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Abstract

Background: The delivery of clinical care services using personalized health approaches is an integral component of cancer care.
This review synthesized evidence on the efficacy and cost-effectiveness of stepped-care interventions delivered to manage therapy-
related symptoms in cancer populations compared with care as usual (CAU).

Methods: Systematic searches were conducted in MEDLINE, PsycINFO, Embase, Web of Science, Cochrane Library, National Health
Service Economic Evaluation Database, and EconlLit to identify studies published from January 2010 to November 2024. Peer-
reviewed studies that reported outcomes of stepped interventions and CAU were included, and quality appraisal was performed
using the Cochrane Risk of Bias 2 and the Risk of Bias in Non-Randomised Studies—of Interventions tools.

Results: The review summarizes a total of 22 studies, involving 4588 unique adult cancer survivors. Fourteen studies identified statisti-
cally significant improvements in symptom severity and clinical outcomes comparable to those of CAU. The stepped-care group showed
reduced mean severity scores for distress, insomnia, and fatigue, as well as improved stress reactions and emotional reactivity, and
fewer palliative care visits. The low uptake of the intervention and inadequate assessment of comorbid symptoms have hindered the
ability to draw conclusive recommendations across several studies. Four studies evaulated the cost-effectiveness of stepped-care inter-
ventions compared to CAU. Two of these studies reported significant cost savings of approximately €19 991 for each point improvement
on the distress scale and lower incremental costs of approximately €3950 associated with stepped-care interventions.

Conclusions: This review highlights the potential clinical and economic benefits of implementing stepped-care interventions to
reduce the severity of cancer-related symptoms. Further research is warranted to assess the long-term effectiveness, cost-effective-
ness, and implementation feasibility of stepped-care interventions in real-world clinical care settings serving cancer populations
with diverse needs.

prolong these symptoms.” Variations in the cancer type,” stage at
cancer diagnosis® or therapy intensity? can all affect the severity
of cancer-related symptoms. Nevertheless, an elevated burden of
symptoms has been observed among survivors of common can-
cer types (such as breast, gynaecological, and prostate cancer).’
Thus, effective symptom management is warranted to address
the negative health and financial effects associated with the ris-

Introduction

Over the past decades, the management of cancer-related symp-
toms has gained increasing public health attention due to the
adverse psychological, physical, and financial effects of unman-
aged symptoms on cancer patients and survivors.’® The pres-
ence of a single unmanaged symptom,” or multiple unmanaged

symptoms,* can diminish the individual’s quality of life (QoL),
affecting psychological and physical functioning™* and contribu-
ting to financial distress.® The adverse effects of cancer can
potentially extend for many years after treatment completion.’
Studies have identified a range of symptoms commonly experi-
enced by cancer patients and survivors, including pain, tired-
ness/fatigue, sleep deprivation, loss of appetite, irritability and
emotional distress, depression, poor memory, fear of recurrence,
and distractibility.>® Nonclinical factors, such as limited voca-
tional activity and social isolation, can further exacerbate and

ing global burden of cancer.'***

There is international recognition of the challenges associated
with managing cancer (eg, high demand for clinical-care services
and specialist shortages) and the need to develop and optimize
cost-effective approaches to manage the short- and long-term
adverse effects of cancer, including acute and persistent symp-
toms.**** The stepped-care approach has been endorsed in sev-
eral clinical practice guidelines'®'® as an effective, personalized
treatment approach for managing symptoms. It provides the
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opportunity to deliver optimal patient care that maximizes the
use of scarce health-care resources (eg, specialized expertise).'’
The stepped-care model consists of a hierarchy of interventions
at varying intensity levels, matched to individual needs based on
factors such as symptom severity, clinical response to initial
treatment, risk of self- and other-directed aggression or history
of treatment failure.?>?! The health system’s capacity to address
individual needs depends on the availability of local resources,
service structure, and patient preferences.’**! This model can be
implemented through a progressive or stratified approach.” In
the progressive approach, all patients start with the lowest inten-
sity intervention and are stepped up to higher intensity interven-
tions if clinically meaningful improvements are not observed.?
In the stratified approach, patients’ are assessed before assign-
ment into an intervention, and subsequently matched to the
appropriate intervention based on their assessment outcome.?
Low-intensity interventions usually involve self-paced online
educational materials,'® while high-intensity interventions usu-
ally involve face-to-face clinician-administered therapy with or
without pharmacotherapy.”*°

In oncology care, stepped-care models have been recom-
mended for optimal management of depression, anxiety, and
fear of cancer recurrence in adult cancer survivors, as supported
by the American Society of Clinical Oncology®® and recent clini-
cal pathway guidelines developed through expert consensus.?’
Research on the effectiveness and cost-effectiveness of stepped-
care interventions within cancer treatment centers and long-
term follow-up clinics is an evolving area of study.?® Assessing
the capacity of implemented interventions to optimize resource
utilization and improve symptom management among cancer
patients and survivors is warranted.?*° This review aimed to
summarize the evidence on the efficacy and cost-effectiveness of
stepped-care interventions utilized to manage symptoms experi-
enced by cancer patients and survivors.

