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Abstract
Objective:

psychosocial interventions (PSI) on quality of life (QoL), emotional function (EF), and social

This individual patient data (IPD) meta-analysis aimed to evaluate the effects of

function (SF) in patients with cancer, and to study moderator effects of demographic, clinical,

personal, and intervention-related characteristics.

Methods:
IPD from 22 (n = 4217) of 61 eligible randomized controlled trials. Linear mixed-effect model

Relevant studies were identified via literature searches in 4 databases. We pooled
Funding information

Dutch Cancer Society, Grant/Award Number:
VU 2011-5045

analyses were used to study intervention effects on the post-intervention values of QolL, EF,
and SF (z-scores), adjusting for baseline values, age, and cancer type. We studied moderator
effects by testing interactions with the intervention for demographic, clinical, personal, and
intervention-related characteristics, and conducted subsequent stratified analyses for significant
moderator variables.Results: PSI significantly improved QoL (B = 0.14,95%Cl = 0.06;0.21), EF
(B = 0.13,95%Cl = 0.05;0.20), and SF (B = 0.10,95%Cl = 0.03;0.18). Significant differences in
effects of different types of PSI were found, with largest effects of psychotherapy. The effects
of coping skills training were moderated by age, treatment type, and targeted interventions.
Effects of psychotherapy on EF may be moderated by cancer type, but these analyses were based

on 2 randomized controlled trials with small sample sizes of some cancer types.

Conclusions:  PSl significantly improved QolL, EF, and SF, with small overall effects. However,
the effects differed by several demographic, clinical, personal, and intervention-related
characteristics. Our study highlights the beneficial effects of coping skills training in patients
treated with chemotherapy, the importance of targeted interventions, and the need of developing

interventions tailored to the specific needs of elderly patients.

KEYWORDS

coping skills training, individual patient data meta-analysis, neoplasm, psychosocial care,

psychotherapy, quality of life

1 | BACKGROUND

PSI in patients with cancer.*>*? However, these findings from individ-
ual RCTs should be interpreted with caution as they are generally not

Previous systematic reviews and meta-analyses from randomized
controlled trials (RCTs) have reported that psychosocial interventions
(PSI) significantly reduce psychosocial problems and improve the quality
of life (QoL), emotional function (EF), and social function (SF) of patients
during and after cancer treatment, but effects sizes vary.'™® Better
insight into intervention moderators can facilitate identifying and subse-
quently targeting subgroups of patients with cancer that respond best
to a particular type of PSI, thereby improving the intervention effects.*

Results from individual RCTs have suggested that younger age,
female gender, lower socio-economic status, having breast cancer com-
pared with lung cancer, cancer recurrence, lower self-esteem, higher

depressive symptoms, and lower self-efficacy moderate the effects of

designed and powered to study moderators of intervention effects.?°

Additionally, meta-analyses on aggregate (summary) data from
RCTs have shown that the effects of PSI on psychological well-being
were larger in patients with older age, male gender, lower income,
and other types of cancer compared with breast cancer.® Larger
effects have also been reported for patients with higher distress and
lower QoL at baseline, and who attended a psychotherapeutic or
psycho-educational intervention compared with an information-only
intervention.?%3712 However, a meta-analysis of summary data relies
on mean patient characteristics (eg, the mean age of patients or the pro-
portion of women in a study), which does not allow testing of interac-
tions between the intervention and patient-level characteristics.?°
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The use of summary data thereby increases the risk for ecological bias,
which refers to the failure of associations at the study-level to correctly
reflect associations at the patient-level caused by confounding factors
across trials.2* Moderator effects found in aggregate data meta-analy-
ses should therefore be interpreted with caution.

A meta-analysis of individual patient data (IPD) involves obtaining
and then synthesizing the raw IPD from multiple related studies,?? and
has the advantage to test interactions between interventions and
patient-level characteristics using the large number of raw data points,
conducting subsequent stratified analyses, and standardized analytic
techniques across the included studies.?2*

The current IPD meta-analysis is part of the Predicting OptimaL cAn-
cer Rehabllitation and Supportive care (POLARIS) study.?> The aims were
to evaluate the effects of PSI on QoL, EF, and SF in patients with cancer,
and to identify for the first time demographic, clinical, personal, and inter-
vention-related moderators of intervention effects with IPD meta-analysis.

2 | METHODS

2.1 | Identification and inclusion of studies

Detailed descriptions of the design, procedures, and search strategies
of the POLARIS study have been published previously.?® Briefly, rele-
vant published and unpublished studies (eg, study protocol papers)
were identified via systematic searches in 4 electronic databases
(PubMed, EMBASE, PsycINFO, and CINAHL), reference checking of
systematic reviews, meta-analyses, and personal communication with
collaborators, colleagues, and other experts in the field.2> The original
search was conducted in September 2012.2° In case an identified study
was not yet published, we maintained contact about the study comple-
tion date, to allow inclusion at a later stage during the data collection
process of approximately 3 years. POLARIS included RCTs that evalu-
ated the effects of physical activity interventions and/or PSI on QoL
compared with a wait-list, usual care, or attention control group in adult
patients with cancer.?® The effects of physical activity interventions on
QoL and physical function have been reported elsewhere.?®

We used Cunningham's hierarchic classification to distinguish 5
types of heterogenetic PSI, based on the degree of psychological
change that the different interventions aim to promote in patients with
cancer: (1) information provision, ie, interventions aiming to increase a
patient's knowledge of cancer and/or its treatments, side effects, and
consequences; (2) support, ie, interventions intended to help patients
to cope with the implications of cancer and its treatment, eg, express
associated emotions, diminish a sense of isolation, identify unmet
needs, take some control over events, deal with family members and
health care personnel, and accept losses and changed roles; (3) coping
skills training (CST), ie, interventions targeted at attaining new cogni-
tive-behavioral skills such as relaxation, mental imaging, thought and
affect management, and activity planning; (4) psychotherapy, ie, inter-
ventions delivered by an appropriately trained professional which aim
to achieve a more fundamental psychological change to increase self-
understanding via, for example, psychodynamic therapy, and support-
ive-therapeutic approaches; and (5) spiritual or existential therapy, ie,

interventions promoting experiential awareness of a transcendent

order or power, some sense of belonging to a meaningful universe
including mediation and prayer (where meaningful to the patient),
appropriate reading, discussion, and reflection around spiritual topics.?”

