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Abstract

Background Cancer caregivers often face substantial psychosocial burdens, which can lead to significant anxiety and depres-
sion. This network meta-analysis aimed to evaluate the relative efficacy of various psychosocial interventions in alleviating
these symptoms.

Methods Following PRISMA guidelines, we conducted a systematic literature search for randomized controlled trials (RCTs)
that evaluated psychosocial interventions for cancer caregivers. Data were synthesized using a network meta-analysis to
compare the effects of different interventions on anxiety and depression.

Results A total of 35 trials involving 7 types of psychosocial interventions were included. Three interventions—meaning-
centered psychotherapy (anxiety: MD = —5.48, 95% CI: — 8.46 to —2.49; depression: MD = —5.13, 95% CI: — 8.27 to — 1.96),
psychoeducation (anxiety: MD = —9.38, 95% CI: —13.76 to —4.94), and supportive therapy (anxiety: MD = —7.05, 95%
CIL: — 11.12 to— 3.05; depression: MD = —5.59, 95% CI: —9.83 to — 1.36), showed significant efficacy in reducing anxiety
and depression. Network meta-analysis indicated that these interventions were superior to control conditions in alleviating
symptoms.

Conclusion Meaning-centered psychotherapy, psychoeducation, and supportive therapy are particularly effective in reducing
anxiety and depression among cancer caregivers. Our findings support the implementation of these psychosocial interven-
tions as part of routine care.
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Introduction

Cancer is a global health crisis with profound consequences
for both patients and their caregivers. As the second lead-
ing cause of death worldwide, it imposes immense physical,
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emotional, and financial burdens. According to the World
Health Organization’s 2020 report, nearly 20 million new
cases of cancer were diagnosed globally, with 9.7 million
cancer-related deaths occurring in China alone. These fig-
ures illustrate the extensive human suffering associated with
this disease [1].

Numerous studies have demonstrated that the physical
and psychological conditions of cancer patients significantly
affect their caregivers, who face substantial psychosocial
challenges as a result [2, 3]. The demands of caregiving
and its financial burden are among the major stressors for
caregivers, who sometimes experience even higher levels
of depression and anxiety than the patients themselves.
Poor prognoses and fears of losing a loved one often trig-
ger reactions such as denial, fear, and anxiety in caregivers,
which can ultimately lead to emotional distress and depres-
sion [4]. Additionally, the cost of cancer treatment is rising
rapidly, placing financial strain on caregivers. Furthermore,
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caregivers rarely have the opportunity to receive comprehen-
sive psychological support to help address their own mental
health issues [5].

The negative impact of caregiving on mental health is
well-documented. Caregivers often experience a decline in
their own physical health and are at increased risk of devel-
oping depression and anxiety disorders [6, 7]. The emotional
burden can be so overwhelming that it affects a caregiver’s
ability to provide care, potentially leading to early institu-
tionalization of the patient or a reduction in the patient’s
quality of life [8, 9]. Moreover, the financial burden of car-
egiving should not be underestimated, as many caregivers
are forced to reduce their working hours or quit their jobs
entirely, leading to financial hardship and increased stress
[10].

Psychosocial interventions have demonstrated potential
for improving the psychological well-being of caregivers by
providing education, encouraging emotional expression, and
helping individuals develop cognitive and behavioral skills
that will assist them in coping with their situation [11]. Cur-
rent research on psychosocial interventions mainly focuses
on caregivers of cancer patients across different cancer
types and stages. Specific psychological problems experi-
enced by caregivers are assessed and analyzed using vari-
ous psychological assessment tools. Enhancing research on
caregiver psychosocial interventions may help identify the
most effective approaches, alleviate anxiety and depression,
and improve the overall psychological health of caregivers
[12,13].

While numerous studies have investigated the effective-
ness of psychosocial interventions for cancer caregivers, the
results have been mixed. Some studies have found significant
improvements in mental health outcomes, whereas others
have reported minimal or no effects [14]. This variability
may be due in part to differences in the types of interven-
tions, sample characteristics, or assessment methods used
across studies. Moreover, many of these studies have been
limited by small sample sizes and a lack of long-term fol-
low-up, making it challenging to draw definitive conclusions
about the efficacy of these interventions [15].

