 [-0.90, -0.13] e~
0.40) F = 0X 0 s t 3

0.5 i
BGA] Favours [Control]

B, POMS, SCL-90, PSYCH, SF-12 subscale, SF-36 subscale
Higher scores indicate higher psychological distress

lower (95% Cl -0.82 to -0.34)

Physical activity at the end of the treatment measured by self-reported | The mean physical activity (self- 493 (4 studies) DPPO
questionnaires including IPAQ, LSI, PAR 7D subscale, PASE, QPA, reported) in the intervention group Moderate?®
EORTC-QLQ-C30, MFI, PSPP subscale, SF-12 subscale, SF-36 subscale was -0.58 SDs higher (95% CI -0.84 to -
Higher scores indicate higher physical activity 0.32)
Std. Mean Difference Std. Mean Difference

Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI

Daley et al, 2007 -0.7626 0.245 1B.BX -0.76 [-1.24, -0.28] e —

Duljts etal, 2012 -0.3178 0.1392 33.6% -0.32 [-0.59, -0.04] ——

Hatchett et al, 2013 -0.9104 0.245 1B.BX -0.91[-1.39, -0.43] —_——

Korsgens et al, 2008 -0.5606 0.1677 2B.8X -0.56 [-0.89,-0.23] —

Total (95% CI) 100.0% -0.58 [-0.84, -0.32] -

Heterogenehy: Tauw® = 0.03; ChE¥ = 5.67, df = 3 (P = 0.13); F = 47X + — + Z‘

Test for overall effect: Z = 4.43 (P < 0.00001) Favours [PIP + BGA] Favours [Control]
Psychological distress at the end of the treatment measured by self- The mean psychological distress in the | 712 (6 studies) DPPO
reported questionnaire including AAQ-II, BFI-18, ELSS, FACT-G/B, FAPX- | intervention group was -0.58 SDs Moderate?

Std. Mean Difference

Std. Mean Difference

Test for overall effect: Z = 4.67 (P < 0.00001)

Heterogenehty: Taw® = 0.05; ChE = 10.28, df = 5 (P = 0.07); F = 51% k

Study or Std. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
Abrahams et al, 2017 -0.8789 0.1825 19.3% -0.B6 [-1.24,-0.52] ——

Daley et al, 2007 -0.2738 0.2372 15.0% -0.27 [-0.74,0.19] —_—

Duljts et al, 2012 -0.5813 0.2069 17.3% -0.58 [-0.99, -0.18] —

Glelissen et al, 2006 -0.6428 0.2097 17.1% -0.64 [-1.05, -0.23] —_—
Gonzalez-Fernandez et al, 2018 -1.0044 0.3061 11.0% -1.00 [-1.60, -0.40] e —
Korsgjens et al, 2008 -0.2397 0.1718 20.3% -0.24 [-0.56,0.10] —

Total (95% CI) 100.0% -0.58 [-0.82, -0.34] -

Favours [PIP + BGA] Favours [Control]

Psychological distress at F1 measured by self-reported questionnaires
including AAQ-II, BFI-18, ELSS, FACT-G/B, FAPX-B, POMS, SCL-90,
PSYCH, SF-12 subscale, SF-36 subscale

Higher scores indicate higher psychological distress

The mean psychological distress in the
intervention group was -0.89 SDs
lower (95% CI -1.76 to -0.02)

258 (2 studies)

SPICISHIO)

Moderate?

Std. Mean Difference

Std. Mean Difference

Test for overall effect: Z = 2.01 (P = 0.04)

Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% CI 1V, Random, 95% CI

Duljts et al, 2012 -0.4798 0.2058 53.8% -0.48 [-0.88, -0.08] ——
Fernandez-Roxiriguez et al, 2020 -1.3717 0.3215 46.2% -1.37 [-2.00,-0.74] —a—

Total (95% CI) 100.0% -0.89 [-1.76, -0.02] —~——

Heterogenelty: Tau® = 0.32; ChP* = 5.46, df = 1 (P = 0.02); F = §2X g t ' 3

-2 -1
Favours [PIP + BGA] Favours [Control]

Test for overall effect: Z = 2.63 (P = 0.008)}

Favours [PIP + BGA] Favours [Control]

Quiality of life at the end of the treatment measured by multiple scales | The mean quality of life in the 396 (4 studies) DPPO
including EORTC-QLQ-C30, FACT-G/B, QOLI, SF-12, SF-36 intervention group was -0.38 SDs Moderate?®
Higher scores indicate lower quality of life higher (95% CI -0.68 to -0.09)
Std. Mean Difference Std. Mean Difference
Study or Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Abrahams et al, 2017 -0.6615 0.1789 29.1% -0.66 [-1.01, -0.31] —
Daley et al, 2007 -0.5902 0.2414 21.8% -0.59 [-1.06,-0.12] —_—
Ham etal, 2019 -0.0078 0.2724 18.9% -0.01[-0.54,0.53] e e—
Korstjens et al, 2008 -0.2005 0.1716 30.1% -0.20 [-0.54,0.14] —
Total (95% CI) 100.0% -0.38 [-0.68, -0.09] -
Heterogenehty: Tau® = 0.05; Chi = &.18, df = 3 (P = 0.10); F = 51% [= — + 7
Test for overall effect: Z = 2.54 (P = 0.01} Favours [PIP + BGA] Favours [Control]
Social impairment at the end of the treatment measured by multiple The mean social impairment in the 259 (3 studies) [SICISIS)
scales including FACT-G/B subscale, BADS subscale, SF-36 subscale, intervention group was -0.33 SDs Low?¢
EORTC-QLQ-C30 lower (95% CI -0.58 to -0.08)
Higher scores indicate higher social impairment
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE_Weight 1V, Random, 95% CI IV, Random, 95% CI
Daley et al, 2007 -0.484 0.2397 27.5% -0.48 [-0.95, -0.01] I —
Gonzalez-Fernandez et al, 2018 -0.3812 0.29 1B.B% -0.38[-0.95,0.19] —_—
Korstjens et al, 2008 -0.2355 0.1717 53.7% -0.24 [-0.57,0.10] —
Total (95% CI) 100.0% -0.33 [-0.58, -0.08] -
Heterogenehy: Taw® = 0.00; ChE = 0.75, df = 2 (P = 0.60); P = 0X Lz t t z’
B)
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Table 13 (continued)

Patients or population: cancer patients or survivors
Intervention: PIP + BGA
Comparison: BGA

Outcomes

Test for overall effect: Z = 0.49 (P = 0.62)

Favours [PIP

1
+ BGA] Favours [BGA]