Methods
Research design

The study protocol was registered in the International
Prospective Register for Systematic Reviews (CRD 42022298245)!
and conducted in accordance with the ethical principles of the
Declaration of Helsinki.>? The review was prepared in accordance
with the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses guidelines.®

Eligibility criteria

The selection criteria were based on the population, intervention,
and outcome elements of the review objective. The target popu-
lation comprised individuals who had been recently diagnosed
with cancer, those currently undergoing or scheduled to undergo
cancer treatment, or those who had completed their course of
treatment. The primary intervention was defined as a staged or
sequential therapeutic program. The comparator intervention
was not specified in the selection criteria to broaden the scope of
relevant evidence. The assessed outcomes were defined as
changes in symptom severity, health-care costs, or frequencies
of health service utilization. Unfiltered evidence from case-con-
trol studies, nonexperimental retrospective and prospective
cohort studies, or randomized controlled trials was eligible for
inclusion in the review. The exclusion criteria included study
data not published in English, studies not available in full text,
and other publication types such as case reports and conference
abstracts. In addition, gray literature sources were not reviewed.
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Search strategy

A systematic literature search was conducted using the data-
bases Medline, PsycINFO, Embase, Web of Science, Cochrane
Central Register of Controlled Trials (CENTRAL), National Health
Service Economic Evaluation Database, and EconlLit to retrieve
peer-reviewed studies published between January 2010 and
October 2022. The systematic search was updated twice: first to
review studies published between January 2022 and December
2023, and subsequently to review studies published from January
2024 to November 2024. The updated searches were performed
in Medline, APA PsycINFO, and CENTRAL to identify additional
peer-reviewed studies.

The stepped-care model emerged in the early 2000s; however,
its implementation and assessment in clinical care settings
remain limited.?® Thus, a 10-year timeline (ie, from 2000 to 2010)
was considered sufficient to allow for the development of a
potentially more refined model. A preliminary search for poten-
tially relevant evidence on the health and economic benefits of
stepped-care interventions implemented in cancer care settings
indicated that excluding the comparison and the outcomes of the
intervention from the search strategy would not significantly
affect the sensitivity of the search.?* The following search terms
were used: (neoplasm* or cancer*) AND (‘stepped care” or
stepped-care or “adaptive care” or “sequential care” or stage-
based or “stratified care”). Database-specific medical subject
headings and Boolean operators were used to optimize the
retrieval of relevant articles.*° The reference lists of eligible
studies were manually searched to identify other relevant stud-
ies. A comprehensive summary of the search strategy can be
found in Table S1.

Study selection

The screening process was managed using the reference man-
agement systems EndNote X21 (Clarivate, United States) and
Covidence (Veritas Health Innovation, Australia). Four reviewers
(T.A., GK.S., SP.R., D.S.) independently screened the titles and
abstracts of nonduplicate articles to assess their relevance.
Discrepancies in eligibility decisions were resolved through dis-
cussion with a senior reviewer (M.P.). Four reviewers (T.A., GK.S,,
S.P.R.,, D.S.) conducted the full-text review of all eligible and
potentially eligible studies, with each article independently
assessed by 2 reviewers. Interrater agreement between reviewers
was assessed using the unweighted Cohen’s Kappa statistic (x),
which estimates the level of agreement beyond chance.*” Kappa
statistic ratings are defined as follows: substantial (x> 0.60),
moderate (x 0.41-0.60), poor to fair (k <0.40).*” In this study, the
interrater statistic indicated substantial agreement between
reviewers’ decisions (k statistic=0.7).

Data extraction and synthesis

Details of the study design were extracted, including participant
characteristics, geographical location, recruitment setting, symp-
toms assessed, assessment scales used, perspective of economic
evaluation, estimated costs, research design, and duration of out-
come assessment. Details of the administered interventions were
also extracted, including the number and description of stepped-
care components, mode of delivery, clinical step-up criteria,
description of usual care or control interventions, and main find-
ings. One reviewer (T.A.) extracted the data using a structured
Excel extraction form. Subsequently, 3 reviewers (G.K.S., S.P.R,,
and D.S.) evaluated the accuracy and completeness of the
extracted data. A narrative synthesis was performed to summa-
rize evidence on the effectiveness and cost-effectiveness of the
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stepped-care models relative to care as usual (CAU), where avail-
able. The following information was synthesized: changes in
symptom severity scores, proportions of patients with improve-
ments in assessed symptoms or quality-of-life domains, fre-
quency of health-care service utilization, and health and
nonhealth cost savings and cost-effectiveness. Descriptive statis-
tics (means, P-values, and SD) of the study characteristics and
effect measures were also reported.

Risk of bias (quality) assessment

The Cochrane Risk of Bias (version 2, RoB2) tool was used to eval-
uate the strength of evidence in studies with a randomized con-
trolled design.®® Risk of Bias 2 assesses the risk of bias using
signaling questions within 5 domains: (1) bias arising from the
randomization process, (2) bias due to deviations from intended
interventions, (3) missing outcome data, (4) bias in the measure-
ment of the outcome, and (5) bias in the selection of the reported
result. The judgment for each domain is compiled into an overall
judgement, classified as “low risk of bias,”, “some concerns,” or
“high risk of bias,” depending on the worst judgment in any of the
domains.®® The Risk of Bias In Non-randomised Studies—of
Interventions (ROBINS-I) tool was used to evaluate the strength
of evidence in studies with a non-randomized design.* Risk of
Bias In Non-randomised Studies—of Interventions assesses inter-
nal validity through 7 signaling domains related to the experi-
ment stages: preintervention (addressing bias due to
uncontrolled confounding and selection of participants into the
study), intervention (addressing classification of interventions),
and postintervention (addressing deviations from intended inter-
ventions, handling of missing data, measurement of outcomes,
and selection of the reported result).*® Four reviewers (T.A., GK.S.,
S.P.R, and D.S.) independently assessed the quality of the evi-
dence. A senior reviewer (M.P.) was available to discuss unre-
solved discrepancies in decisions and facilitate consensus.
Although no strict inclusion criteria were used based on the qual-
ity assessment, recommendations were formulated based on the
reliability of the reviewed evidence.