For the current IPD meta-analysis, RCTs on PSI that fit in the first 4
categories were included. Although we acknowledge the potential
importance of the fifth category, we excluded RCTs focusing on PSI in
this category, because of the heterogeneity of RCTs on PSI in this
category (eg, spiritual or existential therapy, including meditation and
mindfulness). At this point, we also excluded interventions such as yoga
and pain management, as well as diet or multimodal lifestyle interven-
tions (for example physical activity and diet combined), to reduce hetero-
geneity, and to keep the number of datasets to be retrieved manageable.
Based on the description of the intervention provided in the original
studies, 2 authors (JK + IVdL) independently classified the type of
intervention. Disagreements (9%) were resolved by discussion. All Pls
of original studies approved the categorization. The study protocol was
registered in PROSPERO in February 2013 (CRD42013003805).2°

A letter of invitation to join the POLARIS consortium and share
data was sent to the principal investigator (Pl) of eligible RCTs. In case
of no response, we sent reminders or contacted another Pl on the same
study. After Pls expressed interest in data sharing, they were requested
to sign a data sharing agreement stating that they agreed with the
POLARIS policy document and were willing to share anonymized data
of study participants who were randomized. The data could be supplied
in various formats and were checked for completeness, improbable
values, consistency with published articles, and missing items. Subse-
quently, data sets were imported in the POLARIS database where they
were re-coded according to standardized protocols and harmonized.?*

2.2 | Representativeness of included studies

To examine whether the included RCTs were a representative sample
of all eligible RCTs, we compared pooled effect sizes of RCTs included
with those not included. For this purpose, we updated the original
search in October 2017 to also include studies that were published
recently. Effect sizes per RCT were calculated by subtracting the
published average post-intervention value of QoL, EF, or SF of the con-
trol group from that of the intervention group and dividing the result by
the pooled standard deviation. We adjusted effect sizes for small sam-
ples as suggested by Hedges and Olkin.2® Effect sizes (Hedges'g) were
pooled with a random effects model and differences in effects between
studies providing data and those that did not were examined using
Comprehensive Meta-analysis software (version 2.2.064).

We evaluated publication bias for all eligible studies and for studies
providing data by inspecting the funnel plot and by the Duval and
Tweedie's trim and fill procedure.?’3° The procedure provides esti-
mates of the number of missing studies and the effect size after the
publication bias has been taken into account. The Egger's test was used

to test whether the bias captured by the funnel plot was significant.

2.3 | Data extraction and quality assessment of
included studies

Two independent researchers (JK + MS) extracted study characteristics

and rated the quality of included studies from the published papers. We
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used the recommended “risk of bias” assessment tool of the Cochrane

“«_»

Collaboration®? to grade the quality as high (“+"), low (“-"), or unclear
(?) on the following aspects: random sequence generation (high quality
if a random assignment was used), allocation concealment (high quality
in case of central, computerized allocation or sequentially numbered
sealed envelopes), incomplete outcome (high quality if intention-
to-treat analyses were performed, and less than 10% of the outcome
data were missing or adequate imputation techniques were used), and
incomplete reporting (high quality if all pre-specified outcomes were
reported such that they could be entered in an summary data meta-
analysis). In addition, we included ratings of adherence (high quality if
280% of patients had high attendance, defined as 280% of sessions
attended) and contamination (high quality if no or limited adoption
(<20%) of the intervention in the control group) as other potential
sources of bias. Items related to blinding were omitted because blinding
of patients and personnel is difficult in case of a PSI. Also, the rating of
blinding of outcome assessors was excluded because Qol, EF, and SF
were assessed using patient-reported outcomes (PROs). Quality
assessment of both reviewers were compared, and disagreements were

resolved by discussion and consulting a third researcher (LB).

24 |

Qol, EF, and SF were assessed with PROs (Table S2). In the present

paper, we used baseline (pre-intervention) and immediate or closest to

Outcome variables

post-intervention values of the outcomes. Although we acknowledge
the importance of long-term intervention effects, this paper focuses on
direct (short-term) effects of the intervention, because follow-up data
was provided for only half of the studies which also used different
follow-up durations. To allow pooling of the different PROs, we recoded
the individual scores into z-scores by subtracting the mean score at
baseline from the individual score, then dividing the result by the mean
standard deviation at baseline. Subsequently, the pooled z-scores were
used for further analyses. If studies used both a cancer-specific and a
generic QoL PRO, data from the cancer-specific PRO were used.

2.5 | Possible moderators

The potential moderators tested in this IPD meta-analysis were identi-
fied from previous original RCTs or meta-analyses.12¢7:16:19.32.33
Potential demographic moderators included age, sex, marital status,
and education level. We dichotomized marital status into single and/or
living alone versus married and/or living with partner. As a
consequence of different coding schemes used in the original RCTs,
education level was dichotomized into low-medium (primary or
secondary school, and lower or secondary vocational education) or
high (higher vocational, college, or university education).

Potential clinical moderators included type of cancer, type of
treatment, and the presence of distant metastases. The type of cancer
was categorized into breast, male genitourinary, gastrointestinal,
hematological, gynecological, respiratory tract, and other types. We
also checked moderator effects of breast cancer versus other types
of cancer. Treatment with surgery, chemotherapy, radiotherapy, or
hormone therapy were each dichotomised into previous or current

treatment versus no such treatment.

Personal moderators included baseline values of Qol, EF, and
SF (z-scores).

Intervention type was categorized into information, support, CST,
or psychotherapy, according to the classification model of Cunningham
et al.?” Timing of intervention delivery was categorized into pre- anti-
cancer treatment, during treatment, post-treatment, and end-of-life.3*
As studies on interventions delivering PSI pre-treatment and during
end-of-life were not available, and only 1 study delivered PSI both
pre-and post-treatment, we tested differences in intervention effects
between those delivered during and post-treatment. As hormone ther-
apy for breast cancer may continue for several years post-treatment,
we considered women on hormone therapy who completed other
primary cancer treatments as being post-treatment. Men receiving
androgen deprivation therapy for prostate cancer were considered
as being during treatment. Intervention duration was dichotomized
based on the median (<12 weeks; >12 weeks). Interventions targeting
patients with distress (eg, depression, fatigue, cognitive problems,

symptoms) were dichotomized into yes or no.