Probable outcome with intervention No of Quality of the Comments
participants evidence (GRADE)
Fatigue at the end of the treatment measured by multiple scales The mean fatigue in the intervention 310 (2 studies) [SISISIS)
including CIS-F, FACT-F, PFS, RPFS, SOMA, MFI, VAS-F, FS group was -0.27 SDs lower (95% CI - Very low?Pc
Higher scores indicate higher levels of fatigue 0.63 to 0.09)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Goedendorp etal, 2010 ~0.4546 0.1608 50.5% -0.45 [-0.77, -0.14] ——
Van Weertetal, 2010 -0.0856 0.1651 49.5% -0.09[-0.41,0.24] —
Total (95% CI) 100.0%  -0.27 [-0.63, 0.09] -
Heterogenehy: Taut = 0.04; ChF = 2.56, dF = 1 (P = 0.11); F = 61X = =) 1 7
Test for overall effect Z = 1.47 (P = .14} Favours [PIP + BGA] Favours [BGA]
Pain at the end of the treatment measured by multiple scales including | The mean pain intensity in the 340 (2 studies) [SISISIS)
BPI and SF-36 intervention group was -0.04 SDs Very low®?<
Higher scores indicate higher pain intensity lower (95% CI -0.55 to 0.47)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Dults et al, 2012 0.2148 0.1391 51.5%  0.21 [-0.06, 0.49]
Korstjens et al, 2008 -0.3042 0.166 4B.5% -0.30[-0.63,0.02]
Total (95% CI) 100.0%  -0.04 [-0.55, 0.47]
Heterogenehy: Tauw? = 0.11; ChE = 5.74, df = 1 (P = 0.02); # = §3% 5 =4 1 3
Test for overall effect: Z = 0.14 (P = 0.59) Favours [PIP + BGA] Favours [BGA]
Pain at F1 measured by multiple scales including BPI and SF-36 The mean pain intensity in the 356 (2 studies) [SISISIS)
Higher scores indicate higher pain intensity intervention group was 0.03 SDs Very low?P<
higher (95%Cl -0.37 to 0.43)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Di SE Weight 1V, Random, 95% CI 1V, Random, 95% CI
Dults et al, 2012 0.2237 0.1391 52.4%  0.22 [0.05, 0.50]
Korsgens et al, 2008 -0.1627 0.1654 47.6% -0.18 [-0.51,0.14]
Total (95% CI) 100.0%  0.03 [-0.37, 0.43]
Heterogenehy: Tauw’ = 0.06; ChF = 3.54, df = 1 (P = 0.06); F = 72% 5 4 5 1 5
Test for overall effect: Z = 0.15 (P = 0.88) Favours [PIP + BGA] Favours [BGA]
Physical activity at the end of the treatment measured by objective The mean physical activity (objective) 310 (2 studies) SPPO
instruments including 6MWT, actigraphy, actometer, Caltrac in the intervention group was -0.01 Moderate®
accelerometer, pedometer, submaximal walking test treadmill, VO2 SDs higher (95% Cl -0.28 to 0.26]
peak
Higher scores indicate higher physical activity
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Goedendorp et al, 2010 -0.1923 0.2494 30.5% -0.19 [-0.68, 0.30]
May et al, 2008 0.0688 0.1651 &9.5% 0.07 [-0.25,0.39]
Total (95% CI) 100.0%  -0.01 [-0.28, 0.26]
Heterogenehty: Tau? = 0.00; Chi¥ = 0.76, df = 1 (P = 0.3B); F = 0X = -‘i ) i 2“
Test for overall effect: Z = 0.08 (P = 0.94} Favours [PIP + BGA] Favours [BGA]
Physical activity at the end of the treatment measured by self-reported | The mean physical activity (self- 516 (3 studies) [SICISIS)
questionnaires including IPAQ, LSI, PAR 7D subscale, PASE, QPA, reported) in the intervention group Low®®
EORTC-QLQ-C30, MFI, PSPP subscale, SF-12 subscale, SF-36 subscale was -0.06 SDs higher (95% Cl -0.33 to
Higher scores indicate higher physical activity 0.21)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Duljts et al, 2012 0.0918 0.1384 3&6.7%  0.09 [-0.1B, 0.36]
Goedendorp et al, 2010 -0.3494 0.1657 31.6% -0.35[-0.67,-0.02] —a—
May et al, 2008 0.0489 0.1651 31.7%  0.05[-0.27,0.37]
Total (95% CI) 100.0%  -0.06 [-0.33, 0.21]
Heterogenehty: Tauw® = 0.03; ChE = 4.67, df = 2 (P = 0.10); F = 57% =3 — ) 1 7
Test for overall effect Z = 0.44 (P = 0.66) Favours [PIP + BGA] Favours [BGA]
Psychological distress at the end of the treatment measured by self- The mean psychological distress in the | 356 (2 studies) DOBO6
reported questionnaires including AAQ-II, BFI-18, ELSS, FACT-G/B, intervention group was -0.12 SDs Very low®?¢
FAPX-B, POMS, SCL-90, PSYCH, SF-12 subscale, SF-36 subscale lower (95% CI -0.59 to 0.35)
Higher scores indicate higher psychological distress
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% CI 1V, Random, 95% CI
Duljts et al, 2012 -0.3943 0.2424 43.3% -0.39 [-0.87, 0.08]
Korsyjens et al, 2008 0.0919 0.1651 56.7%  0.09 [-0.23,0.42]
Total (95% CI) 100.0%  -0.12 [-0.59, 0.35]
Heterogenehy: Taw® = 0.08; ChE = 2.75, df = 1 (P = 0.10); F = 64X ‘_z t + 2‘
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Table 13 (continued)

Test for overall effect: Z = 1.62 (P = 0.11)

-1 i
Favours [PIP + BGA] Favours [BGA]

Psychological distress at F1 measured by self-reported questionnaires | The mean psychological distress in the | 356 (2 studies) [SISISIS)
including AAQ-Il, BFI-18, ELSS, FACT-G/B, FAPX-B, POMS, SCL-90, intervention group was -0.22 SDs Very low?>Pc
PSYCH, SF-12 subscale, SF-36 subscale lower (95% CI -0.49 to 0.05)
Higher scores indicate higher psychological distress
Std. Mean Difference Std. Mean Difference

Study or Std. Mean Difference SE Weight 1V, Random, 95% CI 1V, Random, 95% CI

Duljts et al, 2012 -0.343 0.2418 31.B% —0.34 [0.82,0.13] ——

Korstjens et al, 2008 -0.1642 0.1653 &B.2% -0.16 [-0.49, 0.16] ——

Total (95% CI) 100.0%  -0.22 [-0.49, 0.05] -

Heterogenehty: Taw® = 0.00; ChE = 0.37, df = 1 (P = 0.54); F = 0X 1_2 t + 2:

Patients or population: cancer patients or survivors
Intervention: PIP + BGA
Comparison: PIP

Outcomes

No of
participants

Probable outcome with intervention

Quality of the
evidence (GRADE)

Comments

Higher scores indicate higher pain intensity

higher (95% Cl -0.24 t0 0.22)