Existing systematic reviews and meta-analyses evaluat-
ing psychosocial interventions for caregivers generally use
standard meta-analysis methods, which have limitations.
Compared with traditional meta-analysis, network meta-
analysis allows researchers to synthesize data from differ-
ent studies, even if those studies do not directly compare
all treatments of interest. This approach provides a way to
compare multiple treatments through indirect evidence, cre-
ating a network of comparisons [16]. By combining direct
and indirect evidence, network meta-analysis can increase
the statistical power of the analysis, leading to more precise
and reliable conclusions. This is particularly beneficial when
direct comparisons are limited or sample sizes are small
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[17]. Additionally, network meta-analysis can identify gaps
in comparative evidence, thereby guiding future research and
helping to establish clinical guidelines for more informed
decision-making by healthcare providers and patients [18].

The primary objective of this study is to assess the effi-
cacy of different psychosocial interventions for cancer car-
egivers in reducing anxiety and depression. We conducted a
comprehensive literature search, assessed the quality of the
included studies, and performed a network meta-analysis
to determine the relative effectiveness of different inter-
ventions. Through this work, we aim to contribute to the
development of evidence-based guidelines for psychological
support for cancer caregivers.

Methods

This study follows the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) guidelines
[19, 20] and the Cochrane Handbook for the Systematic
Review of Interventions [21]. The protocol for this net-
work meta-analysis has been registered with PROSPERO
(CRD42023414904).

Data sources and searches

We searched PubMed, Cochrane Library, EMBASE, Web of
Science, China National Knowledge Infrastructure (CNKI),
and WANFANG DATA for eligible studies published before
January 1, 2023; an updated search was performed in Janu-
ary 2024. The search was limited to studies published in
Chinese and English due to the language proficiency of the
research team.

Search terms used a combination of medical subject head-
ings (MeSH) and free-text terms. Keywords related to the
population (Caregivers, Cares, Spouse Caregivers, Family
Caregivers) were combined with keywords related to disease
type (Neoplasms, Tumors, Cancer), intervention type (psy-
chotherapy; Psychosocial Intervention; Psychology, Clini-
cal) and psychosocial problems (anxiety, depression). We
adapted the search strategy for each database. References
from relevant review articles were examined, as were the
reference lists and forward citations of eligible articles and
study protocols. The search terms and the algorithm utilized
for searching in PubMed can be found in the supplementary
materials (Supplementary Appendix A).

Inclusion and exclusion criteria

We searched eligible studies with full text according to the
PICOS (population, interventions, comparators, outcomes,
study design) selection criteria.



Supportive Care in Cancer (2025) 33:513

Page3of 11 513

Population

The population consists of caregivers of patients with
cancer.

Interventions and exposures

Psychosocial interventions included the following: cogni-
tive-behavioral therapies (e.g., cognitive-behavioral therapy,
cognitive therapy, and behavioral therapy); mindfulness-
based interventions (e.g., mindfulness-based stress reduction
and mindfulness-based cognitive therapy); acceptance-based
interventions (e.g., acceptance and commitment therapy);
and supportive therapy and/or psychoeducation interven-
tions [22, 23-25]. Participants included in the control groups
were not receiving psychological interventions, were con-
tinuing other treatments that did not include psychological
interventions, or were on a waiting list [26, 27]. The specif-
ics of each type of psychosocial interventions are presented
in Supplementary Appendix B.

Outcomes

Changes in caregiver anxiety and depression scores and odds
ratios from baseline to the end of the intervention, measured
using a clinically validated and reliable caregiver psycho-
logical health measure, and adding follow-up data.

Study design

We included randomized controlled trials to assess the ben-
eficial effects of the treatments.

Data selection and extraction

All the searched studies were imported into EndNote X9 to
eliminate duplicate studies. Two reviewers independently
screened all titles and abstracts identified by the searches
and assessed the full texts of the remaining articles. When
a study had been published in duplicate, we included the
most informative and comprehensive version. Any discrep-
ancies were settled by discussion or through adjudication by
another two investigators from the review team.

A structured data extraction form was used to extract data
from all the included studies. The extracted data included
the author, year of publication, country where the study took
place, participant characteristics, details of the interventions
and their control groups, and outcomes (changes in depres-
sion and anxiety) [28]. If a study reported more than one
post-treatment score (e.g., midway and follow-up), we chose

the data at the assessment time-point immediately following
the conclusion of the intervention phase.

