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ABSTRACT

Background: Emotional regulation (ER) is crucial for the psychological well-being of patients with cancer and their relatives.
Various ER interventions exist but often suffer from poor adherence and high attrition rates.

Aims: This systematic review aims to identify ER interventions for patients with cancer and their relatives, describe their con-
tent, development, and evaluation methods, and assess their efficacy on ER and psychological health outcomes.

Methods: Cochrane, Embase, PsycArticles, PsycINFO, and Web of Science databases were searched. Eligible studies examined
individual interventions targeting ER (Intervention) in adult patients with cancer and their relatives (Population), included a
control group or a pre-post assessment (Comparator), and reported outcomes related to ER or psychological health outcomes
using quantitative or mixed-method results (Study type).

Results: Eight studies were included. Most interventions were theoretically grounded in cognitive behavioral therapy (CBT) and
followed a similar structure: informational sessions, skill-building modules using targeted therapeutic techniques, and consol-
idation via homework and relapse-prevention exercises. Despite high attrition rates, most interventions significantly improved
ER and psychological outcomes. Some trials lacked statistical significance, mainly due to methodological limitations. Although
acceptability was rarely assessed, evidence suggests patient-relatives dyadic approaches may better meet participant needs.
Conclusion: ER interventions share common features and show effectiveness but sometimes lack alignment between objectives
and evaluated outcomes. Retention remains a major challenge, emphasizing the need to redesign interventions and their imple-
mentation. Future research should explore attrition causes and develop strategies to enhance engagement.

1 | Introduction is estimated to be 43%-64.5% among cancer patients [5, 6]

and 41%-96% among the caregivers of cancer patients [7, 8].
Patients with cancer and their relatives experience significant ER is defined as the processes involved in monitoring, eval-
psychological distress [1, 2], which is partly due to difficulties uating, and changing emotional responses [9]. In a cancer
with emotion regulation (ER) [3], that negatively affects their context, ER is shaped by a complex interplay among cancer-
quality of life [4]. The prevalence of psychological distress specific, psychological, and demographic factors. High levels
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of cancer-related fear [10] and the use of maladaptive strate-
gies such as expressive suppression, avoidance, rumination,
catastrophizing, and self-blame can disrupt emotional pro-
cessing [3, 11]. For example, body image disturbances among
breast cancer patients, especially following visible physical
changes like mastectomy or hair loss, can evoke shame, fear,
or avoidance and impair emotional functioning [12]. In addi-
tion, demographic and individual characteristics play a role in
ER: alexithymia (i.e., difficulties with identifying and describ-
ing emotions) [13], a younger age [14], and a family history of
cancer [15] are associated with ER difficulties. Therefore, ER
has been recognized as a transdiagnostic process underlying
numerous psychological symptoms [16], making ER a promis-
ing target for interventions focused on symptom management
and the prevention of psychopathology via the enhancement
of adaptive ER capacities such as cognitive reappraisal or ac-
ceptance, which are linked to better mental health and quality
of life [3].

Given the link between ER and emotional distress [3, 17],
ER-focused interventions have been developed. ER interven-
tions shown efficacy in improving adaptive ER capacities in
patients with cancer, even after 12 months [18]. Adaptive ER
capacities such as cognitive reappraisal, acceptance, problem-
solving, and mindfulness support psychological well-being
and long-term adjustment [19]. In contrast, maladaptive ca-
pacities, such as suppression, rumination, or avoidance, are
associated with increased distress [20]. Thus, ER plays a cen-
tral role in psychological adjustment to various scenarios, in-
cluding chronic illness and cancer care [3, 11]. For instance,
suppression (inhibiting the expression of negative emotions)
is associated with higher distress; cognitive reappraisal (re-
interpreting situations to reduce their emotional impact) may
alleviate it [8].

Beyond patients with cancer, the ER capacity of their relatives
is also important. In non-cancer populations, dyadic ER sup-
port couple satisfaction and individual psychological well-being
[21]. This relevance in cancer context has sparked interest in
tailored interventions [22]. Emotion regulation therapy (ERT), a
cognitive behavioral therapy (CBT) focusing on emotional pro-
cesses [23], has shown promise in reducing negative emotions
[24], anxio-depressive symptoms, and ER difficulties among
relatives of patients with cancer [23]. Furthermore, group inter-
ventions appear especially beneficial for both patients and their
relatives [22].

