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Abstract

Background: Educational interventions are central to breast cancer survivorship care, yet
adherence may vary depending on delivery modality. Objective: To compare the effec-
tiveness of face-to-face, online, telephonic, and mixed educational modalities on patient
adherence among breast cancer survivors. Methods: A systematic review of randomized
controlled trials and Bayesian network meta-analysis were conducted following PRISMA
2020 guidelines. Randomized controlled trials evaluating educational interventions in
breast cancer survivors were included. Methodology quality of included studies was
assessed using the RoB-2 tool. Pairwise meta-analyses using random-effects models esti-
mated Odds Ratios (ORs) for adherence. A Bayesian network meta-analysis synthesized
direct and indirect evidence, and treatment rankings were calculated using SUCRA values.
Results: Eleven trials comprising 963 participants were included. In pairwise meta-analysis,
no modality demonstrated statistically significant superiority over usual care: face-to-face
(OR 0.79; 95% CI 0.44–1.41), mixed (OR 0.42; 95% CI 0.07–2.37), online (OR 0.90; 95%
CI 0.49–1.68), and telephonic (OR 0.57; 95% CI 0.18–1.78). The network meta-analysis
confirmed the absence of statistically significant differences across modalities. SUCRA
rankings suggested that usual care (76.7%) and online modalities (73.1%) had the high-
est probability of being among the best-performing strategies, followed by face-to-face
(51.9%), telephonic (25.4%), and mixed (23.0%). Conclusions: No educational modality
demonstrated superior adherence compared to usual care. Delivery format alone may not
determine engagement in breast cancer survivorship programs. Decisions should prioritize
feasibility and patient preference.

Keywords: adherence; breast cancer; education; quality of life; adherence

1. Introduction
Breast cancer is the most frequently diagnosed cancer among women worldwide

and represents a major public health challenge. According to the most recent global data,
approximately 2.3 million new cases and 670,000 deaths were estimated in 2022, reflecting
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both its increasing epidemiological burden and the growing number of women living
beyond diagnosis [1,2]. Notably, substantial disparities exist between high-income and
low- and middle-income countries in terms of incidence, mortality, and access to cancer
care, which may influence survivorship outcomes and the implementation of supportive
interventions [1,2].

Advances in early detection and treatment have significantly expanded the population
of breast cancer survivors, shifting the focus beyond tumor control toward survivorship
outcomes. Many survivors experience persistent physical and psychosocial sequelae,
including fatigue, pain, and psychological distress, which may negatively affect quality
of life and daily functioning [3,4]. Current survivorship care guidelines emphasize the
need for coordinated and comprehensive follow-up incorporating symptom management,
rehabilitation, health promotion, and patient education as essential components of long-
term recovery and well-being [3].

Although different studies have evaluated educational and rehabilitation interventions
in this population, most have primarily focused on clinical outcomes such as quality of
life, symptom reduction, and psychological well-being [5,6]. Consequently, adherence has
often been treated as a secondary outcome, despite its central relevance for real-world
implementation and sustainability of survivorship programs.

Adherence in this context refers to participants’ engagement with the educational
intervention, including attendance, completion of sessions, and sustained participation
over time, rather than medication-taking behavior. It represents a key determinant of
the effectiveness, feasibility, and sustainability of complex health interventions, as insuf-
ficient engagement may limit their real-world impact [7]. However, its definition and
measurement vary across studies, representing an important source of heterogeneity.

Among the factors that may influence adherence to educational programs for breast
cancer survivors is the delivery channel of the intervention, which may include online,
telephonic, face-to-face, or mixed approaches combining more than one modality [5,6]. Face-
to-face interventions may facilitate personalization and therapeutic interaction, whereas
digital and telehealth-based strategies may enhance accessibility, flexibility, and scalability
of supportive care interventions. Mixed approaches may combine these advantages but
may also increase intervention complexity [8,9]. In addition, differences in healthcare
systems, access to digital resources, and sociocultural factors across geographical contexts
may influence patient engagement and intervention uptake, potentially limiting the gener-
alizability of findings across settings [7,9]. However, it remains unclear whether delivery
modality itself exerts a meaningful impact on adherence, or whether engagement is primar-
ily determined by other structural and contextual components of the intervention [6,7].