2.6 | Statistical analysis

We conducted 1-step IPD meta-analyses to study the effects and
moderators of PSI on QoL, EF, and SF. The effects were evaluated by
regressing the post-intervention value (z-score) of the outcome onto
the intervention using linear mixed model analyses with a 2-level struc-
ture (patients as level one and study as level 2) to take into account the
clustering of patients within studies by using a random intercept on study
level. The baseline value of the outcome (z-score), age and cancer type
were included in the model as covariates. The residuals of the models
were distributed normally. Moderators of the intervention effects were
examined by adding the moderator and its interaction term with the
intervention into the regression model, for each moderator separately.
To reduce ecological bias for patient-level interactions, we separated
within-trial interaction from between-trial interaction by centering the
individual value of the covariate around the mean study value of that
covariate.?* In case a RCT had 3 study arms with different study-level
moderators across study arms, interaction testing for a study-level
moderator was not possible. Therefore, in those situations, we tested
differences between subgroups using dummy variables.

If the likelihood ratio test of the model with and without interac-
tion term was significant (P < 0.05), strata were built, and the modera-
tor analyses were repeated in the strata that included data from more
than 1 RCT. Because type of intervention was the most significant
moderator, we re-examined the other potential moderators of
intervention effects within the strata based on type of intervention
(CST and psychotherapy). Because the majority of patients were
women with breast cancer that followed CST, we performed a sensitiv-
ity analysis in this subgroup of patients.

Regression coefficients and 95% confidence intervals (Cl) were
reported, which represent the between group difference in z-scores
of Qol, EF, and SF, and correspond to a Cohen's d effect size.
According to Cohen,®® d = 0.2 was considered small, d = 0.5 medium,
and d = 0.8 large, respectively. The statistical analyses were conducted
in SPSS 22.0 (IBM Corp. Released 2013. IBM SPSS Statistics for
Windows, Version 22.0. Armonk, NY: IBM Corp.) and RStudio.3®
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Of the 136 RCTs that met the inclusion criteria for the POLARIS study
in the original search, 59 RCTs evaluated the effects of PSI, and 2
RCTs®72® that evaluated the effects of physical activity combined

Characteristics of studies and patients

with PSI also included a third study arm with PSI only (Figure 1). Pls
of 22 of the 61 eligible RCTs (response 36%)%”27">? shared their data.
In 1 RCT focusing on hematological cancer,*! we excluded patients
who followed watchful waiting only (n = 23), as they did not fit into
one of the intervention categories. In 1 RCT that included patients
with mixed cancer types,”® we excluded patients with gastrointestinal
cancer as they received PSI combined with nutritional support
(n = 140). The final dataset included 4217 patients with cancer of
whom 2215 were randomly allocated to the intervention and 2002
to the control group.

In total, 86% of the included RCTs reported random sequence
generation, 73% reported adequate allocation concealment, 77%
had adequate completeness of outcome data, 82% had complete
outcome reporting, 41% described adequate intervention adherence,
and 18% provided information on contamination (Table S1).

The mean age of participants was 56.0 (standard deviation = 11.4)
years, 65% were female, 70% were married and/or lived with a partner,
33% were highly educated, 52% were diagnosed with breast cancer,
and 9% had a distant metastatic disease at baseline (Table S2). Nine-
teen®7:39742:44-5052-57.59 RCTs evaluated the effects of CST, two*3°8
evaluated the effects of psychotherapy, and one”! evaluated informa-
tion only, 17 were conducted post-cancer treatment, and 8 RCTs

targeted patients with distress (Table S2).

32 |

The updated search yielded 38 additional RCTs. Of the 99 eligible
RCTs, 50 reported summary data on Qol, 47 on EF, and 39 on SF.
Of the 22 RCTs included in the IPD meta-analyses, 10 published
summary data on Qol, 13 on EF, and 8 on SF. We found no
significant differences in effects on QoL (P = 0.10), EF (P = 0.47), and
SF (P = 0.66) between RCTs of which IPD were shared (Qol:
B = 0.10,95%Cl = -0.03;0.24, EF: B = 0.13,95%Cl = 0.02;0.25, SF:
B =0.12,95%Cl = -0.03;0.27) and those of which IPD were not shared
(QoL: B =0.25,95%Cl = 0.14;0.36, EF: B = 0.19,95%CI = 0.08;0.31, SF:
B =0.16,95%Cl = 0.05;0.27) (Table S3).

The Eggers test was not statistically significant for all eligible and

Representativeness of included studies

RCTs included reporting on QolL, EF, and SF, suggesting no evidence

for publication bias.

3.3 | Effects and moderators of PSI on QoL EF and SF

PSI significantly improved QoL (B = 0.14,95%Cl = 0.06;0.21), EF
(B = 0.13,95%Cl = 0.05;0.20), and SF (B = 0.10,95%CI = 0.03;0.18), see
Table 1 and Figure S1. Intervention effects on QoL (P = 0.05), EF
(P < 0.01), and SF (P = 0.05) were significantly larger for younger patients.
Intervention effects on EF (P = 0.03) were larger for patients who were
single and/or living alone (B = 0.29,95%Cl = 0.18;0.40) compared with
married and/or living with partner (B = 0.09,95%CI = 0.03;0.15). Effects

on EF differed by cancer type (P = 0.02). Effects on QoL (P = 0.01) and
EF (P = 0.03) were larger for patients who were treated with chemother-
apy. Intervention effects on EF were significantly larger for patients who
did not receive radiotherapy (P = 0.05). Intervention effects on EF
(P = 0.02) were larger for patients with lower EF at baseline. Type of
PSI (P < 0.01) significantly moderated the effects on QoL, EF, and SF,
with largest effects for psychotherapy (QoL: B = 0.32,95%Cl = 0.12;0.51,
EF: B = 0.31,95%Cl = 0.10;,0.53, SF: B = 0.38,95%Cl| = 0.16;0.61).
Intervention effects on QoL (P < 0.01), EF (P = 0.01), and SF (P < 0.01)
were significantly larger in studies that specifically targeted patients

with distress.

3.4 | Stratified analyses per intervention type
3.4.1 | Effects and moderators of coping skills training
(19 RCTs)

CST significantly improved QoL (B = 0.11,95%Cl = 0.03;0.20), EF
(B=0.10,95% ClI = 0.02;0.18), and SF (8 = 0.09,95%Cl = 0.04;0.15), see
Table 2. Patients who were younger had larger effects of CST on EF
(P = 0.01) and SF (P = 0.03). Patients treated with chemotherapy had
larger CST effects on QoL and EF (P = 0.01). Patients treated with
surgery had larger effects on SF (P = 0.04). Effects on SF was also larger
in women with breast cancer who did not receive hormone therapy
(P =0.01). Effects on QoL (P < 0.01) were larger in studies that targeted
patients with distress. Sensitivity analyses among patients with breast
cancer (n = 1753) showed larger CST effects on EF (P = 0.03) in patients

treated with chemotherapy.