Risk of bias assessment

The Cochrane risk of bias tool was used to assess the risk
of bias in the included studies. Two researchers indepen-
dently assessed the risk of bias. The tool covers six domains:
selection bias (random sequence generation and allocation
concealment), performance bias (blinding of participants
and personnel), detection bias (blinding of outcome assess-
ment), attrition bias (incomplete outcome data), reporting
bias (selective reporting), and other bias. According to the
Cochrane Handbook version 6.1.0 [29, 30], we graded the
methodology of each study as having a low risk, high risk, or
unclear risk of bias. Due to the nature of the non-pharmaco-
logical interventions, blinding of participants and personnel
was not deemed possible, and we judged all included studies
to be at high risk of performance bias. Discrepancies and
uncertainties were resolved through discussions between the
researchers [31]. Studies were not excluded because of the
degree of bias. The assessment of bias risk for each included
study is summarized in Supplementary Appendix C.

Statistical analyses

For the assessment of changes in depression and anxiety, we
utilized the mean changes and standard deviations (SDs) as
reported by the authors. In instances where data were pre-
sented as pre- and post-intervention measures, we employed
methods outlined in the Cochrane Handbook to calculate
both the mean change and SD for these alterations [32]. All
outcomes were treated as continuous variables; therefore,
network estimates from all outcome variables are expressed
as mean differences (MD) accompanied by a 95% confi-
dence interval (CI). Missing data were handled based on
their extent and importance. Studies with substantial missing
critical outcomes (e.g., anxiety and depression scores) were
excluded. For those with minimal missing data, established
statistical methods recommended by the Cochrane Hand-
book were applied to impute and estimate the missing effect
sizes [29]. We adopted a threshold of P < 0.05 to denote
statistical significance.

In the network meta-analysis, we drew network diagrams
to present the available direct comparisons and describe
the structure of the network. We used arm-based data and
did our network meta-analyses within the Bayesian frame-
work with hierarchical models to synthesize all available
evidence. Gibbs sampling and Markov chain Monte Carlo
(MCMC) methods were employed for Bayesian inference
[33, 34]. Because of the anticipated heterogeneity, we con-
sidered both fixed-effects and random-effects models to pool
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the network results. We selected the model with a better fit
by comparing the posterior mean of residual deviance.

Data were analyzed using R software (version 4.3.1). We
conducted a series of pairwise meta-analyses for all direct
comparisons, followed by a network meta-analysis for both
direct and indirect comparisons. In the network diagrams,
the line between each node represents a direct comparison
between two interventions. The width of each line indicates
the number of studies reporting a comparison between the
two interventions. We measured the level of heterogeneity
with the 12 statistic; an I? < 50% was considered to have no
significant heterogeneity, in which case we used a fixed-
effects model to calculate the pooled effect sizes. Otherwise,
a random-effects model was used.

We estimated the ranking probability of each interven-
tion using the surface under the cumulative ranking curves
(SUCRA) [16], which ranged from 0 to 100%. A higher
ranking probability indicates that the intervention has a

better efficacy or acceptability ranking. We conducted sen-
sitivity analyses by excluding unpublished data, studies that
included patients already taking antidepressants, and studies
with a high risk of bias rating to test the robustness of the
results. We tested for publication bias with Egger’s test. The
network diagrams were produced using the “mvmeta” pack-
age in Stata (version 14).

Results
Quality of relevant studies

A total of 633 records were retrieved; after removing dupli-
cate records, we screened a total of 601 potentially eligible
articles found in our database search. We retrieved the full
texts of 102 potentially eligible studies for further consid-
eration and finally included 35 randomized controlled trials

Fig. 1 Flow diagram of the
search and selection of studies [ Identification of studies via databases and registers }
H Records removed before
-
- . screening:
é Fecoras [KieIMe howy - — Duplicate records removed
s Databases (n=633 ) :
= (n=32)
@
=
v
Records excluded:
liei:gg:s S > Meta analysis (n =30 )
( ) Systemic review (n = 31)
v
; Records excluded (did not meet
Reports sought for retrieval
P g ——| eligibility criteria in abstracts)
o (n=540)
£ (n'=438)
c )
- I
a
(Fnui'tf(’;tz ;;mc'es assessed ——+| Records excluded (did not meet
eligibility criteria in full text)
(n=67)
E Studies included in meta-analysis
3 (n=35)
g (N=2899 caregivers)
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(with 2899 patients) involving seven psychological inter-
ventions. A PRISMA flow diagram (Fig. 1) outlines the
selection process for studies included in the network meta-
analysis as well as reasons for exclusion.