In this regard, network meta-analysis provides a methodological framework that
enables the simultaneous comparison of multiple educational modalities by integrating
direct and indirect evidence, offering a structured approach to evaluate their comparative
effectiveness in terms of adherence and engagement. Beyond conventional pairwise meta-
analysis, this approach allows for the estimation of relative effects between interventions
that have not been directly compared, facilitates the ranking of interventions, and supports
more comprehensive decision-making when multiple alternatives coexist [10,11]. Therefore,
this study aimed to compare adherence across different educational delivery modalities in
breast cancer survivors using a network meta-analysis approach.

2. Materials and Methods
2.1. Data Sources and Search Strategy

This systematic review and network meta-analysis was conducted and reported in
accordance with the Preferred Reporting Items for Systematic reviews and Meta-Analyses
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(PRISMA) 2020 statement and the PRISMA 2020 for Abstracts guidelines [12]. The protocol
was prospectively registered in the Open Science Framework (OSF) registry under the
identifier 10.17605/OSF.IO/HMUQX.

A comprehensive literature search was independently performed by two reviewers
(PMM and MJMF) across PubMed, Web of Science, Cumulative Index of Nursing and
Allied Literature Complete (CINAHL), and Scopus, covering all records from database
inception until 16 January 2026. Search strategies combined the terms Breast Neoplasms,
Breast Cancer, Health Education, and Quality of Life, applying Boolean operators tailored
to each database. Filters were applied according to the study design, focusing exclusively
on randomized controlled trials (RCTs). More detailed search information is available in
Supplementary File S1.

2.2. Research Question and Study Selection

The eligibility criteria were defined according to the PICOS framework (Population,
Intervention, Comparator, Outcomes, and Study design). The inclusion criteria were:

− Population: Adult women diagnosed with breast cancer who had completed primary
treatment (surgery, chemotherapy, or radiotherapy) (breast cancer survivors).

− Intervention: Any educational modality designed to improve quality of life.
− Comparators: A different educational modality or a passive control group, also aimed

at improving quality of life.
− Outcomes: Patient’s adherence to the intervention.
− Study design: RCTs that explicitly reported adherence rates or provided sufficient

data to estimate them indirectly.

The exclusion criteria were:

− Studies in which the comparator used the same educational modality as the intervention.
− Studies whose intervention combined education with another therapy.

2.3. Data Extraction

The reviewers who conducted the literature search (PMM and MJMF) also screened
titles and abstracts to identify potentially eligible studies, following the PRISMA 2020
framework [12]. Duplicates were removed using Mendeley Desktop (version 1.19.8). Full-
text articles were then assessed to determine compliance with the predefined eligibility
criteria. Any disagreements were resolved by consulting a third reviewer (CGM).

For the qualitative synthesis, data were extracted and summarized regarding the
following the PICOs model:

− Study characteristics: Author names and year of publication.
− Population: Total number of participants, sample size in experimental and control

groups, mean age, cancer stage, and treatment history.
− Interventions: Educational modality used in both experimental and control groups,

description of the program, frequency and duration of sessions, and overall
intervention length.

− Outcomes: Adherence rates, dropout rates, reasons for withdrawal, and reported
adverse events.

All extracted data were organized in structured tables to facilitate qualitative com-
parison across studies. For the quantitative synthesis, relevant variables were compiled in
Microsoft Excel and prepared for statistical analysis in R.
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2.4. Data Analysis

The primary outcome of this study was adherence to the educational intervention.
Adherence was defined as participants’ engagement with the intervention, including
measures such as session attendance, completion rates, and continued participation, as
reported in the original studies.

Data synthesis commenced with an overview of the primary outcome: patient adher-
ence among breast cancer survivors. For studies deemed sufficiently similar in design and
population, a quantitative synthesis was conducted, beginning with pairwise meta-analysis.
For this analysis of event data, we utilized the Odds Ratio (OR) as the summary measure
of effect, reported with 95% confidence intervals. All statistical pooling was performed
on the log-odds scale (i.e., the logarithm of the OR). For the meta-analysis estimation, a
random-effects model was employed using the Mantel–Haenszel method for the pooled
effect estimation and the DerSimonian–Laird estimator for the between-study variance [13].
Statistical heterogeneity was evaluated using the I2 statistic. Forest plots were gener-
ated to visualize these comparisons. This component of the analysis was performed in
R (version 4.5.2) through the open-source integrated development environment RStudio
(version 2025.09.2). Specifically, all statistical analyses were conducted using the meta
package in R [14].