3.4.2 | Effects and moderators of psychotherapy (2 RCTs)
Psychotherapy significantly improved QoL (B =0.45,95%Cl =0.15;0.75),
EF (B = 0.36,95%Cl = 0.06;0.66), and SF (B = 0.34,95%Cl = 0.07;0.62),
see Table 3. Type of cancer moderated the intervention effects of
psychotherapy on EF (P = 0.02). Intervention effects on EF were
significant for patients with breast (B = 0.46,95%Cl = 0.06;0.87) and
hematological cancer (8 = 1.11,95%Cl = 0.34;1.87).

4 | DISCUSSION

This IPD meta-analysis of 22 RCTs, including 4217 patients with
cancer, showed that PSI significantly improved QoL, EF, and SF, with
small overall effects, both during and after treatment. The present
IPD meta-analysis enabled the testing of potential moderators of
intervention effects using interaction tests in a large sample. In the
current sample, of which half of the population was diagnosed with
breast cancer and one third with genitourinary cancer, we found
significant differences in effects of different types of PSI, with largest
effects of psychotherapy in comparison with CST and providing
information. The effects of CST were moderated by age, treatment
type, and by targeted interventions. The effects of psychotherapy on
EF may be moderated by cancer type, but these analyses were based
on 2 RCTs with small sample sizes of some cancer types.

Our finding that the effects on QolL, EF, and SF were larger for
psychotherapy than for CST differs from a previous summary data

meta-analysis that summarized the results of 37 RCTs in a mixed
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TABLE1 Effects and moderators of psychosocial interventions on quality of life (QoL), emotional function, and social function. Regression coefficients
(B) and 95% confidence intervals (Cl) of the intervention effects, and P-value of the likelihood ratio test of models with and without interactions are
presented

QoL Emotional Function Social Function
B (95% ClI) P B (95% Cl) P B (95% ClI) P
Effect of psychosocial interventions 0.14(0.06;0.21)* 0.13(0.05;0.20)* 0.10(0.03;0.18)*
Age, years 0.05 <0.01 0.05
<50 years 0.25(0.15; 0.36)* 0.22(0.11;0.33)* 0.24(0.14;0.34)*
50-70 years 0.08(0.01;0.14)* 0.11(0.05;0.17)* 0.06(-0.00;0.12)
270 years 0.07(-0.06;0.20) -0.01(-0.14;0.12) 0.03(-0.10;0.15)
Sex (men vs women) 0.15 0.85 0.87
Marital status 0.55 0.03 0.88
Single/ living alone 0.29(0.18;0.40)*
Married/ living with partner 0.09(0.03;0.15)*
Education level (low-medium vs high) 0.41 0.66 0.40
Type of cancer 0.35 0.02 0.89
Breast 0.15(0.08;0.23)*
Genitourinary 0.07(-0.00;0.15)
Hematological 0.14(-0.11;0.38)
Gastrointestinal -0.10(-0.36;0.16)
Gynecological 0.27(-0.06;0.60)
Lung 0.23(-0.06;0.51)
Other -0.66(-1.47;0.16)
Type of cancer (breast vs other) 0.19 0.97 0.59
Distant metastasis at baseline 0.64 0.60 0.60
Surgery 0.81 0.40 0.08
Chemotherapy 0.01 0.03 0.14
No 0.03(-0.04;0.10) 0.06(-0.01;0.12)
Yes 0.22(0.15;0.29)* 0.20(0.12;0.27)*
Radiotherapy 0.80 0.05 0.09
No 0.16(0.08;0.23)*
Yes 0.09(0.02;0.16)*
Hormone therapy for breast cancer 0.88 0.61 0.06
Hormone therapy for prostate cancer 0.75 0.17 0.66
Baseline value of outcome ® 0.40 0.02 0.14
<-0.5 SD 0.17(0.05;0.29)*
-0.5 to 0.5 SD 0.14(0.06;0.23)*
>0.5 SD 0.08(0.01;0.15)*
Type of intervention 0.01 0.01 <0.01
Providing information 0.19(0.03;0.34)* 0.11(-0.06;0.28) 0.06(-0.09;0.22)
Support - - -
CST 0.09(0.04;0.15)* 0.10(0.04;0.15)* 0.08(0.03;0.13)*
Psychotherapy 0.32(0.12;0.51)* 0.31(0.10;0.53)* 0.38(0.16;0.61)*
Timing of intervention delivery 0.81 0.31 0.69
(during vs post-treatment)
Targeted intervention <0.01 0.01 <0.01
No 0.07(0.02;0.12)* 0.09(0.04;0.14)* 0.06(0.01;0.11)*
Yes 0.32(0.20;0.43)* 0.21(0.06;0.35)* 0.26(0.14;0.38)*
Intervention duration (<12 week vs 0.14 0.27 0.26

>12 weeks)

Abbreviation: SD, standard deviation.

?Baseline QoL as moderator for outcome QolL, baseline emotional function as moderator for outcome emotional function, and baseline social function as

moderator for outcome social function.
*P < 0.05.
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TABLE2 Effects and moderators of coping skills training (CST) on quality of life (QoL), emotional function, and social function. Regression coefficients
(B) and 95% confidence intervals (Cl) of the intervention effects, and P-value of the likelihood ratio test of models with and without interactions are

presented
QoL Emotional Function Social Function
B (95% CI) P B (95% Cl) P B (95% CI) P

Effect of CST interventions 0.11(0.03;0.20)* 0.10(0.02;0.18)* 0.09(0.04;0.15)*
Age, years 0.11 0.01 0.03

<50 years 0.19(0.07;0.32)* 0.24(0.12;0.36)*

50-70 years 0.09(0.02;0.16)* 0.04(-0.03;0.11)

270 years -0.02(-0.16;0.11) 0.03(-0.11;0.17)
Sex (men vs women) 0.08 0.77 0.84
Marital status (single/living alone vs 0.33 0.06 0.68
Married/living with partner)
Education level (low-medium vs high) 0.74 0.79 0.57
Type of cancer 0.81 0.56 0.27
Type of cancer (breast vs other) 0.39 0.63 0.40
Distant metastasis at baseline 0.58 0.61 0.47
Surgery 0.75 0.53 0.04

No -0.03(-0.15;0.09)

Yes 0.14(0.07;0.20)*
Chemotherapy 0.01 0.01 0.08

No 0.01(-0.06;0.08) 0.03(-0.04;0.10)

Yes 0.21(0.13;0.29)* 0.18(0.09;0.27)*
Radiotherapy 0.89 0.24 0.19
Hormone therapy for breast cancer 0.59 0.42 0.01

No 0.23(0.12;0.35)*

Yes 0.05(-0.05;0.15)
Hormone therapy for prostate cancer 0.85 0.17 0.63
Baseline value of outcome ? 0.83 0.14 0.13
Timing of intervention delivery 0.36 0.76 0.35
(during vs post-treatment)
Targeted intervention <0.01 0.34 0.18

No 0.06(0.00;0.12)*

Yes 0.30(0.16;0.45)*
Intervention duration (<12 week vs 0.16 0.27 0.26
>12 weeks)

Abbreviation: SD, standard deviation.