Results
Literature search and study characteristics

The systematic search identified 9862 published abstracts; 22
peer-reviewed studies met the inclusion criteria.**®* Figure 1
summarizes the selection and exclusion of the identified articles
at different stages of the review. Prospective randomized con-
trolled trial (RCT) was the predominant design in 17 studies. Five
studies evaluated the intervention using nonrandomized study
designs, including 3 single-group sequential designs,*****” 1 pro-
spective nonrandomized design,*® and 1 retrospective cost-
effectiveness analysis.>®

Sixteen studies analyzed the effect of the intervention in
unique participant samples (Table 1),%0-43:45:48-50.52-57.60.61 hile 6
studies evaluated the outcomes of the intervention by examining
the participants of an existing RCT.**46:47:51.5859 Of the 16 dis-
tinct RCTs, 4 summarized outcomes in cancer cases irrespective
of their treatment status.*>>>°%%% Ten of the 16 studies examined
participants diagnosed with any cancer type.*4349:20.53-57.€0 gy
(out of 16) studies examined participants with specific cancer
types  (primarily  colorectal, lung, head, and neck
tumors) *1424%:48:52.61 Eoyr (out of 16) studies exclusively exam-
ined cases of advanced and metastatic cancers. *°%°%6!
Stratified outcomes by other cancer-related characteristics were
rarely reported. One study, however, briefly investigated whether

referral to consultation-liaison services and improvements in
emotional well-being differed by the stage of cancer diagnosis,
comparing patients with early-stage (I/II) vs advanced-stage (III/
IV) disease.”?

The review summarized the outcomes observed in 4588
unique participants (primarily adults aged 18 years), comprising
diagnosed cancer patients*0434>:49:50:52:56.60.61 o1 cancer survi-
vors with a history of oncologic treatments.””’**° The participants
were recruited from various health-care settings (including
oncology departments, hospitals, and medical care clinics) in
Australia, Canada, Denmark, Germany, the Netherlands, the
United States, Norway, and Sweden. The sample sizes of the
reviewed studies ranged from 19°° to 1012 participants.”
Females constituted 49.8% of the total unique participants. The
mean age of participants was 63.8years (range 54.4-
66.5 years),10:42:43:45,48:50,52-55,57.60.61 The gtydies evaluated the
effects of interventions over varying durations, ranging from
2.1*% to 24°® months. Several studies excluded participants with
characteristics that might confound or distort the intervention'’s
effect, including current psychotherapy or psychotropic medica-
tions, suicidal risk, specific medical complexities (eg, severe psy-
chopathology, cognitive impairment, sleep apnea, or any disease
burden), or insufficient English-language proficiency (Table 1).

Risk of bias within studies

The risk of bias was judged to be low in 83% of the included RCTs
(Figure 2). There was some concern for bias in 2 studies related to
the randomization process (specifically the concealment of allo-
cation),*® the percentage of missing outcome data,*®** and the
measurement of the outcome.?® The risk of bias across the
single-arm studies testing the feasibility of stepped intervention
was judged to be moderate, primarily due to insufficient control
for key confounding factors****°*>” and the high dropout rates
during the higher intensity steps (Figure 3).4*>°’

Assessed outcomes

Psychological distress (primarily defined as the presence of anxi-
ety or depression) was the most commonly examined symp-
tom‘40742,45748,50,52755,60,61 fOHOWed by insomnia,43'45’50'57’59
health-related quality of life (HRQoL)*"**°%>%61  and
fatigue®>%>*°¢ (Table 1). The main measurement scales used to
assess these symptoms were the Hospital Anxiety and
Depression Scale (HADS, anxiety HADS-A, and depression HADS-
D),10742,44-48,50.52.33.55 the Insomnia Severity Index (ISI),****°%>7
the Functional Assessment of Cancer Therapy-Fatigue (FACT-
Fatigue), and the European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-
C30).%>*8201 1n one study, palliative care clinicians documented
the pattern of palliative care service use among participants in
the trial arms.®! The cost-effectiveness of stepped-care interven-
tions was assessed in 4 studies by estimating the health and eco-
nomic benefits measured in quality-adjusted life years
(QALYs)***¢ and health-care costs®>° (Table 2).