Baseline characteristics of included studies

The baseline characteristics of the included studies are
shown in Table 1. The included studies were published
prior to 2023. According to the studies’ characteristics, the
mean age of study participants was 43.39, ranging from
27.40 to 59 years, and men comprised 65.61% of the sam-
ple population. Of the 35 included studies, 9 studies con-
ducted cognitive-behavioral therapy; 4 studies conducted
psychoeducation; 5 studies conducted supportive therapy;
4 studies conducted couples therapy; 9 studies conducted
meaning-centered psychotherapy; 3 studies conducted mind-
fulness-based interventions, and 1 study conducted music
intervention.

Risk of bias of included studies

Generally, the randomized controlled trials included in the
network meta-analysis showed an acceptable and relatively
low risk of biases. A total of 9 studies (25.71%) were rated
as low risk of bias, and 12 (34.28%) as high. According to
the Cochrane Collaboration tool, the remaining 40% of the
studies lacked information on key evaluation areas. There-
fore, their risk of reporting bias was unclear.

Analyses of outcomes
Anxiety

Figure 2a displays the key findings of the network meta-
analyses. Compared with the control groups, three psycho-
logical interventions were statistically significantly effective
in reducing anxiety symptoms. They included meaning-
centered psychotherapy (MD = — 5.48, 95% CI (— 8.46 to
—2.49)), psychoeducation (MD = — 9.38, 95% CI (— 13.76
to —4.94)), and supportive therapy (MD = — 7.05, 95% CI
(— 11.12 to —3.05)) (Fig. 2b). Based on the interval estima-
tion of direct and indirect comparison, meaning-centered
psychotherapy, psychoeducation, and supportive therapy
were more effective than control groups. The ranking of the
interventions and the comparison-adjusted funnel plots for
the efficacy and acceptability networks are shown in Sup-
plementary Appendix G, E. Relative effect sizes of different
interventions according to network meta-analysis (Random
model) are presented in Supplementary Appendix D.

Depression

The main findings of the network meta-analyses are shown
in Fig. 3a. Compared with the control groups, two psycho-
logical interventions were statistically significantly effective
in reducing depression symptoms. They included meaning-
centered psychotherapy (MD = — 5.13, 95% CI (- 8.27 to
—1.96)) and supportive therapy (MD = — 5.59, 95% CI
(— 9.83 to — 1.36)) (Fig. 3b). Based on the interval estima-
tion of direct and indirect comparison, meaning-centered
psychotherapy and supportive therapy were more effective
than the control groups. The ranking of the interventions
and the comparison-adjusted funnel plots for the efficacy
and acceptability networks are shown in Supplementary
Appendix G, E. Relative effect sizes of different interven-
tions according to network meta-analysis (Random model)
are presented in Supplementary Appendix D.

Analyses of subgroup outcomes

Subgroup analysis assessed the effects of cancer type and
intervention duration on caregiver anxiety and depression.
The results indicated that interventions longer than eight
weeks were more effective in reducing anxiety. Specifically,
supportive therapy showed significant efficacy in reducing
anxiety symptoms when interventions lasted longer than
eight weeks. Anxiety among caregivers often arises from
uncertainty about the patient’s future, and supportive ther-
apy helps reduce this anxiety by promoting optimism and
encouraging active involvement in the patient's care. The
subgroup analysis also demonstrated that supportive therapy
was the most effective intervention for reducing depressive
symptoms, as it facilitated emotional expression, experi-
ence sharing, and problem discussion, helping caregivers
find meaning in their caregiving role.

In subgroup analysis, this study analyzed the effects of
cancer type and duration of the psychological intervention
on caregiver anxiety and depression. Network meta-analysis
can be done when the intervention duration exceeds eight
weeks. The main findings of the network meta-analyses are
shown in Fig. 4a. Compared with the control groups, one
psychological intervention was statistically significantly
effective in reducing anxiety symptoms: supportive therapy
(MD = —-9.56,95% CI (- 17.35 to —2.15)) (Fig. 4b).