Recommendations for developing non-pharmacological in-
terventions [25, 26] highlight the need to clearly define target
outcomes and the mechanisms through which interventions op-
erate. Although interventions addressing emotional outcomes in
patients with cancer and their relatives exist, their development
and evaluation are often unclear, and their formats vary widely.
Additionally, the conceptualization of ER varies across studies
[27], creating confusion about what is being targeted. Given the
prevalence of unmet emotional needs (i.e., a lack of psycholog-
ical support in coping with stress [28, 29]) a synthesis of inter-
ventions targeting ER is needed to clarify which elements may
influence their efficacy. To our knowledge, there is currently no
standardized framework dedicated to the classification of ER in-
tervention components, unlike behavior change interventions,

which benefit from structured taxonomies such as Behavior
Change Techniques [30]. The aims of this systematic review are,
therefore, to (1) identify existing interventions targeting ER in
patients with cancer and their relatives, (2) describe their con-
tent and developmental/evaluative methodological frameworks,
and (3) describe their efficacy in terms of ER and psychological
health outcomes (e.g., distress, anxiety, depression).

2 | Methods

This study was conducted and reported in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis Statement (PRISMA) guidelines [31]. The review pro-
tocol was pre-registered in PROSPERO (https://www.crd.york.
ac.uk/PROSPERO/view/CRD42023484110).

2.1 | Eligibility Criteria

We included studies on interventions targeting ER in adult pa-
tients with cancer or their relatives. Our review focused on in-
dividual interventions for one member of the cancer dyad, as
dyadic programs are rare, heterogeneous, and often only partially
address ER. This allowed comparison of coherent intrapersonal
ER protocols and reduced methodological variability. Eligible
studies had a control group or pre—post measures and reported
ER or psychological outcomes (e.g., anxiety, depression, quality
of life). Only interventional studies with quantitative or mixed
methods (RCTs, non-RCTs, pre—post designs) were included. We
excluded pediatric, end-of-life/palliative care studies, and those
lacking quantitative data or comparison groups.

2.2 | Information Sources

We searched the major electronic databases (i.e., CINAHL,
Cochrane, Embase, PsycArticles, PsycINFO, PubMed, and Web
of Science) on November 22, 2023 (updated on October 31, 2024).
Gray literature was sought via Google Scholar and Google Web
Search. Finally, reference lists of included studies were manu-
ally checked for completeness.

2.3 | Search Strategy

When applicable, the search was restricted to peer-reviewed ar-
ticles reporting on human studies that were written in English,
French, or Spanish. No date restriction was applied. The full
search strategy is presented in Appendix A.

2.4 | Selection Process

We used the web application Covidence (www.covidence.org)
for study selection. Following the automatic removal of all du-
plicates, titles and abstracts were independently screened by
six researchers (A.N., L.C., V.F., MV.H., K.L.). Full texts were
then independently screened by four researchers (A.N., L.C,,
V.F,, K.L.). Any disagreements between the researchers were re-
solved by screeners reaching a consensus.
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2.5 | Data Collection Process

The research team discussed and defined the elements to be ex-
tracted from the included studies. These elements were then in-
corporated into a template used by three researchers (V.F., A.N.,
and L.C.) for data extraction. A.N. performed a global check for
each study.

2.6 | Data Items

The following data were extracted: participant characteristics
(age, disease site and stage, treatment, and baseline psycholog-
ical measurements); intervention characteristics (intervention
type, aim, intervention developmental framework, intervention
duration, mode of delivery, study duration, main targets, and
measurements); intervention content (information, therapeutic
processes, adaptive capacities, between-sessions tasks, and re-
lapse prevention); and intervention effects (pre-post measure-
ments, control group comparisons, change scores, statistical
significance (p values), and effect sizes).

2.7 | Risk of Bias Assessment

We assessed the risk of bias using different tools for RCTs and
non-RCTs. For RCTs, we used the RoB 2 tool [32], which is
recommended by Cochrane reviews. This tool identifies five
domains of bias: (1) bias arising from the randomization pro-
cess, (2) bias due to deviations from intended interventions, (3)
bias due to missing outcome data, (4) bias in the measurement
of outcomes, and (5) bias in the selection of the reported re-
sults. We used the ROBINS-I (Risk of Bias In Non-randomized
Studies of Interventions) tool to evaluate non-RCTs [33].
ROBINS-I examines seven domains of bias: (1) bias due to con-
founding, (2) bias in the selection of study participants, (3) bias
in the classification of interventions, (4) bias due to deviations
from intended interventions, (5) bias due to missing data, (6)
bias in the measurement of outcomes, and (7) bias in the selec-
tion of the reported results. Two researchers (V.F., A.N.) inde-
pendently assessed the methodological quality of each study.
V.F. and A.N. resolved any disagreements through discussion
to reach a consensus.