Characteristics of stepped-care interventions and
standard care

The structure and content of stepped-care interventions varied
across studies (Table 2). Among the 16 distinct RCTs, 9 examined
outcomes in a 2-step intervention,**43:45:50:5456,57.60.61 4
investigated a 3-step intervention,*>**°*°> and 3 focused on a 4-
step intervention.**®°? Ten studies administered the progres-
sive stepped approach?®#>:#8:52:54,56.57.6061 anq 6 administered

the stratified approach.#¥#34%5%55  predetermined clinical
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Identification of studies via databases and registers

S Records identified from

"g 8 electronic databases®
;g (n=9,862)
Rl
5 N Duplicate removed
= - (n=1,257)

\ 4

Studies screened
(n = 8,605)
o | Studies excluded
£ i (n=8,554)
g 4
@ Studies sought for retrieval
@ (m=351)
Studies not accessible through
institutional library access
n=1) Full-text studies excluded
(n=28)

\ 4
£ Full-text studies assessed for Intervention not relevant to
= eligibility review question (n = 20)
) (n=50) Trial discontinued before
= participant recruitment (n =

> 1)
Insufficient data (n = 2)

= A 4 Preliminary data of trial,
= Studies included in review later published with full
E (n=22) results (n = 5)
]

Figure 1. Preferred reporting items for systematic reviews and meta-analyses diagram of included studies. SUpdated searches from October 2022 to

December 2023 were performed in 3 of the 8 databases.

indicators of symptom progression or persistence were used to
assess the effect of therapy at the end of each step (progressive
approach) or the assigned step (stratified approach). These indi-
cators were used to determine the next step of the intervention.
The least intensive steps typically involved watchful waiting (ie,
disease monitoring through periodic assessments)*!*?#852 and
guided self-management using expert-developed printed and
online materials, such as booklets, problem-solving activities,
and cognitive behavioral strategies, 0-434548:50.52.54-56 The most
intensive step across all studies involved face-to-face consulta-
tions with a specialist. One study examined the intervention’s
effectiveness in identifying individuals needing symptom man-
agement by conducting first-step screening, followed by second-
step routine clinical consultation, which facilitated referral to
appropriate health-care services (step 3).>* Six (out of 22) studies
assessed primary and secondary outcomes using the original
intervention components,***¢:47:51:5859 participants randomized
to CAU received ad hoc emotional support from a medical profes-
sional (including a hematologist, oncologist, nurse, or family doc-
tor) or through a standard consultation without a structured

psychological intervention, except for those requiring emotional
support.*”*&>1€0 The reasons for dropout during the intervention
included death,** self-efficacy for symptom management,***
death,*1#552:53.55.6061  increase in the  burden  of

42,43,48,49,52,53,55,56 g ccessibility barrier,*”*%°° and lack of

illness,
time 48,50,56

Efficacy of components of stepped-care
interventions

Overall, 8 studies (out of 16) reported improvements in symp-
toms following participation in guided self-management inter-
ventions *#342:4850.5657  Opne study did not identify any
improvement in symptoms,®” while 4 did not report data on the
improvements associated with self-management interven-
tions.*"42>4°% The overall proportion of participants who experi-
enced an improvement in symptoms following low-intensity
therapy (predominately watchful waiting and guided self-help
educational materials) ranged from 34%*® to 100%.** One study
used data from an existing RCT*® to examine differences in the
effect of the stepped intervention among the subgroups of the
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Risk of bias domains

Study

OICIOIOIOIOCIICICIOIOIO
OICIOIOIOIOIOICICIOIOIO

Domains:

D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data.

POPEOIEOO®O®
POPOOPO®O®®®
CIOIOIGICIOIOIOICIOIOIC,
POXXOHOO®O®

Judgement
. Some concerns
+ Low

D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.

Figure 2. Risk of bias assessment for distinct randomized controlled trials, according to the domains of the Cochrane risk-of-bias tool (version 2).

Risk of bias domains

Study

Domains:

D1: Bias due to confounding.
D2: Bias due to selection of participants.
D3: Bias in classification of interventions.

Judgement
‘ Moderate
+ Low

D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.

D6: Bias in measurement of outcomes.

D7: Bias in selection of the reported result.

Figure 3. Risk of bias assessment for distinct nonrandomized experimental studies, according to the domains of the Risk of Bias in Non-Randomised

Studies—of Interventions.

participants.?” This study revealed that patients were more likely
to recover after low-intensity therapy if they had a psychiatric
diagnosis (OR=4.8, 95% CI=1.3 to 18.2), a higher baseline EORTC
QLQ-C30 score (OR range=1.0-1.1 per point increase), or better
scores per point increase in emotional functioning (OR=1.0, 95%
CI=1.0 to 1.0), dyspnea (OR=1.0, 95% CI=1.0 to 1.0), and

distress (OR=0.8, 95% CI=0.7 to 1.0).”” Seven studies (out of 16)
incorporated self-administered and facilitated cognitive behavio-
ral therapy (CBT) as moderate- and high-intensity
therapy.*4345:50.5456.57 The proportions of patients who experi-
enced symptom improvement following CBT, as reported in dif-
ferent studies, were 66%,”° 80%,** and 100%."*>” Problem-solving
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therapy was incorporated as a moderate-intensity therapy and
delivered by a trained expert in 3 studies (out of 16).*%*%°2
However, the proportion of patients who received this therapy
was low in all studies.*!*&:2