?Baseline QoL as moderator for outcome QolL, baseline emotional function as moderator for outcome emotional function, and baseline social function as

moderator for outcome social function.
*P < 0.05.

cancer population and reported no difference in effects between
information provision (6 RCTs), support (4 RCTs), CST (20 RCTs), and
psychotherapy (7 RCTs).*2 However, our finding should be interpreted
with caution, because we were only able to include 2 RCTs evaluating
psychotherapy interventions, and they were offered to patients with
mixed cancer types*® or metastatic breast cancer.>® These 2 RCTs also
targeted patients with higher levels of depressive symptoms, which
may explain the larger effects of psychotherapy compared with CST.¢°

The larger effects of CST in younger patients found in the current
IPD meta-analysis may be explained by the higher psychological
distress and supportive care needs of younger patients in physical,
informational, and emotional domains.®>2 Consequently, CST may
more effectively improve EF and SF for this subgroup of patients. Alter-
natively, older patients with cancer may have specific needs that were

not, or only partly, addressed by CST.%* There is limited knowledge,

however, about the supportive care needs of elderly patients with
cancer, who more often have comorbid conditions.®* Further research
is needed to identify the supportive care needs of elderly patients with
cancer and to develop effective CST targeting this population.
Treatment type was a significant moderator effect of CST, such
that larger effects on QoL and EF were found in patients treated with
chemotherapy, and effects on SF were larger in patients with breast
cancer that did not receive hormone therapy, and in patients who
had surgery. The larger effects of CST in patients treated with chemo-
therapy compared with those who were not may be explained by the
specific side effects of chemotherapy, including fatigue,®® pain,®* and
emotional or cognitive problems,®> which are specifically targeted by
CST. The larger effects in patients who did not receive hormone ther-
apy may also be caused by milder side effects of hormone therapy,

compared with chemotherapy. Additionally, patients with hormone-
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TABLE 3 Effects and moderators of psychotherapy interventions on quality of life (QoL), emotional function, and social function. Regression coefficients
(B) and 95% confidence intervals (Cl) of the intervention effects, and P-value of the likelihood ratio test of models with and without interactions are

presented
QoL Emotional Function Social Function
B (95% CI) P B (95% CI) P B (95% ClI) P

Effect of psychotherapy 0.45(0.15;0.75)* 0.36(0.06;0.66)* 0.34(0.07;0.62)*
Age, years 0.50 0.22 0.58
Sex (men vs women) 0.54 0.62 0.34
Marital status (single/living alone vs 0.68 0.25 0.56
married/living with partner)
Education level (low-medium vs high) 0.22 0.14 0.74
Type of cancer 0.07 0.02 0.38

Breast 0.46(0.06;0.87)*

Genitourinary 0.49(-0.04:;1.03)

Hematological 1.11 (0.34;1.87)*

Gastrointestinal -0.70(-1.65;0.24)

Gynecological 0.36(-0.02;0.75)

Lung -

Other -0.86(-2.72;1.01)
Type of cancer (breast vs other) 0.22 0.49 1.00
Surgery 0.31 0.23 0.19
Chemotherapy 0.64 0.66 0.30
Radiotherapy 0.08 0.09 0.09
Hormone therapy for breast cancer 0.51 0.38 0.78
Baseline value of outcome ? 0.74 0.20 0.49
Timing of intervention delivery 0.31 0.23 0.24

(during vs post-treatment)

Abbreviation: SD, standard deviation.

2Baseline QoL as moderator for outcome QolL, baseline emotional function as moderator for outcome emotional function, and baseline social function as

moderator for outcome social function.
*P < 0.05.

sensitive tumors generally have a lower risk of disease recurrence than
patients with hormone-insensitive tumors.®® The larger effects of CST
on SF in patients who had surgery should be interpreted with caution
as this may vary by type of surgery (eg, radical mastectomy versus
breast-preserving surgery®”). Additionally, we used broad categories
of treatment in this heterogeneous group of patients and treatment
combinations and intervention timing may vary. Future studies should
therefore examine moderator effects of cancer treatment within more
homogeneous groups of patients. Our sensitivity analyses in women
with breast cancer showed larger CST effects on EF in those treated
with chemotherapy, emphasizing that CST is particularly beneficial in
women with breast cancer treated with chemotherapy.

We observed a larger effect of CST on QoL in RCTs that specifi-
cally targeted patients with higher levels of distress before the
intervention. This underlines the importance of targeting patients with
distress so that the limited available resources for CST can be targeted
to those who need and benefit most from CST. Unexpectedly, despite
larger effects in targeted studies, no moderator effect of the baseline
value of QoL, EF, and SF was found. Also, previous studies on the
moderator effect of baseline distress were inconsistent.!>18:60:68

In the 2 RCTs that studied the effects of psychotherapy, that spe-
cifically targeted patients with distress, we found a significant modera-
tor effect of cancer type. Effects on EF were significant for patients

with breast and hematological cancer. Due to the small sample size of

some cancer types, future studies should confirm whether patients

with different cancer types indeed respond differently to interventions.

4.1 | Strengths and limitations

Strengths of this study include the IPD approach and the large number
of RCTs from multiple countries and the resulting large sample size
that enabled testing of interactions between the intervention and
patient-level characteristics and conducting subsequent stratified
analyses, as well as the uniform analytical procedures across all studies.
The study also had a number of limitations that should be noted. First,
the pooled RCTs were heterogeneous with respect to type of interven-
tion and cancer. Future studies with more homogeneous patient
samples are needed to investigate potential moderator effects of
PSl-related characteristics and techniques such as delivery format
(eg, individual, group, or couple therapy), method (eg, face-to-face,
telephone, or web-based), and profession (eg, psychologist versus
nurse). Also, other potential psychosocial moderators of PSI effects
such as coping skills, self-esteem, and perceived social support were

d,*%%? and should therefore be examined in future studies.

not explore
Another limitation is the time between the literature search and the
current publication. The collection of IPD from multiple RCTs is very
time consuming, and it took more than 3 years to collect these data,

which is comparable to IPD meta-analysis in other fields of research.??