2.8 | Synthesis Methods

We performed a narrative synthesis to describe interventions
targeting the ER of patients with cancer or their relatives, in-
cluding their content and the methodological framework for
their development and intervention (where applicable). The
global efficacy of the interventions was described and assessed
by collecting relevant information (e.g., statistical signifi-
cance, effect sizes, attrition rate) and performing a narrative
synthesis of those results. Given the heterogeneity in inter-
ventions and outcomes, we adopted a narrative synthesis ap-
proach, in accordance with Synthesis Without Meta-analysis
(SWiM) guidelines [34], which provide a structured frame-
work for synthesizing findings when a meta-analysis is not
appropriate. To meet our objectives and following structured
data extraction (see Section 2.6), we compared studies based

on their shared design, content, and measured effect compo-
nents. This allowed us to identify common patterns and eval-
uate overall efficacy, despite variability in methodologies and
reported outcomes.

2.9 | Certainty of Evidence

A systematic Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) assessment [35] was
conducted to determine the certainty of evidence from the in-
cluded studies. The full assessment covered six domains: risk
of bias, imprecision, inconsistency, indirectness, effect size,
and publication bias. We classified outcomes as either critical,
referring to those directly related to ER or its core components
(e.g., mindfulness, experiential avoidance, acceptance), or im-
portant, including outcomes such as psychological distress, anx-
iety, depression, and fear of cancer recurrence. Interventions
were evaluated separately for each outcome because there were
substantial differences in their content, mode of delivery, and
comparators. Even when several studies examined the same
outcome, typically, only one study contributed to the evaluation
of each specific intervention. This approach allowed us to pro-
vide intervention-specific, GRADE-based recommendations,
rather than pooling heterogeneous interventions that were not
directly comparable.

3 | Results
3.1 | Study Selection

Of the 101,975 studies retrieved from the databases, 65,123
duplicates (65,117 identified by Covidence and six manually)
were removed, resulting in 36,852 studies for title and abstract
screening. During this phase, 320 conflicts were identified
among reviewers, resulting in an inter-rater agreement of
approximately 99.13% (= 36,532/36,852). The inter-rater reli-
ability (Cohen's Kappa) across reviewer pairs ranged from 0.14
to 0.67 (see Appendix B), reflecting variations in screening
experience and an imbalance in the distribution of inclusion
criteria. The discrepancy between the very high percentage
agreement and the lower kappa values is explained by an un-
balanced distribution of categories, a well-known phenom-
enon that reduces kappa despite high observed agreement.
Following this, the full text of 115 studies was reviewed
to assess their eligibility. Subsequently, 107 studies were ex-
cluded, resulting in eight studies for inclusion in the review.
Figure 1 is a flowchart detailing the reasons for the exclusion
of studies.

3.2 | Quality Assessment of Included Studies

Table 1 contains a summary of the quality assessment of the
studies.

The two non-RCT studies (pre-post designs) were judged to
have a moderate overall risk of bias [23, 36], with seven domains
rated low risk and nine moderate. Of the RCT studies (n=6),
only one fully met the RoB-2 criteria, indicating a low risk of bias

Cancer Medicine, 2026

3 of 25

95U8217 SUOLULIOD SAIES1D) 3l |dde ay) Ag pouenob afe S3pd1Le WO ‘8sN J0 S3|NJ oy Alelg1 SUIIUO 8|1 UO (SUONIPUOI-pUe-SWIB) W0 AS | Alelq Ul |Uo//:Sdiy) SUORIPUOD pue SWe | 84} 89S *[9202/90/£0] UO Akiqiaulluo AS|IM ‘TSTL HWed/z00T 0T/I0pAwod A3 |Im Arelq 1 |ouljuo//:Sdny Wouy pepeojumoq ‘2 ‘9202 ‘vE9.Sh0e



and regi S

Identification of studies via

[ Identification of studies via other methods ]

References from grey

Reports sought for retrieval Reports not retrieved

(n=0)

A\

'

Reports assessed for eligibility

\4

Reports excluded:
Reason 1 (n =0)
Reason 2 (n=0)
Reason 3 (n =0)
etc.