Following the pairwise meta-analysis, a network meta-analysis (NMA) was performed
to synthesize the comprehensive evidence on the comparative effectiveness of the different
educational modalities [15]. This approach integrated evidence from direct trials with
indirect evidence derived via common comparators. Thus, the NMA framework generated
relative effect estimates for all possible intervention comparisons, including those pairs not
directly evaluated in any single study [15].

A hierarchical Bayesian model, implemented through Markov Chain Monte Carlo
Simulations (MCMC), was employed to conduct the NMA [16,17]. A random-effects
model was chosen to appropriately account for expected heterogeneity (i.e., within-study
and between-study variability). The model convergence was assessed by calculating the
Potential Scale Reduction Factor (PSRF). An acceptable convergence was defined as a
PSRF value approaching 1 (and specifically, lower than 1.05). The outputs of the NMA
included relative effect estimates (reported as ORs) for all pairwise comparisons, along with
probabilistic treatment rankings presented as the SUCRA (Surface Under the Cumulative
Ranking Curve) scores. The SUCRA score represents the cumulative probability that a
treatment is among the best, with values closer to 1 (or 100%) indicating a higher likelihood
of it being the most effective treatment, and values approaching 0 indicating a higher
likelihood of it being least effective. The NMA was implemented in R and RStudio, using
the gemtc and dmetar packages, by [ART] and subsequently reviewed by the full research
team [16–19].

Furthermore, if substantial heterogeneity was identified, we explored its potential
sources through subgroup analysis or meta-regression. These exploratory analyses were
based on pre-specified study-level covariates. The feasibility of this analysis was contingent
upon the availability and consistent reporting of these variables within the included studies.

3. Results
3.1. Study Selection

The selection process was performed in accordance with the PRISMA recommen-
dations. A total of 479 records were identified through database searching (PubMed,
Web of Science, Scopus, and CINAHL). After removing duplicates (n = 80), 399 records
were screened by title and abstract. Of these, 381 records were excluded, and 18 full-
text reports were assessed for eligibility. Seven reports were excluded with reasons, and
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11 studies [20–30] were included in the qualitative and quantitative synthesis. A list of
studies excluded after full-text review is provided in Supplementary File S2. Figure 1 and
Supplementary File S2 provide detailed information on the study selection process and the
full-text exclusions.

Figure 1. PRISMA flow diagram of study selection. A total of 11 randomized controlled trials were
included in the final analysis.

3.2. Risk of Bias Assessment: Risk of Bias Tool 2 (ROB-2)

Overall, the ROB-2 assessment indicated that most included trials were at high risk
of bias, mainly due to concerns related to outcome measurement and, in some cases, se-
lective reporting. Blinding was generally not feasible, and outcomes were predominantly
self-reported, which limits confidence in the estimated effects. A small number of studies
were judged to have only some concerns overall, reflecting comparatively stronger method-
ological safeguards. Therefore, the available evidence should be interpreted with caution
considering these methodological limitations. Figure 2 shows the extended results.

3.3. Description of the Selected Studies

Table 1 summarizes the characteristics of the 11 randomized controlled trials [20–30]
included in the qualitative and quantitative synthesis, comprising a total of 963 breast
cancer survivors who had completed primary treatment. Sample sizes ranged from
49 participants [26] to 261 participants [20]. Mean age generally ranged from early 40s [28]
(41.5 ± 6.3 years) to late 50s [30] (58.70 ± 10.65 years).
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Figure 2. Risk of bias assessment (RoB-2). Most studies were rated as high risk of bias, mainly due to concerns
in outcome measurement and lack of blinding. Meneses et al. [20]; Smith et al. [21]; Admiraal et al. [22];
Kimman et al. [23]; Dolbeault et al. [24]; Meneses et al. [25]; Martínez-Miranda et al. [26]; Çinar et al. [27];
Lee et al. [28]; Omidi et al. [29]; Johns et al. [30].

Most trials included women diagnosed with stage I–III breast cancer, although cancer
stage was inconsistently reported in some studies. Treatment history typically included
surgery alone or combined with radiotherapy and/or chemotherapy, and in some cases
hormonal therapy was reported. However, time since diagnosis and detailed treatment
trajectories were not uniformly described across trials.