Effect of stepped-care interventions on symptom
severity

Psychological distress

Eleven studies assessed the effect of stepped-care on psychologi-
cal distresg?#2:42:48:20.5255, 38 15ing primarily the HADS. Of these
11 studies, 5 reported an overall positive effect of stepped-care, 4
found no significant differences, and 2 yielded inconclusive
results.*”>? These 5 studies identified a positive effect on distress
among stepped-care participants compared with CAU
participants *4>46:5458 The interventions comprised either 2
steps (including guided self-management strategies and ad hoc
support from a trained professional)*****°® or 4 steps (including
watchful waiting, guided self-management strategies, face-to-
face problem solving, specialized psychological therapy and/or
medication, or CBT sessions)**® over varying observation peri-
ods (including 6,**°** 10,** 12,*® and 24months®®). The studies
reported various indicators of improvement in symptoms in
response to stepped-care, including medium to large effect esti-
mates (0.7°* and 0.6*%), a larger than 20% decrease in mean HADS
score,*® a significant difference in mean depression scores (1.8,
P<.01),*! and a clinically significant decrease in depression
scores (>2).°® One RCT assessed the sustainability of the
observed clinical effects of SC on distress*® beyond 12 months.”®
This RCT identified a sustained improvement in depression
scores at 18 months but not at 24months, while a clinically
meaningful improvement in anxiety was observed at both 18 and
24months.*® Two studies reported the proportion of stepped-
care participants with a positive response to low-intensity ther-
apy: 34% of participants with distress*® and 100% of participants
with depression.*® For moderate- to high-intensity therapy, the
proportions were 26% for participants with distress*® and 100%
for those with depression.* Four studies demonstrated no signif-
icant differences in distress severity scores between participants
in the stepped-care and CAU groups.*®*>**°> These studies also
reported several other benefits of stepped interventions,
including decreased cancer-related stress reactions,”® greater
self-reported reduction in depression and anxiety,* enhanced
identification of patients with unmet support needs,>® and
reduced symptoms among participants with higher baseline dis-
tress scores (HADS>15) and those with disease progression.”
Two studies with inconclusive findings reported low uptake and
adherence to stepped-care interventions.*>>? Depression symp-
toms were also assessed using the Centre for Epidemiological
Studies—Depression Scale, which showed improvement in scores
among the intervention’s participants at 6 and 24 months of the
observation period.®°

Insomnia

Six studies assessed the effect of stepped-care on alleviating
insomnia symptoms.***>**>7=9 In all 6 studies, the intervention
comprised 2 steps, generally involving guided self-management
(educational materials or CBT resources) and a CBT program
delivered by a trained psychologist or a behavioral sleep medi-
cine clinician.****°%°7%9 In 4 studies, the interventions primarily
targeted insomnia symptoms in participants with sleeping diffi-
culties (ie, ISI scores indicating subthreshold, moderate, or severe
symptoms).**°%57:>9 These studies demonstrated improvement
in sleep difficulties with ISI severity scores decreasing from 15.2-

17.1 at baseline*****” to 6.2 at 2.1 months,** 6.9 at 12months,*
and 9.5 at 18 months (for participants with delayed entry into
step 2).°” Three of these 4 studies assessed the effect of stepped-
care using a single-arm, non-randomized design.*>°”*° At the
end of step 1, the remission rates observed in the intervention
group were 44%,%* 51%,”°° and 58%.°° Remitted participants
had a shorter duration and lower severity of insomnia symptoms
compared with nonremitted participants (P <.05).”” At the end of
step 2, the reported remission rates in the intervention group
were 66%°° and 86%.”” Detailed information about the character-
istics of remitted patients was not reported in these 2 studies®>*’;
however, the desire to receive professional support was common
among those who participated in step 2.°” In the Diggens et al.
trial, the participation of individuals referred to a high-intensity
intervention was low (5 out of 17 participants) due to other health
demands, insufficient time, and alternative support, which pre-
cluded efficacy assessment.*®> Two studies assessed the effect of
a 2-step, distress-targeted stepped-care intervention on insomnia
symptoms in the same participant sample over a 12-month
observation period,” with follow-up assessments at 18 and
24months.”® These studies did not identify significant differen-
ces in insomnia symptoms between participants in the interven-
tion and CAU arms.*>*® The risk of bias in 2 non-randomized
studies was moderate”®*’; however, the findings were consistent
with those reported in RCTs showing a low risk of bias.****>5

Fatigue

Five studies assessed the effectiveness of stepped interventions
in reducing fatigue.**%>*°¢%° Two trials primarily focused on
participants experiencing fatigue symptoms,>*°® where the inter-
ventions consisted of guided self-management support in step 1
and an internet-based CBT in step 2. These trials demonstrated a
reduction in fatigue levels at 3 (0.6)°° and 6 (effect size 0.3)>*
months of the intervention. The observed reduction in fatigue
was sustained at 12 months.>® The effect of stepped interventions
on fatigue was also assessed in another 3 studies, which provided
strategies that primarily targeted psychological distress,*” insom-
nia,*® and fatigue.®® Distress-targeted therapy led to a moder-
ately clinically relevant change in baseline fatigue score
(assessed using the Functional Assessment of Chronic Illness
Therapy Fatigue Subscale) at 10 months of observation; however,
this change was statistically non-significant.*> Conversely,
insomnia-focused therapy resulted in a significant improvement
in fatigue (effect size =0.9).°° Furthermore, therapy targeting QoL
was associated with a more substantial reduction in fatigue
scores in the stepped intervention group compared with those
receiving CAU.®° Overall, the risk of bias was classified as low

across the RCTs that assessed fatigue.**°%>*60

HRQoL issues

Eight studies assessed the effectiveness of stepped-care in
improving HRQoL, primarily as a secondary