Records identified from
g date\llb)abse?lsrgglsters (_n:gé)513975) Records removed before
= eb of Sclence (n= ) screening (n=65123) . " X
© PubMed (n = 33569) Dublicates identified Records identified from:
= PsycINFO (n = 10953) > up 'Ca;le?' g;‘ e
= CINAHL (n = 7182) manually (n=6) " -
H Cochrane Library (n = 2453) Duplicates identified by literature (n=6)
2 Embase (n = 1041) Covidence (n=65117)
PsycArticles (n = 124)
)
— l
Records screened Records excluded**
—
(n=36852) (n=36737)
Reports sought for retrieval > Reports not retrieved
> (n=115) (n =0) (n=0)
c
o
: !
o
(7]
- Report: luded:
Reports assessed for eligibility N epLoanz:;xg‘uz %
(n=115) 4 Conference (n = 4) (n=0)
Setting (n = 3)
Outcomes (n = 4)
Study design (n = 16)
No quantitative results (n = 2)
Patient population (not cancer) (n = 5)
Intervention not described (n = 4)
v Same sample as another study (n = 2)
Not an interventional research (n = 4)
3 Studies included in review Not an intervention on emotion
3 (n=8) regulation (n = 62)
% Reports of included studies
= (n=8)

FIGURE1 | PRISMA flowchart of the study selection process. *Consider, if feasible to do so, reporting the number of records identified from
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many records were excluded by a human and how many were excluded by automation tools. Source: Page et al. [31]. This work is licensed under
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[37]. Three studies partially met domain 1 [38-40] and three oth-
ers were judged as having a low risk in this domain [37, 40, 41].
For domain 2 (effect of assignment), three partially met criteria
[38, 40, 41], and two had no apparent risk [37, 40]. Regarding
adherence, three studies were rated partial [38, 39, 41], and two
were rated high risk [40, 42]. Only one [40] showed high risk in
domain 3. For domain 4, studies were either at low [37, 39, 41, 42]
or moderate [38, 40] risk. All studies showed a low risk for do-
main 5. Overall, three RCTs were moderate risk [27, 28, 31] two
low [26, 30], and one high [29].

3.3 | Study Characteristics

The included studies, published between 2002 and 2024, were
conducted in various countries, including Portugal [35], the
USA [23, 37, 38, 41] Iran [39], and Denmark [42], as well as in
Australia, New Zealand, the UK, and Canada [40].

The majority of studies (n = 6) were RCTs [37-42], while two em-
ployed pre-post designs [23, 35]. All studies reported quantita-
tive data, with two also including qualitative findings [16, 25].
Control groups for RCT interventions included a waitlist [42]
usual care [37, 38, 41], a healthy lifestyle active control inter-
vention (CanCope Lifestyle; CL [40]), or medication [39]. There
were six single-center [23, 35, 38, 39, 41, 42] and two multi-
center studies [36, 40]. Study durations ranged from 2months
to 2years.

3.4 | Participant Characteristics

A summary of the participants’ characteristics is presented in
Table 2.

The interventions were administered to all types of patients
with cancer, including those in the active phase of the disease
[23, 35, 37-39, 41, 42] those undergoing active treatments (i.e.,
during the intervention phase) [23, 35, 37, 38, 41], and those in
remission [40] or recently diagnosed without active treatment
[39]. At baseline, participants frequently exhibited high levels of
psychological distress, including anxiety and depression symp-
toms, and these outcomes served as inclusion criteria in some
studies [23, 35, 39].

3.5 | Intervention Characteristics

A summary of the intervention characteristics is presented in
Table 3.

All studies aimed to assess effects on ER (e.g., psychological
flexibility, reappraisal), emotional symptoms (e.g., anxiety,
depression, fear of recurrence), and quality of life. Only two
assessed acceptability [23, 35], and none reported ecological
assessments. Most interventions targeted patients with can-
cer; only two focused on relatives [23, 42]. All interventions
were delivered face-to-face, except for one self-guided online
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Major Depression
CanCopeMind (22%)

Interview (MINTI)

NS

Beck Depression Inventory-II

Head and neck NS Diagnosis (not yet

NS

Thilges et al.
(2023)

(BDI-II) Brief Symptom

initiated treatment)

Inventory-18 (BSI-18)

Depression: 13.05 (1.73) Anxiety:

The Depression, Anxiety,

NS Breast 6-month illness NS

Farnoodimehr
et al. (2021)

14.22 (1.47) Stress: 19.61 (2.19)

Stress Scale (DASS)

Abbreviations: NA, not applicable; NS, not specified; SD, standard deviation.

program [40]. Session frequency ranged from 4 [38] to 16 [35],
with most offering eight weekly sessions [23, 37, 42]. In the
self-guided online intervention [40], the sessions could be
completed in as few as 2weeks. One study states that the inter-
vention took place over a 12-week period, with sessions sched-
uled at 2-week intervals and a final session in week 12 [41].
Intervention durations varied, with most sessions lasting from
approximately 45 [41] to 60min [23, 35, 39-42], while some
lasted up to 90min [36]. One study linked sessions to chemo-
therapy cycles [38].