Anxiety at the end of treatment measured by multiple scales including | The mean anxiety in the intervention 119 (2 studies) [SICISIS)
BAI, HAM-A, STAI, HADS-A, SAS group was -0.06 SDs lower (95% CI - Low?¢
Higher scores indicate higher levels of anxiety 0.42 t0 0.30)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Gonzalez-Fernandez et al, 2018 0.1152 0.3232 32.5%  0.12[-0.52,0.75]
Hopko et al, 2011 -0.1452 0.2242 §7.5% -0.15 [-0.58, 0.29]
Total (95% CI) 100.0%  -0.06 [-0.42, 0.30]
Heterogenehty: Tau® = 0.00; ChP = 0.44, df = 1 (P = 0.51); F = 0% ?_z _‘1 ) ¥ ZI
Test for overall effect: Z = 0.33 (P = 0.74) Favour [PIP + BGA] Favour [PIP]
Anxiety at F1 measured by multiple scales including BAI, HAM-A, STAI, The mean anxiety in the intervention 119 (2 studies) [SISISIS)
HADS-A, SAS group was -0.18 SDs lower (95% Cl - Low?¢
Higher scores indicate higher levels of anxiety 0.54 t0 0.18)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Fernandez-Rodriguez et al, 2020 -0.3007 0.3249 32.2% —0.30 [0.94,0.34]
Hopko et al, 2011 -0.1252 0.2241 67.8% -0.13 [-0.56, 0.31]
Total (95% CI) 100.0%  -0.18 [-0.54,0.18]
Heterogenetty: Taw® = 0.00; ChE = 0.20, df = 1 (P = 0.66); P = 0% 3 = ) i 7
Test for overall effect: Z = 0.99 (P = 0.32) Favours [PIP + BGA] Favours [PIP]
Depression at the end of treatment measured by multiple scales The mean depression level in the 119 (2 studies) [SISISIS)
including BDI-II, CES-D, SDS, HADS-D intervention group was 0.09 SDs Low?¢
Higher scores indicate higher levels of depression higher (95% CI -0.27 to 0.45)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI 1V, Random, 95% CI
Gonzakz-Fernandez et al, 2018 0.1537 0.3234 32.4%  0.15[0.46,0.79]
Hopko etal, 2011 0.062 0.2239 &7.6%  0.06 [0.38, 0.50]
Total (95% CI) 100.0%  0.09 [-0.27, 0.45]
Heterogenehty: Tau? = 0.00; Chi¥ = 0.05, df = 1 (P = 0.82); F = 0X I_z — ) ¥ ZI
Test for overall effect Z = 0.50 (P = 0.62) Favour [PIP + BGA] Favour [PIP]
Depression at F1 measured by multiple scales including BDI-II, CES-D, The mean depression level in the 119 (2 studies) PPOO
SDS, HADS-D intervention group was 0.00 SDs lower Low®¢
Higher scores indicate higher levels of depression (95% Cl -0.36 t0 0.37)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% C| IV, Random, 95% CI
Fernandez-Rodriguez et al, 2020 0.0136 0.3229 32.5%  0.01 [-0.62, 0.65]
Hopko et al, 2011 0 0.2239 67.5%  0.00 [0.44,0.44]
Total (95% CI) 100.0% 0.0 [-0.36, 0.37]
Heterogenetty: Tau® = 0.00; ChE = 0.00, df = 1 (P = 0.97); P = 0X =2 "y 0 { /
Test for overall effect: Z = 0.02 (P = 0.98) Favours [PIP + BGA] Favours [PIP]
Pain at the end of the treatment measured by multiple scales including | The mean pain intensity in the 290 (2 studies) [SICISIS)
BPI and SF-36 intervention group was -0.01 SDs Low®¢
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Table 13 (continued)

Study or Std. Mean Di

Std. Mean Difference
SE_Weight IV, Random, 95% CI

Std. Mean Difference
1V, Random, 95% CI

Duljts et al, 2012
Hopko etal, 2011

Total (95% CI)

Test for overall effect: Z = 0.09 (P = 0.93)

-0.0451 0.1364
0.0838 0.224

73.0%  -0.05[-0.31,0.22]
27.0%  0.08 [-0.36,0.52]

100.0%  -0.01 [-0.24, 0.22]

Heterogenehty: Tau® = 0.00; ChE = 0.24, df = 1 (P = 0.62); F = 0X k t t J

-2 -1 0 i 2
Favour [PIP + BGA] Favour [PIP]

Pain at F1 measured by multiple scales including BPI and SF-36
Higher scores indicate higher pain intensity

The mean pain intensity in the
intervention group was -0.02 SDs
lower (95% CI -0.62 to 0.57)

290 (2 studies) | HOOO

Very low®®¢

Std. Mean Difference Std. Mean Difference

Total (95% CI)
Heterogenelty: Taw* = 0.15; Ch¥* = 5.30, df = 1 (P
Test for overall effect: Z = 0.08 (P = 0.94)

Study or Std. Mean Diffi SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Duljts et al, 2012 0.2547 0.137 54.4%  0.25[-0.01, 0.52]
Hopko et al, 2011 -0.3531 0.2257 45.6% -0.35 [-0.80, 0.09]

100.0% -0.02 [-0.62, 0.57)
=0.02); F = B1% 2 o ¥ 2
Favours [PIP + BGA] Favours [PIP]

Physical activity at the end of the treatment measured by self-reported
questionnaires including IPAQ, LSI, PAR 7D, PASE, QPA, EORTC-QLQ-
C30, MFI, PSPP, SF-12, SF-36

0000

Very very low!

The mean physical activity (self-
reported) in the intervention group
was -0.26 SDs higher (95% CI -0.80 to

327 (3 studies)

ab,cd

Test for overall effect: Z = 0.93 (P = 0.35)

Higher scores indicate higher physical activity 0.29)
Std. Mean Difference Std. Mean Difference
Study or Std. Mean Di SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Dults et al, 2012 0.0081 0.1364 40.0%  0.01 [-0.26, 0.28] ——
Hopko etal, 2011 0.0618 0.2239 34.4%  0.06 [-0.38, 0.50] ——
Sheehan et al, 2020 -1.098 0.3556 25.6% -1.10[-1.79,-0.40] ——=——
Total (95% CI) 100.0%  -0.26 [-0.80, 0.29] el
Heterogenetty: Tau® = 0.17; ChE = 9.01, df = 2 (P = 0.01); F = 78X 5 4 { 7

-1
Favour [PIP + BGA] Favour [PIP]

Physical activity at F1 measured by self-reported questionnaires
including IPAQ, LSI, PAR 7D subscale, PASE, QPA, EORTC-QLQ-C30, MFI,
PSPP subscale, SF-12 subscale, SF-36 subscale

Higher scores indicate higher physical activity

The mean physical activity (self-
reported) in the intervention group
was -0.04 SDs higher (95% Cl -0.27 to
0.19)

290 (2 studies) | DHOO

Low®¢

Study or Std. Mean Diff

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference

SE Weight IV, Random, 95% CI

Duljts et al, 2012
Hopko et al, 2011

Total (95% CI)
Heterogenehty: Tau® = 0.00; ChF = 0.51, df = 1 (P
Test for overall effect: Z = 0.35 (P = 0.73}

0.0098 0.1364
-0.1771 0.2243 27.0% -0.18 [-0.62,0.26]

73.0%  0.01[-0.26,0.28]
100.0%  -0.04 [-0.27,0.19]

= 0.48); F = 0% 2 i j 2
Favours [PIP + BGA] Favours [PIP]

Psychological distress at the end of the treatment measured by self-
reported questionnaires including AAQ-II, BFI-18, ELSS, FACT-G/B,
FAPX-B, POMS, SCL-90, PSYCH, SF-12 subscale, SF-36 subscale
Higher scores indicate higher psychological distress

0000

Very very low®<d

The mean psychological distress in the
intervention group was -0.09 SDs
lower (95% ClI -0.40 to 0.21)

366 (4 studies)