Discussion

To our knowledge, this study represents the first network
meta-analysis to evaluate the effectiveness of different psy-
chosocial interventions in reducing anxiety and depression
among cancer caregivers. Previous studies with similar
inclusion criteria did not employ a network meta-analysis
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Fig.2 Network graph (a) and a
forest plot of network meta-

analysis results (b) for anxiety

outcomes
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approach. Results of the meta-analysis are shown in Sup-
plementary Appendix F. Our results indicate that psychoe-
ducation, supportive therapy, and meaning-centered psycho-
therapy are particularly effective in alleviating anxiety and
depression. These interventions were found to be superior to
control conditions, such as usual care or wait-list controls.
The effectiveness of psychoeducation may be attributed
to its focus on providing caregivers with accurate informa-
tion, empowering them with knowledge about cancer and
caregiving, and equipping them with coping skills to address
challenges effectively. By reducing fear of the unknown, psy-
choeducation helps alleviate anxiety and depression [2]. It
is possible that psychoeducation also enhances caregivers’
sense of control and self-efficacy, which are crucial factors
in managing stress and preventing burnout. Providing car-
egivers with clear guidelines and resources can help them
feel more competent in managing their caregiving roles, as

other invtervention Favours Usual_care

well as reducing the feelings of helplessness and isolation
that can contribute to psychological distress.

Supportive therapy ranked second in terms of effective-
ness among the seven non-pharmacological interventions.
This intervention focuses on the mental state of caregivers,
who often face significant physical, emotional, and material
burdens, which can then lead to fatigue, anxiety, depres-
sion, and other symptoms [4, 11]. Supportive therapy pro-
vides emotional encouragement, facilitates the expression
of feelings, and fosters a supportive environment for shar-
ing experiences. The support offered through these therapies
helps caregivers feel less isolated in their caregiving journey
and offers a sense of community, which can be a powerful
antidote to depression and anxiety. In addition, supportive
therapy may provide an outlet for emotional release, allow-
ing caregivers to process their feelings in a safe space with-
out fear of judgment.
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Fig.3 Network graph (a) and a
forest plot of network meta-
analysis results (b) for depres-

. Mindfulness based interventions
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Meaning-centered psychotherapy ranked third in effec-
tiveness. It is a type of psychotherapy that focuses on
enhancing spiritual well-being, fostering a sense of mean-
ing, and improving quality of life. Meaning-centered psycho-
therapy aims to increase caregivers’ well-being and sense of
purpose, thereby reducing anxiety and depression. Given the
long duration of cancer treatment, caregivers often experi-
ence prolonged psychological distress. Meaning-centered
psychotherapy helps caregivers connect with their sense of
purpose, thereby enhancing their outlook on life and overall
mental health [35]. Meaning and purpose are particularly
important for caregivers, as they can provide a sense of ful-
fillment and motivation that then allows caregivers to con-
tinue in their roles despite the challenges they face. Through
meaning-centered interventions, caregivers may also learn
to find positive aspects of their caregiving experience, such
as personal growth and increased resilience, which also con-
tribute to improved mental health outcomes.
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The findings of this study have important implications
for clinical practice. Healthcare providers should be aware
of the psychosocial needs of cancer caregivers and consider
incorporating psychoeducation, supportive therapy, and
meaning-centered psychotherapy into routine care. Car-
egivers often go unnoticed in the healthcare system, as the
focus is primarily on the patient. However, providing tar-
geted interventions for caregivers can significantly improve
their quality of life, which ultimately benefits the patient as
well. Healthcare professionals should also be encouraged
to receive specialized training so that they can deliver these
psychosocial interventions effectively. Tailoring interven-
tions to the specific needs of caregivers based on the type of
cancer, the stage of illness, and cultural considerations may
further enhance their effectiveness.

Furthermore, interventions such as psychoeducation can
be adapted to digital platforms, allowing caregivers to access
resources and support remotely. Given the increasing use
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Fig.4 Network graph (a) and a
forest plot of network meta-

analysis results (b) for anxiety

subgroup (> 8 weeks)

Mindfulness based interventions

Supportive therapy

Meaning Centered Psychotherapy

Couples therapy

Cognitive behavioral therapy

Wait List Control

Usual care
b
Compare.with.Usual_care Mean difference(95%Crl)
Cognitive_behavioral_therapy li * 098 (-703t04.72)
Couples_therapy .- 023(-865t09.12)
Meaning_Centered_Psychotherapy B i -3.22(9.30t0 2.77)
Mindfulness_based_interventions li ©-122(-594103.69)
Supportive_therapy u i 056 (-17.35t0-2.15)
Wait_List Control " 629 (-146410192)
20 0 3

of telehealth and online interventions, future studies should
explore the feasibility and effectiveness of delivering these
therapies through digital means, especially for caregivers
who have limited access to healthcare facilities or face time
constraints.