Follow-up periods varied, ranging from 2 [39] to 12months
[41], with 3-month [37, 40-42] and 6-month [36, 41] follow-ups
being the most common. One study tailored delivery to indi-
vidual needs (e.g., proximity, financial or physical constraints)
[35]. Additionally, CBT was adapted into two caregiver-focused
programs: ER training (ERT-C) [23] and the Emotion-Focused
Therapy (EFT-CA) [35].

3.6 | Intervention Activity Content

A summary of each intervention's content is presented in
Table 4.

Despite structural variations, most interventions followed a
similar three-phase model: (1) Information dissemination, (2)
development of adaptive capacities (i.e., skills and strategies) via
specific therapeutic processes, and (3) reinforcement of these ca-
pacities. While not always explicitly stated, this structure was
consistently observed.

3.6.1 | Information Dissemination

All interventions included an information phase except one [35].
This phase addressed a range of topics, such as understanding
emotions [39-41], the emotional impact of cancer [36] or basic
metacognition concepts (i.e., decentering from and reappraisal of
emotional experiences) [42]. One study [39] emphasized the im-
portance of clearly stating intervention goals to enhance partici-
pant motivation. Clarifying these goals early in the intervention
could help give meaning to the program and increase participant
motivation.

3.6.2 | Adaptive Capacities

All interventions targeted the development of adaptive ca-
pacities, understood as both skills (i.e., psychological abili-
ties developed by participants) and strategies (i.e., behavioral
or cognitive actions applied in daily life). The interventions
sought to support these capacities using specific therapeutic
processes (i.e., the techniques or content delivered within ses-
sions). Given the often-blurred line between skills and strate-
gies in the reviewed interventions, we grouped them under the
broader category of “adaptive capacities” (see Table 4), which
includes both the capacities trained and the concrete actions
promoted. The intervention content was designed to influence
ER mechanisms.
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3.6.3 | Emotion Regulation Mechanisms

The targeted adaptative capacities included emotional capaci-
ties (e.g., identifying emotions, emotional self-monitoring, stress
management, present-moment awareness of emotion, recog-
nizing emotional states [23, 35, 37, 39, 41]), cognitive capacities
(e.g., attentional regulation, identifying helpful and unhelpful
thoughts, cognitive flexibility [23, 35, 37, 39-42]) and behavioral
and social capacities (e.g., behavioral activation aligned with
personal values, communicating needs to clinicians, seeking
support for engagement in positive activities, maintaining self-
care, expressing emotional and informational needs, motivation
[23, 37, 39-41]). Interventions promoted adaptive capacities by
incorporating ER exercises such as visualization [16] breath-
ing and relaxation techniques [37, 38, 40, 41], mindfulness [42]
and stress management strategies such as reducing avoidance
[38, 40]. Some strategies reinforced internal adaptive skills, such
as recognizing emotional and physical reactions and commu-
nicating effectively with healthcare providers to better manage
cancer [37].

3.6.4 | Consolidation

Finally, several studies included between-session tasks to con-
solidate the adaptive capacities developed during the interven-
tion. These tasks included listening to audio recordings [38, 40],
practicing exercises introduced during the sessions [40], or
pursuing personally meaningful goals [42]. Two studies [39, 41]
implemented a dedicated relapse prevention phase at the end of
the intervention, aiming to consolidate progress and anticipate
future challenges. While not explicitly labeled “relapse pre-
vention,” the final session in Néapoles et al.'s interventions [37]
included elements consistent with this aim, such as reviewing
key content and setting long-term self-care goals, suggesting an
intention to promote the consolidation and sustainability of ac-
quired adaptive capacities.

The development of these adaptive capacities supports ER mech-
anisms, which, in turn, positively impact psychological pro-
cesses and psychosocial outcomes.

3.7 | Intervention Efficacy

Table 5 summarizes the efficacy of interventions in improving
ER, related psychological processes (e.g., psychological flexi-
bility, decentering, reappraisal, mindfulness, avoidance, and
other regulation strategies), and psychosocial outcomes (i.e.,
distress, anxiety, depression, fear of cancer recurrence, quality
of life, emotional well-being, or relatives’ burden). Three stud-
ies assessed ER as a primary outcome [23, 39, 42|, while oth-
ers focused on related processes like mindfulness or avoidance
[23, 37, 39, 40]. Several also evaluated broader psychological out-
comes such as anxiety, depression [37, 39, 41], fear of cancer re-
currence [35], quality of life [37], emotional well-being [42] and
caregiver burden [23, 42].