Study or Subgroup

Std. Mean Difference SE_Weight

Std. Mean Difference
1V, Random, 95% CI

Std. Mean Difference
1V, Random, 95% CI

Higher scores indicate lower quality of life

Duljts et al, 2012 -0.1778 0.2307 31.3% -0.1B8[-0.63,0.27] —
Gonzakez-Fernandlez et al, 2018 0.2724 0.3246 1B.5% 0.27 [-0.36, 0.91] —_—T
Hopko et al, 2011 0.0407 0.2239 32.7%  0.04 [-0.40,0.48] —
Sheehan et al, 2020 -0.5877 0.3368 17.4X -0.59[-1.25,0.07] ——
Total (95% CI) 100.0%  -0.09 [-0.40, 0.21]
Heterogenehy: Tawt = 0.02; Chi = 3.92, df = 3 (P = 0.27); F = 23% H = ) £ 5
Test for overall effect: Z = 0.61 (P = 0.54) Favour [PIP + BGA] Favour [PIP)
Psychological distress at F1 measured by self-reported questionnaires | The mean psychological distress in the | 329 (3 studies) [SIISIS)
including AAQ-II, BFI-18, ELSS, FACT-G/B, FAPX-B, POMS, SCL-90, intervention group was -0.14 SDs Low?¢
PSYCH, SF-12 subscale, SF-36 subscale lower (95% CI -0.42 to 0.14)
Higher scores indicate higher psychological distress
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Duljts et al, 2012 -0.3619 0.2321 3B.6X -0.36 [-0.82,0.09] —
Fernandez-Rodriguez et al, 2020 0.066 0.323 19.9%  0.07 [-0.57,0.70] —_—
Hopko et al, 2011 -0.0268 0.2238 41.5% -0.03 [-0.47,0.41] —
Total (95% CI) 100.0%  -0.14 [-0.42, 0.14] -
Heterogenehty: Taw® = 0.00; ChE = 1.57, df = 2 (P = 0.46); F = 0% '_2 _%1 ‘1 2‘
Test for overall effect: Z = 0.96 (P = 0.34) Favours [PIP + BGA] Favours [PIP]
Quiality of life at the end of the treatment measured by multiple scales | The mean quality of life in the 117 (2 studies) PPOO
including EORTC-QLQ-C30, FACT-G/B, QOLI, SF-12, SF-36 intervention group was -0.46 SDs Low®¢

higher (95% CI -1.03 to 0.11)
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Table 13 (continued)

Std. Mean Di

Study or

Std. Mean Difference Std.

SE_Weight IV, Random, 95% CI v,

. Mean Difference
Random, 95% CI

Hopko et al, 2011
Sheehan etal, 2020

Total (95% CI)

Test for overall effect: Z = 1.58 (P = 0.11)

-0.2197 0.2246 59.6% -0.22 [-0.66,0.22]
-0.8126 0.3438 40.4X -0.81[-1.49,-0.14]

100.0%  -0.46 [-1.03,0.11]

[ —

R~

Heterogenethty: Tau® = 0.09; ChE = 2.08, df = 1 (P = 0.15); F = 52X ' Y i
Favour [PIP + BGA] Favour [PIP]

-2

Social impairment at the end of the treatment measured by multiple
scales including FACT-G/B subscale, BADS subscale, SF-36 subscale,
EORTC-QLQ-C30

Higher scores indicate higher social impairment

The mean social impairment in the
intervention group was -0.16 SDs
lower (95% Cl -1.28 to 0.97)

166 (3 studies)

SSISIC)

Very low®¢

Study or Subgroup

Std. Mean Difference

Std. Mean Difference

SE Weight 1V, Random, 95% CI

Std. Mean Difference
1V, Random, 95% CI

Test for overall effect Z = 0.27 (P = (.79}

p——

Gonzalkez-Fernandez et al, 2018 0.9137 0.3409 32.8% 0.91 [0.25, 1.58]
Hopko etal, 2011 -0.0261 0.2239 35.1% -0.03 [-0.46, 0.41]
Sheehan et al, 2020 -1.3873 0.3705 32.1% -1.39 [-2.11, -0.66]
Total (95% CI) 100.0%  -0.16 [-1.28,0.97]
Heterogenehy: Tau® = 0.90; Chi = 21.00, df = 2 (P < 0.0001); ¥ = 90% 12

!
Favour [PIP + BGA] Favour [PIP]

Higher scores indicate lower role functioning

higher (95% ClI -1.32 to 0.34)

Social impairment at F1 measured by multiple scales including FACT- The mean social impairment in the 119 (2 studies) [SISISIS)
G/B subscale, BADS subscale, SF-36 subscale, EORTC-QLQ-C30 intervention group was -0.03 SDs Very low?P<
Higher scores indicate higher social impairment lower (95% CI -0.70 to 0.64)
Std. Mean Difference Std. Mean Difference

Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI

Fernandez-Rodriguez et al, 2020 0.3536 0.3257 44.2X%  0.35 [-0.28, 0.99]

Hopke etal, 2011 -0.3351 0.2255 55.8% -0.34 [-0.78,0.11]

Total (95% CI) 100.0%  -0.03 [-0.70, 0.64]

Heterogenelty: Tau® = 0.16; Chi = 3.02, df = 1 (P = 0.08); P = 7% k .y [} i /

Test for overall effect: Z = 0.09 (P = 0.93) Favours [PIP + BGA] Favours [PIP]
Role functioning at the end of the treatment measured by multiple The mean role function in the 117 (2 studies) [SIISIS)
scales including SF-36 and EORTC-QLQ-C30 intervention group was -0.49 SDs Low®¢

Std. Mean Di

Study or

Std. Mean Difference
SE Weight

Std. Mean Difference
IV, Random, 95% CI IV, Random, 95% CI

Hopko et al, 2011
Sheehan etal, 2020

Total (95% CI)

Test for overall effect: Z = 1.15 (P = 0.25)

-0.1037 0.2273
-0.9528 0.3492 45.1% -0.95 [-1.84,-0.27]

54.9% —0.10 [-0.55, 0.34]

100.0%  -0.49 [-1.32,0.34]

[ —

Heterogenehty: Tau® = 0.27; ChE = 4.15, df = 1 (P = 0.04); F = 76% b t

-1
Favour [PIP

0 i
+ BGA] Favour [PIP]

Patients or population: cancer patients or survivors
Intervention: PIP + BGA
Comparison: Others (education, physical activity, usual care)

Outcomes

Probable outcome with intervention

No of
participants

Quality of the Comments

evidence (GRADE)

Anxiety at the end of treatment measured by multiple scales including | The mean anxiety in the intervention 637 (5 studies) [SISISIS)
BAI, HAM-A, STAI, HADS-A, SAS group was -0.47 SDs lower (95% ClI - Very low?5¢
Higher scores indicate higher levels of anxiety 0.88 to -0.06)
Std. Mean Difference Std. Mean Difference

Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI

Arving et al, 2018 -0.1059 0.1175 23.8% -0.11[-0.34,0.12] =T

Carmack Taylor et al, 2006 -0.1113 0.1821 21.5% -0.11[-0.47,0.25] —=

Greer etal, 2019 -0.1365 0.1663 22.1% -0.14 [-0.46,0.19] =

Omyzdibe et al, 2020 -1.7537 0.3827 13.7% -1.75 [-2.50, -1.00] —_—

Zhou et al, 2020 -0.7955 0.2437 19.0% -0.80 [-1.27,-0.32] ——

Total (95% CI) 100.0% -0.47 [-0.88, -0.06) -

Heterogenehy: Tauw? = 0.17; Ch = 23.00, df = 4 (P = 0.0001); ¥ = §3% —F + ;

Test for overall effect Z = 2.27 (P = 0.02) Favours [PIP + BGA] Favours [Other]
Anxiety at F1 measured by multiple scales including BAI, HAM-A, STAI, The mean anxiety in the intervention 104 (2 studies) [SISISIS)
HADS-A, SAS group was -1.54 SDs lower (95% Cl - Very low?Pc
Higher scores indicate higher levels of anxiety 2.88t0-0.21)

Std. Mean Difference

Std. Mean Difference

Test for overall effect: Z = 2.26 (P = 0.02)

-2
Favours [PIP

H
+ BGA] Favours [Other]

Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI

Omyedibe etal, 2020 -2.2676 0.4195 46.9% -2.27 [-3.09, -1.45] ——

Zhou et al, 2020 -0.9017 0.2464 53.1% -0.90 [-1.38, -0.42] ——

Total (95% CI) 100.0% -1.54 [-2.88, -0.21] e

Heterogenehty: Tauw® = 0.81; ChE = 7.88, df = 1 (P = 0.005); F = B7% _!‘ + 1 +
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Table 13 (continued)