outcome,*142:48:20.54.36.€0.61 1mprgyement in HRQoL was observed
across the enrollment period in 3 studies that compared changes
in HRQoL score in the intervention participants compared with
CAU (4.2, 95% CI=-7.5 to —0.9, P < .05*!; >10 points difference,
P<.05%; —2.2, P=.05).>* Insomnia-focused CBT showed compa-
rable effects in enhancing HRQoL for participants in the CAU and
stepped-care arms (F [4589] = 1.1, P = .4), with small to moderate
effect sizes observed at 6 weeks (intervention Cohen’s d=0.5;
CAU Cohen’s d = 0.7).°° However, no significant time or treatment
effects were observed after 6 weeks of the intervention (F
[4589]=1.1, P=.4; Cohen’s d=0.2)"° A similar transient



improvement in HRQoL was reported in a feasibility study of a
fatigue-focused stepped-care CBT trial, which identified an
improvement in scores from 7.5 at baseline to 5.5 at 6 weeks (ie,
after step 1). However, this improvement declined to 6.5 after 6
weeks of the intervention.®® A distress-focused, internet-based
RCT identified non-significant clinical differences between the
treatment arms on the overall global health status (defined on
the EORTC QLQ-C30 scale).*® However, small clinical differences
in social functioning, pain, dyspnea, insomnia, and diarrhea were
observed in the intervention group.** Small but non-significant
improvements in HRQoL scores were also reported in another
study.®® In palliative care settings, the stepped care intervention
demonstrated both statistically and clinically non-inferior effects
on quality of life compared to the early palliative care program at
the end of the intervention (adjusted mean FACT-L score: 100.6
vs 97.8; P < .05).5%

Fear Of cancer recurrence

Fear of cancer recurrence (FCR) was assessed in one non-
randomized study that assigned survivors of metastatic mela-
noma with sub-threshold FCR to self-management strategies
(~44% of 61), and those with moderate to severe symptoms
(~20% of 61) to individual therapy sessions.*” The self-
management strategies had a small effect on FCR (Cohen'’s
d=0.1), while the 5 individual therapy sessions had larger effects
(Cohen’s d=0.7).*° The mean scores indicating changes in FCR
and fear of progression (FoP) in response to the interventions
were calculated using the FCR Inventory Short Form (FCRI-SF)
and FoP Questionnaire Short Form (FoP-Q-SF) questionnaires.
The findings showed a higher effect of the individual therapy ses-
sions (FCRI-SF=24.3 vs 20.6; FoP-Q-SF=37.3 vs 33.7) than self-
management (FCRI-SF =17.7 vs 16.9; FoP-Q-SF =29.1 vs 29.0).*°

Sexual health

The efficacy of the intervention in reducing unmet sexual health
needs was examined in 2 studies that administered interventions
targeting psychological distress.>">> After adjusting for baseline
differences in sexual interest and enjoyment, the 4-step distress-
focused intervention had a non-significant effect on symptom
reductions compared with CAU at any step (P=.9)."* The pres-
ence of psychological distress (P=.6) or unmet sexual needs
(P=.6) did not moderate the change in symptoms.>* Supporting
evidence of a non-significant effect on symptoms of sexuality
was observed in the second study, which identified a minimal
difference between stepped-care intervention and CAU (adjusted
difference =0.2,95% CI=-0.8t0 1.3,P=.7).>°

Comparative cost-effectiveness

Four studies examined the cost-effectiveness of stepped-care
interventions***°>° primarily using randomized designs.***¢:
These interventions targeted psychological distress***® and
HRQoL issues® in cancer patients, as well as insomnia symptoms
in cancer survivors.®® Evidence on the cost-effectiveness of the
distress-focused CAU and stepped interventions was inconsis-
tent.***® One study estimated a statistically significant increase
in the number of QALYs gained (incremental effects =0.12) and
cost savings (mean cumulative costs =€3950) in the stepped-care
group compared with CAU.*® Another study estimated non-sig-
nificant differences between the 2 intervention groups in total
health-care costs (—€295; 95% CI=-3844 to 2579) and QALYs
(mean difference 0.0, 95% CI=-0.0 to 0.1).** However, a potential
cost savings of €19 991 for each point improvement on the HADS
was associated with the intervention.** The integration of
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screening and stepped collaborative interventions was also
linked to a $17 085 reduction in the annual per-patient costs of
admissions and readmissions to inpatient wards and emergency
departments, compared with CAU.°® Incremental cost-
effectiveness analyses of insomnia-focused stepped intervention
estimated an additional $173.0 (95% Cl=147.8 to 198.19) for
every percentage point increase in the proportion of survivors
with remission of symptoms, compared with CAU.>*