All included studies evaluated structured educational interventions aimed at improv-
ing survivorship outcomes, including quality of life, symptom self-management, coping
strategies, and health behavior modification. Four educational delivery modalities were
identified: face-to-face interventions (four studies [23,24,29,30]), online interventions (six
studies [21,22,26–29]), telephonic interventions (one study [23]), and mixed interventions
combining more than one modality (two studies [20,25]).
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Table 1. Data extraction.

Face-to-Face Patient Education Modality

Study Population Intervention Comparation Adherence Rates Dropout Rates Reason of Dropouts
Reported
Adverse
Events

Dolbeault
et al., 2009 [24]

N: 203
CG: 101
EG: 102

Mean age (years):
54.5 ± 9.3
Cancer stage: not
reported
Treatment history: not
reported

Face-to-face educational
program based on CBT
principles: use of thought
records, problem-solving,
cognitive restructuring;
communication training
through role play, relaxation
practice, and thematic
discussions (e.g., cancer impact,
body image, uncertainty,
communication with loved
ones). Led by two therapists
(psychologists/psychiatrists)
(2 h/session; 1 session/week;
8 weeks).

Usual care:
Waiting-list control
(no intervention
during the study
period).

N: 82.76% (168/203)
EG: 79.41% (81/102)
CG: 86.14% (87/101)

N: 17.24% (35/203)
EG: 20.59% (21/102)
CG: 13.86% (14/101)

Disappointment with the group
(n = 7)
Disappointment with the
randomized allocation (n = 6)
Work problems (n = 3)
Family problems (n = 3)
Other non-cancer health
problems (n = 4)
Cancer recurrence (n = 1)
Other reasons (n = 5)
Not reported (n = 6)

Not
reported

Kimman et al.,
2011 [23]

N: 158
CG: 79
EG: 79

Mean age (years): EG1:
55.3 ± 9; CG: 56.2 ± 10.7
Cancer stage:
I: n = 139/158 (87.97%)
IIa: 56/158 (35.44%)
IIb: 16/158 (10.13%)
III: 19/158 (12.03%)
Unknown: 2/158 (1.27%)
Treatment history:
S: 22/158 (13.92%)
S + RT: 148/158 (93.67%)
S + CT: 12/158 (7.59%)
S + RT + CT: 62/158
(39.24%)

GE1: Face-to-face educational
program lead by psychologist.
Content: treatment side effects,
recurrence signs/symptoms,
prostheses, fatigue
(2.5 h/session; 2 sessions;
delivered within 3 months after
end of treatment).

Usual care: Standard
oncological care in
hospital; no
additional education
(follow-up:
18 months).

N: 94.3% (149/158)
EG: 94.94% (75/79)
CG: 93.67% (74/79)

N: 5.7% (9/158)
EG: 5.06% (4/79)
CG: 6.33% (5/79)

Patient request (n = 1)
Missing questionnaires (n = 1)
Other cancers (n = 3)
Metastases (n = 3)
Recurrence (n = 1)

Not
reported

Omidi et al.,
2020 [29]

N: 70
CG: 35
EG: 35

Mean age (years): EG1:
52.47 ± 10.62; CG:
50.23 ± 8.9
Cancer stage:
I: 4/70 (5.71%)
II: 41/70 (58.57%)
III: 25/70 (35.71%)
Treatment history: not
reported

EG1: Face-to-face group
education program (groups of
five). Content: lymphedema
self-management and one
session on stress management
strategies.
(60–90 min/session; 5 sessions,
twice weekly for 3 weeks).

Usual care: Standard
lymphedema
treatment. They also
received a CD
containing the
educational
materials after the
study period.

N: 90% (63/70)
EG: 91.43% (32/35)
CG: 88.57% (31/35)

N: 10% (7/70)
EG: 8.57% (3/35)
CG: 11.43% (4/35)

Living in other cities and
failure to complete treatment
(n = 4)
Absence in third and fourth
sessions (n = 3)

Not
reported
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Table 1. Cont.