Study or Std. Mean Di

Std. Mean Difference

SE Weight 1V, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

Hopko et al, 2011
Sheehan etal, 2020

Total (95% CI)

-0.1037 0.2273 54.9% -0.10 [-0.55, 0.34]
-0.9529 0.3492 45.1% -0.95 [-1.84,-0.27]

100.0%  -0.49 [-1.32, 0.34]

[ E—

Heterogenelty: Tau® = 0.27; ChP = 4.15, df = 1 (P = 0.04); F = 76X k +

Test for overall effect: Z = 1.15 (P = 0.25)

-2

Favour [PIP + BGA] Favour [PIP]

Patients or population: cancer patients or survivors
Intervention: PIP + BGA
Comparison: Others (education, physical activity, usual care)

SDS, HADS-D

Higher scores indicate higher levels of depression

intervention group was -1.43 SDs
lower (95% Cl -2.46 to -0.39)

Outcomes Probable outcome with intervention No of Quality of the Comments
participants evidence (GRADE)
Anxiety at the end of treatment measured by multiple scales including | The mean anxiety in the intervention 637 (5 studies) [SISISIS)
BAI, HAM-A, STAI, HADS-A, SAS group was -0.47 SDs lower (95% CI - Very low?>0d
Higher scores indicate higher levels of anxiety 0.88 to -0.06)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI 1V, Random, 95% CI
Arving et al, 2018 -0.1059 0.1175 23.8% -0.11[-0.34,0.12] -
Carmack Taylor et al, 2006 -0.1113 0.1821 21.5% -0.11[-0.47, 0.25] —=r
Greer etal, 2019 -0.1365 0.1663 22.1X -0.14 [-0.46, 0.19] —=
Onyedibe et al, 2020 -1.7537 0.3827 13.7% -1.75 [-2.50, -1.00] —_—
Zhou et al, 2020 —0.7955 0.2437 19.0X% -0.80 [-1.27,-0.32] —
Total (95% CI) 100.0% -0.47 [-0.88, -0.06) -
Heterogenety: Tau® = 0.17; ChE = 23.00, df = 4 (P = 0.0001); F = §3% Y 1 5
Test for overall effect Z = 2.27 (P = 0.02) Favours [PIP + BGA] Favours [Other]
Anxiety at F1 measured by multiple scales including BAI, HAM-A, STAI, | The mean anxiety in the intervention 104 (2 studies) [SISISIS)
HADS-A, SAS group was -1.54 SDs lower (95% Cl - Very low®?¢
Higher scores indicate higher levels of anxiety 2.88 to-0.21)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Onyedibe et al, 2020 -2.2676 0.4195 46.9% -2.27 [-3.09, -1.45] —a—
Zhou et al, 2020 -0.9017 0.2464 53.1% -0.90 [-1.38, 0.42] ——
Total (95% CI) 100.0% -1.54 [-2.88, -0.21] e
Heterogenehty: Tau® = 0.81; ChP = 7.88, df = 1 (P = 0.005); ¥ = B7% by =5 ¥
Test for overall effect: Z = 2.26 (P = 0.02) Favours [PIP + BGA] Favours [Other]
Anxiety at F2 measured by multiple scales including BAI, HAM-A, STAI, The mean anxiety in the intervention 388 (2 studies) [SlSISIS)
HADS-A, SAS group was -0.14 SDs lower (95% Cl - Low®¢
Higher scores indicate higher levels of anxiety 0.33t0 0.06)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Arving et al, 2018 —0.16 0.1176 70.5% -0.16 [-0.35, 0.07] F
Carmack Taylor et al, 2006 —0.0608 0.182 29.5% -0.08 [-0.44, 0.28] —
Total (95% CI) 100.0%  -0.14 [-0.33, 0.06] >
Heterogenelty: Tau® = 0.00; Chi = 0.13, df = 1 (P = 0.71); F = 0% [y = 7
Test for overall effect: Z = 1.38 (P = 0.17) Favours [PIP + BGA] Favours [Other]
Depression at the end of treatment measured by multiple scales The mean depression level in the 704 (6 studies) [GISISIS)
including BDI-II, CES-D, SDS, HADS-D intervention group was -0.46 SDs Very low®?d
Higher scores indicate higher levels of depression lower (95% CI -0.84 to -0.09)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Arving et al, 2018 -0.0755 0.1175 20.1X% -0.08 [-0.31, 0.15] -
Carmack Taylor et al, 2006 -0.0527 0.182 1B.1X -0.05[-0.41,0.30] ——
Greer etal, 2019 -0.1442 0.1663 18.6% -0.14 [-0.47,0.18] T
Onyedibe et al, 2020 -1.8379 0.3883 11.4X -1.84 [-2.60, -1.08] —_—
Zhang etal, 2018 -0.8948 0.257 15.5% -0.89 [-1.40, -0.39] —_—
Zhou et al, 2020 -0.3882 0.2364 16.3% -0.39 [-0.85,0.08] I
Total (95% CI) 00.0% -0.46 [-0.84, -0.09] >
Heterogenehy: Taw® = 0.17; Chi = 27.14, df = 5 (P < 0.0001); F = §2% " —%
Test for overall effect: Z = 2.44 (P = 0.01) Favours [PIP + BGA] Favours [Other]
Depression at F1 measured by multiple scales including BDI-II, CES-D, The mean depression level in the 171 (3 studies) [SICISIS)

Very very low®<cd

Study or Subgroup Std. Mean Difference

Std. Mean Difference

Std. Mean Difference

Onyedibe etal, 2020
Zhang et al, 2018
Zhou et al, 2020

Total (95% CI)

-2.7844 0.4617
-1.1342 0.2644
-0.5869 0.2394

Heterogenehy: Tauw® = 0.73; Ch = 17.91, df = 2 (P = 0.0001); F = §9% v

Test for overall effect: Z = 2.71 (P = 0.007)

SE Weight 1V, Random, 95% CI IV, Random, 95% CI
29.6% -2.78 [-3.69, -1.88] ——
34.9% -1.13 [-1.65, -0.62] —-—
35.5% -0.59 [-1.06, -0.12] -
100.0% -1.43 [-2.46, -0.39] .

-3
Favours [PIP + BGA] Favours [Other]
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Table 13 (continued)