KALTER ET AL

WILEY— 1

In addition, during these 3 years, we maintained contact with Pls of
ongoing studies (n = 6) of which protocol papers were identified, and
these were included in the current IPD meta-analysis. The results of
the moderator analyses, however, are novel and valid. Third, only
36% of the eligible RCTs were included in the IPD meta-analysis, which
may limit the generalizability of the results.”® However, we found no
differences in effect sizes between RCTs included and those not
included, indicating that the 22 RCTs included in the analyses were a
representative sample of the published studies. Additionally, the
results of the current analyses depend on the studies conducted so
far, thus mainly among patients with breast and genitourinary cancer,
and may therefore not be generalizable to other cancer populations.
Fourth, some biases were present in the included RCTs, with little
information on adherence to the PSI and potential contamination in
the control group. Adherence and contamination may influence the
intervention effect as well. With study quality being a study-level
characteristic of which the power is determined by the number of stud-
ies, it is difficult to disentangle the impact of study quality versus other
intervention-related characteristics and techniques on the moderator
effects. Therefore, the quality rating was added to inform the reader
about the overall study quality. Finally, as 11 of the 22 RCTs did not
provide sufficient data at follow-up or used different follow-up dura-
tions, we were not able to study the intervention effects at long-terms.

4.2 |

Our study showed that PSI significantly improves QolL, EF, and SF both

during and post cancer treatment, but the overall effects are small.

Clinical implications

Psychotherapy appears to have larger effects compared with CST,
but this conclusion is based on just 2 psychotherapy interventions that
specifically targeted patients with distress. The effects of existing CST
were larger for interventions that were targeted, and in patients who
were younger. Additionally, treatment type moderated the effects of
CST. CST was particularly beneficial in patients treated with chemo-
therapy. Our study highlights the importance of targeted interventions,
and it presents the need of developing interventions tailored to the

specific needs of elderly patients.

ACKNOWLEDGEMENTS

The POLARIS study was supported by the “Bas Mulder Award”
granted to L.M. Buffart by the Alpe d'HuZes foundation, part of the
Dutch Cancer Society (VU 2011-5045).

CONFLICT OF INTEREST

Dr Chambers reports personal fees from Tolmar (speakers' bureau); Dr
Horne reports to be director and shareholder (Pharmed Research Ltd)
and a UCL business spin out company (Spoonful of Sugar Ltd), provid-
ing consultancy on medication-related behaviors to health care policy

makers, providers, and industry.

ORCID

N.K. Aaronson
S.K. Chambers
L.M. Buffart

http://orcid.org/0000-0003-2574-4850
http://orcid.org/0000-0003-2369-6111
http://orcid.org/0000-0002-8095-436X

REFERENCES

1. Faller H, Schuler M, Richard M, Heckl U, Weis J, Kuffner R. Effects of
psycho-oncologic interventions on emotional distress and quality of life
in adult patients with cancer: systematic review and meta-analysis. J
Clin Oncol. 2013;31(6):782-793.

2. Tamagawa R, Garland S, Vaska M, Carlson LE. Who benefits from
psychosocial interventions in oncology? A systematic review of
psychological moderators of treatment outcome. J Behav Med.
2012;35(6):658-673.

3. Galway K, Black A, Cantwell M, Cardwell CR, Mills M, Donnelly M.
Psychosocial interventions to improve quality of life and emotional
wellbeing for recently diagnosed cancer patients. Cochrane Database
Syst Rev. 2012;11:CD007064.

4. Semple C, Parahoo K, Norman A, McCaughan E, Humphris G, Mills M.
Psychosocial interventions for patients with head and neck cancer.
Cochrane Database Syst Rev. 2013;7(7):CD009441.

5. Linden W, Girgis A. Psychological treatment outcomes for cancer
patients: what do meta-analyses tell us about distress reduction?
Psychooncology. 2012;21(4):343-350.

6. Heron-Speirs HA, Baken DM, Harvey ST. Moderators of psycho-
oncology therapy effectiveness: meta-analysis of socio-demographic
and medical patient characteristics. Clinical Psychology: Science and
Practice. 2012;19(4):402-416.

7. Heron-Speirs HA, Harvey ST, Baken DM. Moderators of psycho-
oncology therapy effectiveness: meta-analysis of therapy characteris-
tics. J Psychosoc Oncol. 2013;31(6):617-641.

8. Parahoo K, McDonough S, McCaughan E, et al. Psychosocial interven-
tions for men with prostate cancer: a Cochrane systematic review.
BJU Int. 2015;116(2):174-183.

9. Matsuda A, Yamaoka K, Tango T, Matsuda T, Nishimoto H. Effective-
ness of psychoeducational support on quality of life in early-stage
breast cancer patients: a systematic review and meta-analysis of
randomized controlled trials. Qual Life Res. 2014;23(1):21-30.

10. Jassim GA, Whitford DL, Hickey A, Carter B. Psychological
interventions for women with non-metastatic breast cancer. Cochrane
Database Syst Rev. 2015;5(5):CD008729.

11. Osborn RL, Demoncada AC, Feuerstein M. Psychosocial interventions
for depression, anxiety, and quality of life in cancer survivors: meta-
analyses. Int J Psychiatry Med. 2006;36(1):13-34.

12. Rehse B, Pukrop R. Effects of psychosocial interventions on quality of
life in adult cancer patients: meta analysis of 37 published controlled
outcome studies. Patient Educ Couns. 2003;50(2):179-186.

13. Zimmermann T, Heinrichs N, Baucom DH. “Does one size fit all?”
moderators in psychosocial interventions for breast cancer patients: a
meta-analysis. Ann Behav Med. 2007;34(3):225-239.

14. Aaronson  NK, Mattioli V, Minton O, et al. Beyond
treatment—psychosocial and behavioural issues in cancer survivorship
research and practice. EJC Suppl. 2014;12(1):54-64.

15. Cunningham AJ, Lockwood GA, Edmonds CV. Which cancer patients
benefit most from a brief, group, coping skills program? Int J Psychiatry
Med. 1993;23(4):383-398.

16. Guo Z, Tang HY, Li H, et al. The benefits of psychosocial interventions
for cancer patients undergoing radiotherapy. Health Qual Life Out-
comes. 2013;11:121.