Discussion

This review synthesized evidence from 17 RCTs and 5 non-
randomized experimental studies conducted in the past 8 years
to evaluate the efficacy and cost-effectiveness of stepped-care in
managing cancer-related symptoms.”*®’ While most studies
exhibited a low risk of bias, a few showed concerns related to the
randomization domain.*>*® Several studies reported evidence
supporting the potential benefits of integrating stepped-care into
routine clinical services during cancer treatments and the post
survival phase. This integration may help reduce the severity of
symptoms,*!#34820.545761 improve patients’ social functioning
and cognitive capacity,” enhance referral to psychosocial serv-
ices,”® decrease visits to palliative care,®’ and lessen adverse
emotional reactions during anticancer treatment.*® These posi-
tive outcomes were observed in comparison to CAU and across
varying intensities of the stepped interventions.******>/ There
were no pronounced differences in the outcomes based on the
stepped approach (stratified vs progressive) or according to the
number of steps; however, targeted and facilitated therapy
appeared to (beneficially) moderate the effect of the intervention
on symptom reduction through tailored therapeutic support and
improved adherence to therapy. The response to stepped inter-
ventions varied across the studies, which can be attributed to
methodological differences (including stage and prognosis of
cancer, therapy components, severity of symptoms, and duration
of intervention) and regional differences in the availability and
quality of CAU.?° Overall, the intervention uptake was generally
low and precluded the formulation of conclusive recommenda-
tions in 2 trials.*>*? Nevertheless, the potential utility of the
intervention was evident in several studies with smaller sam-
ples,”®*” warranting further investigations with larger samples.
The reviewed RCTs primarily focused on improving psycho-
logical distress symptoms, either alone or in conjunction with
fatigue, chronic pain, unmet sexual needs, emotional reactivity,
insomnia, and low QoL. Across the studies, the improvement in
distress was determined based on a HADS cutoff score greater
than 7, which provides an optimal detection of distress changes
when evaluating cancer patients.®>® Several trials highlighted
the beneficial effect of stepped-care on distress reduc-
tion.*142595% Evidence of improved uptake of support for psychi-
atric morbidity upon integrating recommended screening and
stepped-care® highlights the added value of implementing the
model to enable better access to personalized care for patients
with and without high symptom severity scores. The organiza-
tional benefits associated with stepped-care could help address
current challenges in mental health-care, such as the widespread
gap between the need for treatment and the provision of care.®*
66 As for the trials that reported limited or no effect,*>*>%° the
findings were influenced by limitations in study design that war-
rant modifications in future studies. Specifically, the necessary
improvements include extending trial durations to generate con-
clusive evidence for individuals with severe symptoms,®>°
implementing effective strategies to mitigate dropout in the
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intervention group,®® and increasing sample sizes to better evalu-
ate treatment responses and response rates across diverse can-
cer populations.®® It is also important to utilize objective
methods to ascertain psychological distress at baseline,*® such as
diagnostic interviews and assessment of psychological and phys-
iological indicators.’ In addition, increasing the number of par-
ticipating sites can help minimize the effect of attrition on the
proportion of assessed participants.*>*°

All insomnia-targeted interventions contributed to improve-
ments in symptoms,*>*%>’ and notably, 2 RCTs identified clini-
cally meaningful changes in fatigue symptoms among cancer
patients managed using CBT strategies targeting insomnia and
distress.*>°° This suggests that implementing stepped interven-
tions which incorporate guided CBT (delivered in-person or
through digital health platforms) could enhance the efficiency of
care delivery. This can, in turn, reduce the adverse effects of
insomnia on psychological functioning.®®”* Evidence on the effi-
cacy of stepped interventions for managing fear of recurrence*
and unmet sexual needs®** in cancer survivors and patients is
limited. Further research is needed to assess symptom-focused
stepped interventions to evaluate their effectiveness in reducing
fear of recurrence and addressing sexual needs in cancer patients
and survivors.

The cost-effectiveness analyses showed that stepped inter-
ventions for newly diagnosed cancer patients*®°° and breast can-
cer survivors® could reduce the cost of symptom management
by optimizing the use of resources, while also contributing to
improved QALYs,*® insomnia symptoms,” and HRQoL.®
Inconsistent evidence of cost savings and symptom improvement
was observed in patients with metastatic colorectal cancer,
which can be explained by the complexity of psychological
needs’” and the low uptake of the intervention among these
patients. Additionally, the impact of a metastatic diagnosis may
lead to a higher likelihood of loss to follow-up due to death,”® as
well as differences in HADS cutoff used to step-up patients with
depression or anxiety (mild*® vs moderate).** Moreover, many
cancer patients receive emotional support through family mem-
bers and primary care.”*

The incorporation of evidence-based therapeutic approaches
is a key driver of the effectiveness of the reviewed stepped inter-
ventions. Self-management strategies are considered low-
intensity interventions that enable individuals with medical and
psychological complexity to self-manage their needs using
guided support.”® In this review, 8 studies reported a positive
response and clinically meaningful reduction in symptoms
(namely psychological distress, fear of cancer recurrence, insom-
nia, and fatigue) following guided self-administered sup-
port,*0:42:42:48:30.36.57 which indicates that more individuals can
be managed with less intensive therapy. The effectiveness of
self-management interventions (incorporating individual or
group delivery) has been reported in a previous systematic
review’® as an effective way to improve QoL indicators in cancer
survivors. Supporting evidence of self-management effectiveness
was also reported in a second systematic review that focused on
managing distress in adult cancer patients undergoing anti-
cancer treatments.”” Our findings also support the importance of
facilitation by nurses, psychologists or clinicians during the self-
management step.*04345:48-50.56.57 A gystematic review previously
reported supporting evidence indicating the importance of pro-
fessional facilitation when administering self-help interven-
tions.”” Four studies illustrated the effectiveness of self-support
accessed through digital platforms,*>*8°%°¢ which indicates that
stepped-care incorporating self-support can help expedite access

to symptom management strategies in settings with high
demand for supportive services.”® It is important to note that
patients with higher severity scores might experience greater
benefits from low-intensity therapy if the intervention was
offered over a longer duration compared with that offered in the
RCT context.”!