Depression at F2 measured by multiple scales including BDI-II, CES-D, The mean depression level in the 388 (2 studies) [SISISIS)
SDS, HADS-D intervention group was -0.02 SDs Low®¢
Higher scores indicate higher levels of depression lower (95% Cl -0.22 t0 0.17)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Arving et al, 2018 0 0.1174 70.6%  0.00 [-0.23,0.23]
Carmack Taylor et al, 2006 -0.0753 0.182 20.4% -0.08 [-0.43, 0.28] e
Total (95% CI) 100.0%  -0.02 [-0.22,0.17) <&
Heterogenelty: Tau® = 0.00; ChE = 0.12, df = 1 (P = 0.73); F = 0% 3 = 7
Test for overall effect Z = 0.22 (P = 0.52) Favours [PIP + BGA] Favours [Other]
Emotional functioning at the end of treatment measured by multiple The mean emotional impairment in 268 (2 studies) [SISISIS)
scales including the intervention was -0.24 SDs lower Very low®<
Higher scores indicate higher levels of emotional impairment (95% ClI-0.81 to 0.33)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Carmack Taylor et al, 2006 0.0503 0.182 50.2%  0.05 [-0.31, 0.41] ——
Poort et al, 2019 -0.5320 0.1849 49.8% -0.53 [-0.90,-0.17] —a—
Total (95% CI) 100.0%  -0.24 [-0.81, 0.33] e
Heterogenehy: Tauw® = 0.14; ChE = 5.05, df = 1 (P = 0.02); F = BOX 4_2 _‘i i 2:
Test for overall effect Z = 0.82 (P = 0.41) Favours [PIP + BGA] Favours [Other]
Emotional functioning at F2 measured by multiple scales including SF- | The mean emotional impairment in 189 (2 studies) [SGISISIS)
36 and EORTC-QLQ-C30 the intervention was -0.01 SDs lower Very low®<
Higher scores indicate higher levels of emotional functioning (95% ClI -0.45 to 0.43)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Carmack Taylor et al, 2006 0.2157 0.1824 50.0%  0.22 [-0.14,0.57]
Poort et al, 2019 -0.2324 0.1825 50.0% -0.23 [-0.59,0.13]
Total (95% CI) 100.0%  -0.01 [-0.45, 0.43]
Heterogenehty: Tau® = 0.07; ChP = 3.02, df = 1 (P = 0.08); F = 67X s T z
Test for overall effect: Z = 0.04 (P = 0.97) Favours [PIP + BGA] Favours [Other]
Fatigue at the end of the treatment measured by multiple scales The mean fatigue intensity in the 1340 (11 ePEPO
including CIS-F, FACT-F, PFS, RPFS, SOMA, MFI, VAS-F, FS intervention group was -0.35 SDs studies) Moderate®
Higher scores indicate higher levels of fatigue lower (95% CI -0.51 to -0.20)
Std. Mean Difference Std. Mean Difference
Study or Std. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
Armes et al, 2007 -0.3296 0.2742 &.0X -0.33 [-0.87,0.21] B
Fillion et al, 2008 -0.1672 0.2149  B.2% —-0.19 [-0.61,0.23] —
Goedendorp et al, 2010 -0.5216 0.1594 11.2% -0.52 [-0.83, -0.21] —
McGowan et al, 2013 -0.1717 0.1193 14.0% -0.17 [-0.41, 0.08] —
Pinto et al, 2005 -0.6717 0.2219  7.9% -0.67 [F1.11,-0.24]
Pinto et al, 2013 -0.134 0.1453 12.1% -0.13 [-0.42,0.15] —
Poort et al, 2019 -0.2358 0.1825  9.8% -0.24 [-0.59,0.12] —f
Sandler et al, 2017 -0.7546 0.3064 5.1% -0.75 [-1.36, -0.15] e —
Vallance et al, 2007 -0.0615 0.1451 12.1% -0.06 [-0.35,0.22] —
Zhang et al, 2018 -0.5322 0.2489 &.8X -0.53 [-1.02, -0.04]
Zhou et al, 2020 -0.8884 0.246 &.9% -0.89[-1.37,-0.41]
Total (95% CI) 100.0% -0.35 [-0.51, -0.20] L 2
Heterogenehty: Taw® = 0.03; ChE = 19,09, df = 10 (P = 0.04); P = 48X + —"1 i zl
Test for overall effect: Z = 4.44 (P < 0.00001) Favours [PIP + BGA] Favours [Other]
Fatigue at F1 measured by multiple scales including CIS-F, FACT-F, PFS, | The mean fatigue intensity in the 542 (6 studies) [GICICIS)
RPFS, SOMA, MFI, VAS-F, FS intervention group was -0.34 SDs Moderate?®
Higher scores indicate higher levels of fatigue lower (95% CI -0.58 to -0.10)
Std. Mean Difference Std. Mean Difference
Study or Subgroup  Std. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
Armes et al, 2007 —0.7004 0.281 12.6% -0.70 [-1.25, -0.15]
Fillion et al, 2008 -0.3412 0.2161 17.2% -0.34 [0.76, 0.08] ——
Pinto et al, 2013 -0.2218 0.1456 24.1% -0.22 [-0.51, 0.08] ——
Poort et al, 2019 -0.1934 0.1823 20.2% -0.19 [0.55, 0.16] —
Sandler etal, 2017 0.1664 0.2957 11.7%  0.17 [0.41, 0.75] _—
Zhang etal, 2018 -0.8305 0.2553 14.2% -0.83 [-1.33, -0.33] e
Total (95% CI) 100.0% -0.34 [-0.58, -0.10] -
Heterogenehty: Tau® = 0.04; ChP* = 9.48, df = 5 (P = 0.09); F = 47X 2 0 1 7
Test for overall effect: Z = 2.75 (P = 0.006) Favours [PIP + BGA] Favours [Other]
Fatigue at F2 measured by multiple scales including CIS-F, FACT-F, PFS, | The mean fatigue intensity in the 147 (2 studies) [SleISIS)
RPFS, SOMA, MFI, VAS-F, FS intervention group was -0.38 SDs Low?®*
Higher scores indicate higher levels of fatigue lower (95% CI -0.84 to 0.08)
Std. Mean Difference Std. Mean Difference
Study or Subgroup  Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Armes et al, 2007 -0.6666 0.2802 40.2X -0.67 [-1.22,-0.12] —
Poort et al, 2019 -0.189 0.1823 59.8% -0.18[-0.55,0.17] ——
Total (95% CI) 100.0%  -0.38 [-0.84, 0.08] -
Heterogenehty: Tauw® = 0.06; ChE = 2.06, df = 1 (P = 0.15); ¥ = 51% I_z _41 i z‘
Test for overall effect: Z = 1.62 (P = 0.10} Favours [PIP + BGA] Favours [Other]
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Table 13 (continued)

PSPP subscale, SF-12 subscale, SF-36 subscale
Higher scores indicate higher physical activity

was -0.26 SDs higher (95% Cl -0.51 to
0.00)