Our findings are consistent with earlier meta-analyses that
showed psychosocial interventions are generally beneficial
for caregivers. However, by using network meta-analysis,
we were able to compare multiple interventions simultane-
ously, offering a more comprehensive view of their rela-
tive effectiveness [16]. Unlike previous studies that often
relied on direct comparisons between two interventions, this
approach allowed us to integrate evidence from both direct
and indirect comparisons, thereby increasing the robustness
of our findings. It is important to note that our results dif-
fer from some prior meta-analyses regarding the efficacy of
cognitive-behavioral therapy (CBT) and mindfulness-based
interventions, which were not found to be as effective as
psychoeducation, supportive therapy, and meaning-centered
psychotherapy. This discrepancy may be due to differences

other invtervention Favours Usual_care

in study quality, intervention formats, or population char-
acteristics, highlighting the need for more high-quality
research in this area.

A major strength of this study is the use of network meta-
analysis, which allowed for a comprehensive synthesis of
data and the simultaneous comparison of multiple inter-
ventions. This approach provided more robust and reliable
estimates than traditional meta-analysis, particularly in
identifying the most effective psychosocial interventions for
reducing anxiety and depression in cancer caregivers [16].
Additionally, the similarity between different psychotherapy
protocols often makes it challenging to distinguish between
interventions, which the network meta-analysis approach
helps to address.

However, it is noteworthy that previous studies have
reported inconsistent findings regarding some psychosocial
interventions, particularly cognitive-behavioral therapy
(CBT) and mindfulness-based interventions. These dis-
crepancies may be attributed to methodological differences
across studies, such as variations in study design, sample

@ Springer
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sizes, intervention duration, delivery formats (individual
vs. group), and differences in participant characteristics
including caregiver burden levels and cultural background.
Such heterogeneity underscores the need for further high-
quality research to clarify the effects of these interventions
in diverse caregiver populations.

It is important to acknowledge that this study has some
limitations. First, we included studies from China, which,
while they improved the comprehensiveness of the analysis,
had overall lower methodological quality and incomplete
descriptions of methods and outcomes; this could have intro-
duced bias and variability in the results [15]. The variabil-
ity in measurement tools for anxiety and depression used
across studies may have also contributed to the heteroge-
neity observed in the network meta-analysis. Standardizing
outcome measures in future research would allow for more
accurate comparisons between studies. Moreover, due to
the subjective nature of psychological outcomes, the lack
of blinding in most trials may have led to an overestimation
of intervention effects. Addressing these methodological
issues in future research will be essential in confirming the
effectiveness of these interventions. Additionally, due to the
limited availability of detailed data in the included studies,
subgroup analyses were restricted to cancer type and inter-
vention duration. This limitation may have constrained the
exploration of other potentially relevant factors.

Future research

Future studies should focus on exploring the long-term
effects of psychosocial interventions for caregivers, as many
existing studies lack long-term follow-up data. It is crucial
to determine whether the benefits of interventions like psy-
choeducation, supportive therapy, and meaning-centered
psychotherapy are sustained over time. Moreover, future
research should aim to include diverse caregiver populations
to gain insight into how to tailor interventions to the unique
needs of different groups. Additionally, digital interventions,
such as mobile applications, offer innovative ways to make
psychosocial support more accessible. Research on their fea-
sibility and efficacy could significantly enhance support for
caregivers, particularly those in underserved areas.

Conclusions

This network meta-analysis provides evidence that psych-
oeducation, supportive therapy, and meaning-centered psy-
chotherapy are effective in reducing anxiety and depression
among cancer caregivers. These interventions should be
integrated into routine cancer care to support caregivers and
improve their quality of life, and thereby ultimately benefit
patients as well. Future research should continue optimizing

@ Springer

these interventions and exploring technological innovations
to improve their accessibility.
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