17. Taylor KL, Lamdan RM, Siegel JE, Shelby R, Moran-Klimi K, Hrywna
M. Psychological adjustment among African American breast
cancer patients: one-year follow-up results of a randomized
psychoeducational group intervention. Health Psychol. 2003;22(3):
316-323.

18. Doorenbos A, Given B, Given C, Verbitsky N. Physical functioning:
effect of behavioral intervention for symptoms among individuals with
cancer. Nurs Res. 2006;55(3):161-171.

19. Helgeson VS, Lepore SJ, Eton DT. Moderators of the benefits of
psychoeducational interventions for men with prostate cancer. Health
Psychol. 2006;25(3):348-354.


http://orcid.org/0000-0003-2574-4850
http://orcid.org/0000-0003-2369-6111
http://orcid.org/0000-0002-8095-436X

o | \WiLEY

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.
30.

31

32.

33.

34.
35.

36.

37.

38.

39.

KALTER ET AL

Tierney JF, Vale C, Riley R, et al. Individual participant data (IPD) meta-
analyses of randomised controlled trials: guidance on their use. PLoS
Med. 2015;12(7):e1001855.

Berlin JA, Santanna J, Schmid CH, Szczech LA, Feldman HI. Anti-
Lymphocyte Antibody Induction Therapy Study G. Individual patient-
versus group-level data meta-regressions for the investigation of
treatment effect modifiers: ecological bias rears its ugly head. Stat
Med. 2002;21(3):371-387.

Riley RD, Lambert PC, Abo-Zaid G. Meta-analysis of individual partici-
pant data: rationale, conduct, and reporting. BMJ. 2010;340:c221.

Teramukai S, Matsuyama Y, Mizuno S, Sakamoto J. Individual patient-
level and study-level meta-analysis for investigating modifiers of treat-
ment effect. Jpn J Clin Oncol. 2004;34(12):717-721.

Fisher DJ, Copas AJ, Tierney JF, Parmar MK. A critical review of
methods for the assessment of patient-level interactions in individual
participant data meta-analysis of randomized trials, and guidance for
practitioners. J Clin Epidemiol. 2011;64(9):949-967.

Buffart LM, Kalter J, Chinapaw MJ, et al. Predicting OptimalL cAncer
Rehabllitation and Supportive care (POLARIS): rationale and design
for meta-analyses of individual patient data of randomized controlled
trials that evaluate the effect of physical activity and psychosocial
interventions on health-related quality of life in cancer survivors. Syst
Rev. 2013;2(1):75.

Buffart LM, Kalter J, Sweegers MG, et al. Effects and moderators of
exercise on quality of life and physical function in patients with cancer:
an individual patient data meta-analysis of 34 RCTs. Cancer Treat Rev.
2017;52:91-104.

Cunningham AJ. Group psychological therapy for cancer patients. A
brief discussion of indications for its use, and the range of interventions
available. Support Care Cancer. 1995;3(4):244-247.

Hedges LV, Olkin I. Statistical Method for Meta-Analysis. San Diego, CA:
Academic press; 1985 361 p.

Ahmed |, Sutton AJ, Riley RD. Assessment of publication bias, selection
bias, and unavailable data in meta-analyses using individual participant
data: a database survey. BMJ. 2012;344:d7762.

Duval S, Tweedie R. Trim and fill: a simple funnel-plot-based method of
testing and adjusting for publication bias in meta-analysis. Biometrics.
2000;56(2):455-463.

Higgins JPT, Green S. Cochrane Handbook for Systematic Reviews of
Interventions. Hoboken, NJ: John Wiley & Sons; 2011.

Reyes-Gibby CC, Anderson KO, Morrow PK, Shete S, Hassan S.
Depressive symptoms and health-related quality of life in breast cancer
survivors. J Womens Health (Larchmt). 2012;21(3):311-318.

Badger TA, Segrin C, Figueredo AJ, et al. Who benefits from a psycho-
social counselling versus educational intervention to improve
psychological quality of life in prostate cancer survivors? Psychol
Health. 2013;28(3):336-354.

Courneya KS, Friedenreich CM. Physical activity and cancer control.
Semin Oncol Nurs. 2007;23(4):242-252.

Cohen J. Statistical Power Analysis for the Behavioral Sciences. Revised
edition ed. Los Angeles, CA: Academic press; 2013.

RStudio Team. RStudio: Integrated Development Environment for R
Boston, MA: RStudio, Inc.; 2015 [Available from: http://www.rstudio.
com/.

Duijts SF, van Beurden M, Oldenburg HS, et al. Efficacy of cognitive
behavioral therapy and physical exercise in alleviating treatment-
induced menopausal symptoms in patients with breast cancer:
results of a randomized, controlled, multicenter trial. J Clin Oncol.
2012;30(33):4124-4133.

Jacobsen PB, Phillips KM, Jim HS, et al. Effects of self-directed stress
management training and home-based exercise on quality of life in
cancer patients receiving chemotherapy: a randomized controlled trial.
Psychooncology. 2013;22(6):1229-1235.

Armes J, Chalder T, Addington-Hall J, Richardson A, Hotopf M. A ran-
domized controlled trial to evaluate the effectiveness of a brief,

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

behaviorally oriented intervention for cancer-related fatigue. Cancer.
2007;110(6):1385-1395.

Arving C, Sjoden PO, Bergh J, et al. Individual psychosocial support
for breast cancer patients: a randomized study of nurse versus
psychologist interventions and standard care. Cancer Nurs.
2007;30(3):E10-E19.

Braamse AM, van Meijel B, Visser OJ, et al. A randomized clinical trial
on the effectiveness of an intervention to treat psychological distress
and improve quality of life after autologous stem cell transplantation.
Ann Hematol. 2016;95(1):105-114.

Chambers SK, Ferguson M, Gardiner RA, Aitken J, Occhipinti S. Inter-
vening to improve psychological outcomes for men with prostate
cancer. Psychooncology. 2013;22(5):1025-1034.

Ell K, Xie B, Quon B, Quinn DI, Dwight-Johnson M, Lee PJ. Randomized
controlled trial of collaborative care management of depression among
low-income patients with cancer. J Clin Oncol. 2008;26(27):4488-4496.

Ferguson RJ, McDonald BC, Rocque MA, et al. Development of CBT
for chemotherapy-related cognitive change: results of a waitlist control
trial. Psychooncology. 2012;21(2):176-186.