Insomnia/sleep at the end of treatment measured by multiple scales The mean insomnia and sleep 186 (3 studies) [SISISIS)
including ISI, PSQI, symptom distress scale difficulties in the intervention group Very low?P<
Higher scores indicate higher levels of insomnia or sleep difficulties were -1.12 SDs lower (95% Cl -2.60 to
0.35)
Std. Mean Difference Std. Mean Difference
Study or Subgroup  Std. Mean Difference SE_Weight 1V, Random, 95% CI IV, Random, 95% CI
Sandler et al, 2017 -0.213 0.2961 33.3% -0.21[-0.79,0.37] -
Zhang etal, 2018 -0.4291 0.2473 33.8X -0.43 [-0.91,0.08] ——
Zhou et al, 2020 -2.7613 0.3317 32.9% -2.76 [-3.41,-2.11] —
Total (95% CI) 100.0%  -1.12 [-2.60, 0.35] eI
Heterogenehy: Tauw* = 1.61; ChF = 40.44, df = 2 (P < 0.00001); ¥ = 95X _I‘ _'\z i
Test for overall effect: Z = 1.49 (P = 0.14)} Favours [PIP + BGA] Favours [Other]
Insomnia/sleep at F1 measured by multiple scales including ISI, PSQl, The mean insomnia and sleep 113 (2 studies) PO
symptom distress scale difficulties in the intervention group Low®¢
Higher scores indicate higher levels of insomnia or sleep difficulties were -0.35 SDs lower (95% Cl -0.72 to
0.03)
Std. Mean Difference Std. Mean Difference
Study or Subgroup  Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Sandler et al, 2017 —0.2246 0.2962 41.1% -0.22 [0.81,0.38] —a—
Zhang et al, 2018 -0.4321 0.2474 589X -0.43 [-0.92, 0.05] ——
Total (95% CI) 100.0%  -0.35 [-0.72, 0.03] il |
Heterogenehty: Tauw® = 0.00; ChE = 0.29, df = 1 (P = 0.59); F = 0X I_z _41 + J
Test for overall effect: Z = 1.83 (P = 0.07} Favours [PIP + BGA] Favours [Other]
Physical activity at the end of the treatment measured by objective The mean physical activity (objective) 630 (6 studies) (SIS 15
instruments including 6MWT, actigraphy, actometer, Caltrac in the intervention group was -0.01 High
accelerometer, pedometer, submaximal walking test treadmill, VO2 SDs higher (95% Cl -0.16 to 0.15)
peak
Higher scores indicate higher physical activity
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Carmack Taylor et al, 2006 0.0499 0.182 1B.7%  0.05[-0.31, 0.41] —_—
Fillion et al, 2008 -0.1108 0.2146 13.4% -0.11[-0.53,0.31] I
Goedendorp et al, 2010 -0.0637 0.1567 25.2% -0.08[-0.39,0.22] —
Pinto et al, 2005 0.0397 0.2157 13.3%  0.04 [-0.38, 0.46] e —
vallance et al, 2007 0.051 0.1451 29.4%  0.05[-0.23,0.34] —
Total (95% CI) 100.0%  -0.01 [-0.16, 0.15] <
Heterogenehty: Tau? = 0.00; Chi¥ = 0.78, df = 4 (P = 0.94); F = 0X [ ) 1 J
Test for overall effect: Z = 0.08 (P = 0.94) Favours [PIP + BGA] Favours [Other]
Physical activity at the end of the treatment measured by self-reported | The mean physical activity (self- 1283 (10 PPPO
questionnaires including IPAQ, LSI, PAR 7D subscale, PASE, QPA, reported) in the intervention group studies) Moderate?
EORTC-QLQ-C30, MFI, PSPP subscale, SF-12 subscale, SF-36 subscale was -0.26 SDs higher (95% Cl -0.41 to -
Higher scores indicate higher physical activity 0.11)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Armes et al, 2007 -0.093 0.2749 5.9% -0.09 [-0.63, 0.45] —
Carmack Taylor et al, 2006 -0.014 0.1819 10.2% -0.01[-0.37,0.34] — —
Fillion et al, 2008 -0.2683 0.2156 B.3% -0.29[-0.71,0.13] —
Goedendorp etal, 2010 -0.2107 0.1649 11.4X% -0.21[-0.53,0.11] —
McGowan et al, 2013 -0.0607 0.1191 15.2% -0.06 [-0.29,0.17] —T
Pinto et al, 2005 -0.751 0.2235 7.9% -0.75 [-1.19, -0.31]
Pinto et al, 2013 -0.2343 0.1456 12.9% -0.23 [-0.52,0.05] 7
Poort et al, 2019 -0.7107 0.1872  9.9% -0.71 [-1.08,-0.34] —_—
Sandler et al, 2017 -0.0691 0.2953 5.3% -0.07 [-0.65, 0.51] e m—
vallance et al, 2007 -0.2319 0.1456 12.9% -0.23 [-0.52,0.05] ]
Total (95% CI) 100.0% -0.26 [-0.41, -0.11] 2
Heterogenehy: Tauw® = 0.02; ChE = 16.07, df = O (P = 0.07); P = 44X '_z _‘i i 2‘
Test for overall effect: Z = 3.35 (P = 0.0008) Favours [PIP + BGA] Favours [Other]
Physical activity at F1 measured by self-reported questionnaires The mean physical activity (self- 761 (6 studies) [SICISIS)
including IPAQ, LSI, PAR 7D subscale, PASE, QPA, EORTC-QLQ-C30, MFI, | reported) in the intervention group Low®?
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Table 13 (continued)

Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Armes et al, 2007 -0.6823 0.2833 12.1% -0.68 [-1.24,-0.13]
Fillion et al, 2008 -0.1638 0.2148 15.9% -0.1& [-0.58, 0.26] —
McGowan et al, 2013 0.0838 0.1192 22.3%  0.08 [-0.15,0.32] -
Pinto et al, 2013 -0.2579 0.1457 20.5% -0.26 [0.54, 0.03] ]
Poort et al, 2019 -0.6273 0.1861 17.7% -0.63 [-0.99, -0.26] —_—
Sandler etal, 2017 -0.0166 0.2952 11.6% -0.02 [-0.60, 0.56] I E—
Total (95% CI) 100.0%  -0.26 [-0.51, 0.00] -
Heterogenehty: Tau® = 0.06; Chi* = 14.39, df = 5 (P = 0.01); ¥ = §5% Lz _‘1 i 21
Test for overall effect: Z = 1.93 (P = 0.05) Favours [PIP + BGA] Favours [Other]
Physical activity at F2 measured by self-reported questionnaires The mean physical activity (self- 230 (3 studies) [SISISIS)
including IPAQ, LSI, PAR 7D subscale, PASE, QPA, EORTC-QLQ-C30, MFI, | reported) in the intervention group Very low?>Pc
PSPP subscale, SF-12 subscale, SF-36 subscale was -0.30 SDs higher (95% CI -0.84 to
Higher scores indicate higher physical activity 0.24)
Std. Mean Difference Std. Mean Difference
Study or Std. Mean Difference SE Weight 1V, Random, 95% CI 1V, Random, 95% CI
Armes et al, 2007 —0.4849 0.2701 29.3% -0.48 [-1.03, 0.06] ——F
Carmack Taylor et al, 2006 0.1711 0.1823 35.5%  0.17 [0.18,0.53] T
Poort et al, 2019 -0.6244 0.186 35.2X% -0.62 [-0.99, -0.26] ——
Total (95% CI) 100.0%  -0.30 [-0.84, 0.24] et R
Heterogenehy: Tau® = 0.18; ChP* = 10.08, df = 2 (P = 0.006); F = BOX Lz _‘1 i‘ 2“
Test for overall effect: Z = 1.10 (P = 0.27} Favours [PIP + BGA] Favours [Other]
Psychological distress at the end of the treatment measured by self- The mean psychological distress in the | 508 (6 studies) DPPO
reported questionnaires including AAQ-II, BFI-18, ELSS, FACT-G/B, intervention group was -0.02 SDs Moderate®
FAPX-B, POMS, SCL-90, PSYCH, SF-12 subscale, SF-36 subscale lower (95% CI -0.15 to 0.11)
Higher scores indicate higher psychological distress
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% C| 1V, Random, 95% CI
Arving et al, 2018 -0.1669 0.1179 31.7% -0.17 [-0.40, 0.06] —
Carmack Taylor et al, 2006 0.1497 0.1822 13.3%  0.15 [-0.21, 0.51] —
Fillion et al, 2008 0.2336 0.2152 9.5%  0.23 [0.19, 0.66] 1T
McGowan et al, 2013 -0.0414 0.1191 31.0% -0.04 [0.27,0.19] —a—
Pinto et al, 2005 0.0336 0.2157 9.5%  0.03 [-0.39, 0.46] I —
Sandler et al, 2017 -0.0647 0.2952 5.1X% -0.06 [-0.64, 0.51] I m—
Total (95% CI) 100.0%  -0.02 [-0.15,0.11] <*
Heterogenelty: Tau? = 0.00; Chi¥ = 3.96, df = 5 (P = 0.55); F = 0X ‘l-z _‘1 + z“
Test for overall effect: Z = 0.37 (P = 0.71) Favours [PIP + BGA] Favours [Other]
Psychological distress at F1 measured by self-reported questionnaires | The mean psychological distress in the | 140 (2 studies) [SISISIS)
including AAQ-II, BFI-18, ELSS, FACT-G/B, FAPX-B, POMS, SCL-90, intervention group was -0.11 SDs Low®¢
PSYCH, SF-12 subscale, SF-36 subscale lower (95% Cl -0.46 to 0.23)
Higher scores indicate higher psychological distress
Std. Mean Difference Std. Mean Difference
Study or Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Filllon et al, 2008 -0.0378 0.2145 &5.6% -0.04 [-0.46, 0.38]
Sandler et al, 2017 -0.2623 0.2965 34.4% -0.26 [-0.84,0.32]
Total (95% CI) 100.0%  -0.11 [-0.46, 0.23]
Heterogenehty: Tauw® = 0.00; ChE = 0.38, df = 1 (P = (.54); F = 0% 1_2 _'1 r) i 21
Test for overall effect: Z = 0.66 (P = 0.51} Favours [PIP + BGA] Favours [Other]
Psychological distress at F2 measured by self-reported questionnaires | The mean psychological distress in the | 374 (2 studies) [SISISIS)
including AAQ-II, BFI-18, ELSS, FACT-G/B, FAPX-B, POMS, SCL-90, intervention group was -0.04 SDs Low?¢
PSYCH, SF-12 subscale, SF-36 subscale lower (95% CI -0.23 to 0.15)
Higher scores indicate higher psychological distress
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI 1V, Random, 95% CI
Arving et al, 2018 -0.0975 0.1177 70.5% -0.10[-0.33,0.13]
Carmack Taylor et al, 2006 0.0992 0.182 29.5%  0.10 [-0.26, 0.46] —
Total (95% CI) 100.0%  -0.04 [-0.23,0.15] <
Heterogenehy: Tau® = 0.00; ChP = 0.82, df = 1 (P = 0.36); F = 0X iy ] 2
Test for overall effect: Z = 0.40 (P = 0.69) Favours [PIP + BGA] Favours [Other]
Quality of life at the end of the treatment measured by multiple scales | The mean quality of life in the 583 (5 studies) PPOO
including EORTC-QLQ-C30, FACT-G/B, QOLI, SF-12, SF-36 intervention group was -0.30 SDs Low®?
Higher scores indicate lower quality of life higher (95% CI -0.62 to 0.03)
Std. Mean Difference Std. Mean Difference
Study or Std. Mean Difference SE Weight 1V, Random, 95% CI 1V, Random, 95% CI
Carmack Taylor et al, 2006 0.0171 0.1818 20.3%  0.02 [-0.34,0.37] b
Greer etal, 2019 -0.0007 0.1661 21.1% -0.00 [-0.33, 0.32] —
Poort et al, 2019 -0.6023 0.1857 20.1X% -0.60 [-0.97,-0.24] I
Vallance et al, 2007 -0.0966 0.1554 21.7% -0.10 [-0.40, 0.21] ——
Zhou et al, 2020 -0.9315 0.2472 16.8% -0.93 [-1.42, -0.45] S
Total (95% CI) 100.0%  -0.30 [-0.62, 0.03] i
Heterogenelty: Tauw? = 0.10; ChE = 16.55, df = 4 (P = 0.002); P = 76% s Y + d
Test for overall effect: Z = 1.77 (P = 0.08) Favours [PIP + BGA] Favours [Other]
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Table 13 (continued)