Overall, the interventions showed significant improvements
in ER and psychological outcomes. However, ERT-C did not

significantly reduce caregiver burden [22], and the Nuevo
Amanecer interventions [37] a culturally tailored cognitive-
behavioral stress management program delivered by trained
Latina breast cancer survivors, likewise reported no significant
effects on quality of life, depression, or anxiety. The three stud-
ies explicitly assessing ER [23, 39, 42] all reported significant
post-intervention improvements, suggesting that targeting these
processes can lead to clinically meaningful emotional changes.
Other interventions, such as mindfulness, cognitive reappraisal,
or reduced experiential avoidance [23, 39, 42] led to improve-
ments in psychological processes related to ER. These process
changes are important mechanisms that can contribute to better
emotional adjustment. Additionally, several studies showed ben-
eficial effects on mental health indicators, including reductions
in anxiety and depressive symptoms [37, 39, 41] decreased fear
of cancer recurrence [35], and improved quality of life [37] and
emotional well-being [41].

Notably, although O'Toole et al.’s caregiver-focused intervention
[42] improved cancer patients' quality of life, despite no direct
impact on their distress, suggesting that enhancing relatives' ER
may indirectly benefit patients.

In Figure 2, we provide an overview of the pathways linking
intervention components, ER mechanisms, and clinical efficacy
in psychological processes and psychosocial outcomes.

3.8 | Intervention Acceptability

Only two studies reported qualitative data on the acceptabil-
ity of the interventions following completion. They used semi-
structured interviews [23] or the Helpful Aspects of Therapy
questionnaire [35] to gather qualitative feedback from partici-
pants on what they found helpful during the sessions.

Participants found the individual sessions helpful for process-
ing emotions but suggested including at least one dyadic session
with patients and relatives to practice skills together [23]. They
also highlighted the challenge of applying concepts like courage
and compassion to daily life and preferred in-person weekly one-
hour sessions [23]. Participants also valued EFT-Ca for helping
express and transform fear of cancer recurrence, reporting re-
duced anxiety, increased safety, and a renewed hope and self-
efficacy [35].

3.9 | Determinants of Attrition and Intervention
Efficacy

Attrition rates varied widely, from 7.5% [39] to 74.47% [41], show-
ing challenges for long-term follow-up. One study did not report
attrition rates [35]. Napoles et al.'s interventions [37] reported
excellent retention, 93% in the intervention group and 97% in
controls, with 82% completing most sessions. This notably high
retention rate may be explained by several contextual and meth-
odological factors. High retention may be due to delivering the
intervention in a community setting rather than hospitals, use of
trained peer Latina breast cancer survivors instead of clinicians,
and logistical flexibility like make-up sessions. These factors
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FIGURE 2 | Pathways from intervention components to emotion regulation mechanisms and their impact on psychological processes and psy-

chosocial outcomes.

emphasize cultural tailoring, peer involvement, and accessibil-
ity as key for retention and acceptability.

Attrition was also linked to participant factors: lower initial qual-
ity of life [38] and higher stress [40] predicted dropout, though
O'Toole et al. found the opposite with stress. Older age [42]
and male gender [38] were associated with higher attrition, but
some studies found no gender effect of higher dropout among
younger participants [40, 41]. Cancer stage showed no impact
[41]. Common reasons for attrition included lack of time or feel-
ing overwhelmed [42], altered health status [35], and burden on
relatives [23].

3.10 | GRADE Assessment—Certainty of Evidence

Complete results for the GRADE assessment are presented in
Appendix C. For the indirectness criterion, we noted very low
concern across all interventions, with all included studies an-
swering our PICO question appropriately. Inconsistency was
marked “not applicable” (NA) for all outcomes because this cri-
terion assessed variability in results across multiple studies for
the same outcome, an evaluation that was not feasible here since
most outcomes were informed by a single study or by studies too
heterogeneous to be compared meaningfully. Similarly, publica-
tion bias could not be assessed (marked NA) due to the limited
number of studies per outcome.

The independent assessment conducted by AN and checked
by KL resulted in a distribution of recommendations across
varying levels of evidence quality. In total, four outcomes

were supported by high-quality evidence, including three
critical outcomes from interventions designed for relatives or
caregivers and one important outcome; 20 outcomes were
supported by moderate-quality evidence (critical: n=9; im-
portant: n=11); 18 outcomes were supported by low-quality
evidence (critical: n=2; important: n=16); and one outcome
(i.e., caregiver burden) was supported by very low-quality
evidence.

High-quality evidence supported the use of an ERT-C
(n=3) or Unified Protocol for Cognitive Behavioral Therapy
(UP-CBT, n=1) intervention for various outcomes: emo-
tion regulation difficulties, mindfulness, decentering, and
depression.