Gellaitry G, Peters K, Bloomfield D, Horne R. Narrowing the gap: the
effects of an expressive writing intervention on perceptions of actual
and ideal emotional support in women who have completed treatment
for early stage breast cancer. Psychooncology. 2010;19(1):77-84.

Gielissen MF, Verhagen S, Witjes F, Bleijenberg G. Effects of cognitive
behavior therapy in severely fatigued disease-free cancer patients com-
pared with patients waiting for cognitive behavior therapy: a
randomized controlled trial. J Clin Oncol. 2006;24(30):4882-4887.

Goedendorp MM, Peters ME, Gielissen MF, et al. Is increasing physical
activity necessary to diminish fatigue during cancer treatment? Com-
paring cognitive behavior therapy and a brief nursing intervention
with usual care in a multicenter randomized controlled trial. Oncologist.
2010;15(10):1122-1132.

Graves KD, Carter CL, Anderson ES, Winett RA. Quality of life pilot
intervention for breast cancer patients: use of social cognitive theory.
Palliat Support Care. 2003;1(2):121-134.

Heiney SP, McWayne J, Hurley TG, et al. Efficacy of therapeutic group
by telephone for women with breast cancer. Cancer Nurs.
2003;26(6):439-447.

Johansson B, Brandberg Y, Hellbom M, et al. Health-related quality of
life and distress in cancer patients: results from a large randomised
study. Br J Cancer. 2008;99(12):1975-1983.

Kimman ML, Dirksen CD, Voogd AC, et al. Nurse-led telephone follow-
up and an educational group programme after breast cancer treatment:
results of a 2 x 2 randomised controlled trial. Eur J Cancer.
2011;47(7):1027-1036.

Mann E, Smith MJ, Hellier J, et al. Cognitive behavioural treatment for
women who have menopausal symptoms after breast cancer treatment
(MENOS 1): a randomised controlled trial. Lancet Oncol. 2012;13(3):
309-318.

Meneses KD, McNees P, Loerzel VW, Su X, Zhang Y, Hassey LA. Tran-
sition from treatment to survivorship: effects of a psychoeducational
intervention on quality of life in breast cancer survivors. Oncol Nurs
Forum. 2007;34(5):1007-1016.

Northouse L, Kershaw T, Mood D, Schafenacker A. Effects of a family
intervention on the quality of life of women with recurrent breast
cancer and their family caregivers. Psychooncology. 2005;14(6):
478-491.

Northouse LL, Mood DW, Schafenacker A, et al. Randomized clinical
trial of a family intervention for prostate cancer patients and their
spouses. Cancer. 2007;110(12):2809-2818.

Northouse LL, Mood DW, Schafenacker A, et al. Randomized clinical
trial of a brief and extensive dyadic intervention for advanced cancer
patients and their family caregivers. Psychooncology. 2013;22(3):
555-563.


http://www.rstudio.com/
http://www.rstudio.com/

KALTER ET AL

WILEY— 2

57.

58.

59.

60.

61.

62.

63.

64.

65.

Savard J, Simard S, Ivers H, Morin CM. Randomized study on the effi-
cacy of cognitive-behavioral therapy for insomnia secondary to breast
cancer, part |: Sleep and psychological effects. J Clin Oncol.
2005;23(25):6083-6096.

Savard J, Simard S, Giguere |, et al. Randomized clinical trial on
cognitive therapy for depression in women with metastatic breast
cancer: psychological and immunological effects. Palliat Support Care.
2006;4(3):219-237.

van den Berg SW, Gielissen MF, Custers JA, van der Graaf WT,
Ottevanger PB, Prins JB. BREATH: Web-based self-management for
psychological adjustment after primary breast cancer—results of a
multicenter randomized controlled trial. J Clin Oncol. 2015;33(25):
2763-2771.

Schneider S, Moyer A, Knapp-Oliver S, Sohl S, Cannella D, Targhetta V.
Pre-intervention distress moderates the efficacy of psychosocial
treatment for cancer patients: a meta-analysis. J Behav Med.
2010;33(1):1-14.

Puts MT, Papoutsis A, Springall E, Tourangeau AE. A systematic review
of unmet needs of newly diagnosed older cancer patients undergoing
active cancer treatment. Support Care Cancer. 2012;20(7):1377-1394.

Sanson-Fisher R, Girgis A, Boyes A, Bonevski B, Burton L, Cook P. The
unmet supportive care needs of patients with cancer. Supportive Care
Review Group. Cancer. 2000;88(1):226-237.

Koornstra RH, Peters M, Donofrio S, van den Borne B, de Jong FA.
Management of fatigue in patients with cancer—a practical overview.
Cancer Treat Rev. 2014;40(6):791-799.

Fallon MT. Neuropathic pain in cancer. Br J Anaesth. 2013;111(1):
105-111.

Vardy J, Rourke S, Tannock IF. Evaluation of cognitive function
associated with chemotherapy: a review of published studies and
recommendations for future research. J Clin Oncol. 2007;25(17):
2455-2463.

66.

67.

68.

69.

70.

Metzger-Filho O, Sun Z, Viale G, et al. Patterns of recurrence and out-
come according to breast cancer subtypes in lymph node-negative
disease: results from international breast cancer study group trials VIII
and IX. J Clin Oncol. 2013;31(25):3083-3090.

Akca M, Ata A, Nayir E, Erdogdu S, Arican A. Impact of surgery type
on quality of life in breast cancer patients. J Breast Health.
2014;10(4):222-228.

Rodin G, Lloyd N, Katz M, et al. The treatment of depression in cancer
patients: a systematic review. Support Care Cancer. 2007;15(2):
123-136.

Helgeson VS, Cohen S, Schulz R, Yasko J. Group support interventions
for women with breast cancer: who benefits from what? Health Psychol.
2000;19(2):107-114.

Thorlund K, Imberger G, Walsh M, et al. The number of patients and
events required to limit the risk of overestimation of intervention
effects in meta-analysis—a simulation study. PLoS One. 2011;6(10):
e25491.

SUPPORTING INFORMATION

Additional Supporting Information may be found online in the

supporting information tab for this article.

How to cite this article: Kalter J, Verdonck-de Leeuw IM,
Sweegers MG, et al. Effects and moderators of psychosocial
interventions on quality of life, and emotional and social function
in patients with cancer: An individual patient data meta-analysis
of 22 RCTs. Psycho-Oncology. 2018;27:1150-1161. https://doi.
org/10.1002/pon.4648



https://doi.org/10.1002/pon.4648
https://doi.org/10.1002/pon.4648