Although facilitated problem-solving therapy focused on
adaptive skills has been incorporated in 2 distinct stepped-care
studies,*®°? the small number of participants who received this
therapy precluded the formulation of conclusive recommenda-
tions. Nevertheless, the effectiveness of problem-solving in man-
aging symptoms experienced by cancer’’ and noncancer®*:#!
populations has been previously demonstrated. Future investiga-
tions on the effectiveness of the guided, self-administered prob-
lem-solving therapy component of stepped interventions in
cancer treatment centers and survivorship follow-up clinics are
warranted.

The reviewed evidence showed that low-intensity internet-
based CBT-I was not clinically inferior to CAU®® and can help
improve sleep quality in cancer patients®® and survivors.*’
Accessing personalized insomnia therapy through internet plat-
forms can improve accessibility, particularly useful in low-
resource settings, and may help alleviate the health and eco-
nomic burdens associated with the high prevalence of insomnia
among cancer populations.®® Facilitated, internet-based CBT tar-
geting psychological distress,*® fatigue,”® and multiple comor-
bid symptoms®* has demonstrated small*>*® and medium®*>°
treatment effects, which were sustained for short (3-
6months®*°%) and long (12-24 months***%) periods. Overall, the
findings indicate that incorporating facilitated internet-based
therapy for individuals with persistent symptoms can offer the
opportunity to address spatial and temporal constraints. A pre-
vious meta-analysis showed that psychotherapy administered by
an experienced expert has the greatest effect on cancer patients’
QoL and emotional well-being.®? Further research is needed to
identify effective strategies to enhance adherence to internet-
based CBT among cancer patients**® and survivors.?*

Clinical practice and future research

Disseminating educational resources about the value of stepped-
care to the relevant stakeholders via digital and other tailored
avenues can help increase the adoption of interventions and
optimize the efficient use of evidence-based practices.”*5*
Optimized accessibility to digital platforms with stepped-care
resources at key time points (eg, end of the treatment period and
during the transition to survivorship care or adult healthcare
services) can also help address support needs promptly.

Further research is needed to explore the potential of stepped-
care interventions in cancer care settings and address the exist-
ing methodological limitations. Assessing the practicalities of
implementing stepped-care interventions in publicly funded or
privately managed routine clinical settings (eg, demand for clini-
cal care, and acceptability of intervention to diverse patients,
and administrative leadership) within the existing cancer care
system is warranted. The application of mathematical simula-
tion models with alternative decision parameters (such as
patient characteristics, treatment components, intervention
duration, and cost estimations) can provide the opportunity to
assess the optimal structure of the stepped intervention and the
potential health and economic outcomes.®>¢ Standardizing
evidence-based therapeutic components, outcome measurement
scales, and effect estimation methods can help enhance the com-
parability of evidence collected from cancer subgroups with



similar clinical characteristics. The intervention duration was
short in most studies (6-12months), precluding the assessment
of outcomes in patients with severe symptoms that require pro-
longed follow-up. Conducting observational research using clini-
cal records collected through primary care or long-term
survivorship clinics could help provide insight into the long-term
effect of the stepped intervention.®” In addition, while targeted
interventions appeared to result in greater symptom reduction,
potential synergistic or adverse effects of intervention interac-
tions require further investigation, particularly as many patients
experience multiple concurrent symptoms that may necessitate
different types of interventions. Further investigations are also
warranted to understand the sustainability of improved
symptoms in cancer patients and survivors, and the effectiveness
of the interventions in improving under-researched symptoms
(including fear of cancer recurrence and unmet sexual
needs).49'51*55

The review has three main limitations that should be consid-
ered when interpreting its findings. First, heterogeneity in cancer
treatment exposures, tumor stage, and access to social support
may have influenced the recovery rates observed in the stepped-
care intervention group. Second, the total sample size and the
low uptake of high-intensity interventions limited the generaliz-
ability of the evidence and precluded conclusive recommenda-
tions regarding the efficacy of stepped-care. Nevertheless, the
benefits identified in the RCTs were consistent with those
observed in noncancer populations.'®®® Third, the evidence
related to moderators of the intervention effect should be inter-
preted with caution, as most studies were not powered or specifi-
cally designed to examine subgroup differences.

Conclusion

This systematic review revealed that stepped-care interventions
that incorporate evidence-based therapeutic approaches can
help reduce cancer-related symptoms, including psychological
distress, insomnia, fatigue, impairments in physical and cogni-
tive function, and low HRQoL. Several RCTs have highlighted the
essential role of trained health-care professionals in facilitating
participant uptake and continued engagement in supportive
services. The observed positive clinical response in participants
following guided self-management suggests that this approach
can improve access to supportive care, particularly in settings
characterized by high demand and limited resources. Digital CBT
interventions show promise for increasing access to affordable
services. While evidence on cost-effectiveness remains limited,
preliminary findings suggest that stepped-care interventions
may lead to cost savings, warranting the need for
further investigations to confirm these findings in more repre-
sentative cancer populations. Future research should focus on
assessing the long-term effects of stepped-care in real health-
care settings and determining the optimal delivery methods for
each type of intervention. These efforts will be essential for refin-
ing and maximizing the benefits of stepped-care approaches in
cancer care.
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