4 | Discussion

This systematic review identified individual interventions
targeting ER in patients with cancer and their relatives and
described their modalities and efficacy. Despite structural vari-
ations, the interventions shared common components: an initial
information phase, therapeutic processes to develop adaptive
capacities (i.e., skills and strategies), and a reinforcement phase
involving between-session tasks or relapse prevention. Most
showed significant effects for ER, psychological outcomes, emo-
tional well-being, or quality of life among both individuals af-
fected by cancer and their relatives.

However, high attrition rates highlight the need for future re-
search to develop and refine methodological strategies that
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enhance participant retention. Additionally, acceptability data
remain scarce, with only two studies reporting qualitative data.
Future research should systematically assess acceptability to en-
hance participant engagement.

4.1 | Description of Interventions

Most of the included studies used CBT techniques (i.e., relax-
ation, guided imagery, systematic desensitization, breathing
exercises, biofeedback, and cognitive restructuring), which is
recommended in psycho-oncology for its brevity and focus on
current illness-related issues [43]. Evidence suggested that CBT
integrates ER as a component of a broader treatment, making it
difficult to isolate the specific part of the intervention that in-
fluences ER or contributes to overall clinical or functional im-
provement [44]. Interventions commonly combined information
dissemination with developing emotional, cognitive, behavioral,
and social capacities through in-session and between-session
activities. Studies have shown that combining informational
and emotional interventions is a prerequisite for adapting to an
illness [45, 46], influencing emotional adjustment and psycho-
logical outcomes. Others have suggested that an effective inter-
vention design aimed at supporting patients with cancer should
be based on a three-component theory: information provision,
behavioral therapies, and emotional support [47, 48], though
some suggest that solely informational or CBT-based approaches
may suffice [49, 50].

While our review focused on individual ER interventions, group
interventions also exist and appear equally effective [43, 51, 52].
The group setting offers a unique therapeutic environment in
which participants benefit from social support and shared ex-
periences [53]. A study included in our review opted for an
individual format (i.e., remote or in-person), citing greater logis-
tical flexibility and the potential to reduce participant attrition
during intensive treatment [41]. Future research should explore
how intervention format, setting, and population characteristics
interact to influence outcomes.

4.2 | Mechanistic Pathways and Intervention
Efficacy

Three studies found no significant effects regarding quality of
life, depression, and anxiety [37]; caregiver burden [23]; or pa-
tient distress, when the intervention was delivered indirectly
via relatives [42]. Discrepancies can arise between the inter-
vention target (outcome of interest) and the variables assessed
(outcome assessed), which could explain the lack of signifi-
cant results. For example, Applebaum et al.'s intervention [23]
targeted ER, but assessed caregiver burden, revealing a mis-
alignment between the intervention's focus and the outcome
measured. Future research should ensure that intervention
goals are clearly matched with outcome measures that are both
relevant and sensitive.

Additionally, methodological issues also arose. Smith et al.'s
CanCope Lifestyle control intervention [40] targeted diet and
sleep, not ER, yet psychological outcomes were used for both
CanCope arms, complicating attribution of effects. Similarly,

Thilges et al. emphasized self-care behaviors (e.g., oral hygiene,
nutritional goals, and reducing tobacco and alcohol use) and
quality of life rather than emotional outcomes [41]. These cases
highlight the need for well-defined mechanisms and outcome
measures that accurately reflect intervention goals. Precise con-
ceptualization of ER (i.e., its competencies and strategies) is es-
sential to test mechanisms of change [44] and designing specific,
effective targeted interventions. None of the reviewed studies
conducted predictive analyses connecting ER variables (e.g.,
psychological flexibility, reappraisal, mindfulness) to outcomes
like anxiety or depression. Nevertheless, evidence supports that
strengthening adaptive ER skills prevents or reduces distress
[54], since ER is a transdiagnostic factor in many disorders [44].
Future trials should explicitly test these associations and mech-
anisms. To address this point, studies have considered potential
mediators or moderators of the efficacy of interventions. For ex-
ample, Traeger et al. examined mediators like disease percep-
tion and perceived control, and moderators such as initial stress
[55] and Boesen et al. found better effects in married patients
[56]. Finally, interventions may indirectly benefit patient quality
of life when relatives participate, with positive effects observed
for both [57].

4.3 | Attrition in the Studies

Attrition rates were high across studies, with contradictory
explanations for dropouts. While Smith et al. observed that
highly stressed patients drop out more often [40], O'Toole
et al. found the opposite [42]. This discrepancy may relate to
motivations for ER: some patients aim to reduce negative ef-
fects, while others use emotions adaptively. As Tamir argues,
ER is not only driven by hedonic goals (reducing negative emo-
tions) but can also serve instrumental or eudemonic purposes
(e.g., preserving meaning or relationships) [58]. Despite these
elements potentially explaining a limitation in the literature,
they are experimentally based and require further studies in
clinical settings.