Test for overall effect: Z = 0.63 (P = 0.53)

Quality of life at F2 measured by multiple scales including EORTC-QLQ- | The mean quality of life in the 189 (2 studies) [SISISIS)
C30, FACT-G/B, QOLI, SF-12, SF-36 intervention group was -0.27 SDs Very low?Pc
Higher scores indicate lower quality of life higher (95% CI -0.81 to 0.28)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
Carmack Taylor et al, 2006 0.0096 0.1819 50.2%  0.01 [-0.35,0.37] ——
Poort et al, 2019 -0.5432 0.185 49.8% -0.54 [-0.91, -0.18] ——
Total (95% CI) 100.0% -0.27 [-0.81, 0.28] e
Heterogenehty: Tau® = 0.12; ChE = 4.54, df = 1 (P = 0.03); F = 78X [ & : 7
Test for overall effect: Z = 0.96 (P = 0.34} Favours [PIP + BGA] Favours [Other]
Social impairment at the end of the treatment measured by multiple The mean social impairment in the 146 (2 studies) [SIeISIS)
scales including EROS, FACT-G/B, social impairment intervention group was 0.11 SDs Low®¢
Higher scores indicate higher social impairment higher (95% CI -0.23 to 0.45)
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Carmack Taylor et al, 2006 0.2258 0.1825 &9.2%  0.23 [-0.13, 0.58]
Sandler et al, 2017 -0.1499 0.2956 30.8% -0.15[-0.73,0.43]
Total (95% CI) 100.0%  0.11[-0.23, 0.45]
Heterogenehy: Taw® = 0.01; ChP = 1.17, df = 1 (P = 0.28); P = 14X [ + + 24

Favours [PIP + BGA] Favours [Other]

aDowngraded once for serious limitations to study quality
bDowngraded once for serious inconsistency

‘Downgraded once for serious imprecision
dDowngraded once for high probability of reporting bias

Abbrevations: 6MWT: 6-min walk test; 7-D PAR: 7 day Physical Activity Recall scale; AAQ-II: Acceptance and Action Questionnaire-II; ACT: Acceptance and commitment therapy; BADS: Behavioral Activation for
Depression Scale; BAI: Beck Anxiety Inventory; BDI-II: Beck depression inventory-Il; BPI: Brief Pain Inventory; BGA: behavioural graded activity CES-D: Centers for Epidemiologic Studies-Depression; CIS-F: Fatigue
Severity subscale of the Checklist Individual Strength; ELSS: Everyday Life Stress Scale; EORTC-QLQ-C30: European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; ES: Effect
size; FACT-B: Functional Assessment of Cancer Therapy-Breast; F1: Follow-up 1 to 3 months; F2: Follow-up 4 to 6 months; F3: Follow-up > 7 months; FACT-F: Functional Assessment of Cancer

Therapy — Fatigue; FACT-G: Functional Assessment of Cancer Therapy-General; FAPX-B: Fear of Physical Activity and Exercise-Breast Cancer questionnaire; FOM: Fatigue Outcome Measure; FS: fatigue scale; GET:
Graded Exercise Therapy; HADS: Hospital Anxiety and Depression Scale; HAM-A: Hamilton Anxiety Rating Scale; IPAQ: International Physical Activity Questionnaire; ISI: Insomnia severity Index; LSI: Leisure Score
index; MD: Mean difference; MET: Metabolic equivalent; MFI: The Multi-dimensional Fatigue Inventory; PASE: Physical Activity Scale Ederly; PFS: Piper fatigue scale; PHQ-9: Patient-Health Questionnaire-9; PIP:
psychological informed practice; POMS: Profile of Mood states; PSPP: Physical Self Perception Profil; PSQI: Pittsburg sleep quality index; PSYCH: subscale from the SPHERE questionnaire; RPFS: Revised Piper Fatigue
Scale; SCL-90: Symptom Checklist 90; SDS: The Zung self-rating depression scale; SF-12: Short-form 12; SF-36: Short Form-36; SF-36 PF: MOS 36-item Short Form Health Survey Physical Functioning subscale; SIP:
Sickness Impact Profile; SMD: Standard mean difference; SOMA: somatic fatigue, subscale of Somatic and Psychological HEalth REport; STAI: State/trait Anxiety Inventory; TBP: therapy planned behavior; VAS-F:
visual analogue scale of global fatigue; QOLI: Quality of Life Inventory; QPA: Questionnaire Physical Activity; WLC: waitlist control
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