Illness beliefs may also influence attrition. Cameron et al.
showed that patients who believe their emotional distress affects
the progression of their cancer are more likely to participate [59].
In such cases, the motivation to regulate their emotions may be
the fear of disease progression. Others suggested that causal
attributions may be key to understanding ER motivations [60].
In parallel with motivations, the conceptualization of emotions
should also be considered. Interventions reviewed mainly aimed
to reduce negative emotions, but some studies suggest negative
emotions can be adaptive. The concept of “mixed emotions” pos-
its that positive and negative feelings can coexist simultaneously
[61, 62].

Other determinants of attrition include resistance to change
[63] highlighting the need to tailor interventions to individual
needs, such as session number or offering individual support.
Beyond conceptual factors influencing motivation, maintain-
ing patient engagement remains challenging. A comprehensive
understanding of attrition factors is crucial to develop effective
retention strategies. None of the reviewed studies reported in-
volving patients or caregivers in intervention design. Future
research should consider individual characteristics, emotional
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trajectories, and timing within the care pathway [64], to reduce
attrition. Offering interventions to patients with very high or
very low anxiety may also affect outcomes; while evidence sug-
gested patients with lower stress show greater emotional gains
[55], others argue that baseline distress is necessary to observe
significant effects [65]. Recommendations to address attrition
include improving post-intervention communication and add-
ing booster sessions [51].

4.4 | Limitations and Perspectives

One limitation of this review is the lack of clear ER definitions
in many studies and insufficient distinction between skills and
specific strategies. To address this conceptual ambiguity, we
used the term “adaptive capacities” to cover both skills and
strategies since the original studies often failed to distinguish
between these concepts. Additionally, our synthesis methods
were limited by the heterogeneity in and variable reporting of
outcomes across studies, which prevented us from conducting
a meta-analysis and diminished the strength of conclusions
drawn from the data. More broadly, the generalizability of our
findings was limited by the exclusion of dyadic and group-based
interventions. Although our focus on individual interventions
allowed for a more consistent synthesis of therapeutic processes,
this choice may have resulted in our exclusion of valuable in-
sights into relational and systemic aspects of ER. Future studies
should expand their scope to include such formats and establish a
broad spectrum of possible interventions. Integrating ER models
[9, 66, 67] could strengthen intervention design. Moreover, sev-
eral studies lacked transparency regarding intervention content;
for instance, O'Toole et al. did not specify the psychoeducational
components [42]. Further research is needed to clarify how ther-
apeutic processes target ER skills and strategies, termed adaptive
capacities here, due to unclear distinctions across interventions.
Future studies should clearly separate skills (internal capacities)
from strategies (their application) to better understand change
mechanisms. None reported co-creation with participants, pos-
sibly explaining limited transferability and high attrition. In this
vein, a recent feasibility study provided a standardized manual
specifically designed to meet the needs of relatives [68]. The only
peer-led intervention [37] identified in our review, facilitated by
breast cancer survivors, demonstrated a substantially lower rate
of participant dropout. Future research should co-develop inter-
ventions with stakeholders to enhance relevance and retention.
Lastly, only two studies addressed relatives, and few assessed
ecological validity or acceptability.

4.5 | Recommendation for Clinical Practice

Based on our GRADE assessment, some interventions,
namely the ERT-C for caregivers [42] and UP-CBT [39] for
patients, show promise for implementation in clinical set-
tings, with the understanding that evidence quality varies be-
tween studies and additional replication is needed. Clinicians
should interpret these recommendations within the context
of available resources, patient preferences, and local exper-
tise while referring to ongoing research that may refine these
recommendations.

Future research should prioritize larger, better-powered RCTs
with the more consistent reporting of standardized effect sizes
and confidence intervals to improve precision and compara-
bility across studies. Follow-up assessments are also needed
to evaluate long-term effects, and the replication of promising
interventions such as the ERT-C and UP-CBT among cancer
patients and their relatives could increase confidence in their
effectiveness.

5 | Conclusions

This systematic review provides insights for the strategic devel-
opment and evaluation of interventions targeting ER and psy-
chological health outcomes in patients with cancer and their
relatives. Given the high prevalence of psychological disorders
in this population, targeting ER is crucial for both preventing
and reducing the psychological impact, particularly when these
psychological issues are already present at baseline. To develop
and evaluate new interventions, future studies must further
refine the concept of ER, clearly specify the competencies and
strategies they target, thereby elucidating the mechanisms of
change, and rigorously assess intervention efficacy. Finally, the
high attrition rate across the reviewed studies highlights the
need to strengthen participant engagement to maximize the im-
pact of interventions.
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