Face-to-Face Patient Education Modality

Study Population Intervention Comparation Adherence Rates Dropout Rates Reason of Dropouts
Reported
Adverse
Events

Johns et al.,
2020
[30]

N: 91
CG = 26
EG1 = 33
EG2 = 32

Mean age (years):
58.70 ± 10.65; EG1:
59.84 ± 11.10; EG2:
57.53 ± 10.52; CG:
58.68 ± 10.49
Cancer stage:
I: 38 (41.76%)
II: 39 (42.86%)
III: 14 (15.38%);
Treatment history:
S: 12 (13.19%)
S + RT: 18 (19.78%)
S + CT: 19 (20.88%)
S + CT + RT: 42 (46.15%)
52.47 ± 10.62 months
since diagnosis

EG1: Face-to-face group
program based on Acceptance
and Commitment Therapy
(ACT), led by a doctoral-level
provider trained in
mindfulness/acceptance-
based therapies
(10–12 participants/group).
Content: coping with fear of
cancer recurrence using
acceptance, cognitive defusion,
mindfulness, and
perspective-taking exercises
(6 sessions; 2 h/session;
1 session/week; 6 weeks).
EG2: Face-to-face group
survivorship education
program led by masters-level
oncology social workers
(10–12 participants/group).
Content: symptom
management and health habits
(6 sessions; 2 h/session;
1 session/week; 6 weeks).

Usual care and an
educational booklet
(6 weeks).

(EG1 vs. CG)
N: 93.22% (55/59)
EG: 90.91% (30/33)
CG: 96.15% (25/26)
(EG2 vs. CG)
N: 96.55% (56/58)
EG: 96.88% (31/32)
CG: 96.15% (25/26)

(EG1 vs. CG)
N: 6.78% (4/59)
EG: 9.09% (3/33)
CG: 3.85% (1/26)
(EG2 vs. CG)
N: 3.45% (2/58)
EG: 3.13% (1/32)

Not
reported

Not
reported

Online Patient Education Modality

Study Population Intervention Comparation Adherence Rates Dropout Rates Reason of Dropouts
Reported
Adverse
Events

Smith et al.,
2019 [21]

N: 89
CG: 52
EG: 37

Mean age (years):
56.7 ± 8.7
EG: 56.1 ± 8.9
CG: 57.1 ± 8.6
Cancer stage: not
reported
Treatment history: not
reported. Mean years
since diagnosis 8.2 ± 6.6

Online educational program
(Reimagine) including one
synchronous group session
(Adobe Connect) led by a
trained facilitator and
asynchronous web-based
modules: videos, cognitive
reframing, mind–body and
relaxation exercises, and
solution-focused stress
management. (≈1 h
introductory session; self-paced
online activities; 18 weeks).

Usual care
(not reported).

N: 70.49% (86/122)
EG: 55.74% (34/61)
CG: 85.25% (52/61)

N: 29.51% (36/122)
EG: 44.26% (27/61)
CG: 14.75% (9/61)

Lost contact, feeling too sick,
lack of time

Not
reported
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Table 1. Cont.

Online Patient Education Modality

Study Population Intervention Comparation Adherence Rates Dropout Rates Reason of Dropouts
Reported
Adverse
Events

Admiraal
et al., 2017 [22]

N: 139
CG: 69
EG: 70

Mean age (years): EG:
53.1 ± 9.8; CG: 53.2 ± 8.5
Cancer stage:
I: n = 63/139 (45.32%)
II: 4/139 (2.88%)
III: 71/139 (51.08%)
Treatment history: not
reported. Years since
diagnosis—EG: 8.7 ± 2.1;
CG: 8.7 ± 1.9

Online educational program
(fully web-based,
asynchronous) + optional
contact with research
psychologist
(telephone/e-mail) (≥1 session
first week, then flexible
self-paced use; 12 weeks).

Usual care: Standard
oncological care; no
additional education
(12 weeks).

N: 86.33% (120/139)
EG: 84.29% (59/70)
CG: 88.41% (61/69)

N: 13.67% (19/139)
EG: 44.26% (27/70)
CG: 14.75% (9/59)

Not reported Not
reported

Martínez-
Miranda et al.,
2024 [26]

N: 49
CG: 27
EG: 22

Mean age (years): EG:
49.21 ± 5.91; CG:
50 ± 8.04
Cancer stage:
stage 0–III (reported;
distribution not reported)
Treatment history:
not reported

Online educational program
lead by a physiotherapist using
a videoconference platform
and online material to work at
home (pain diary). In groups
(10–15 participants/group).
Content: pain neuroscience
education, pain concept and
mechanisms of pain, acute and
chronic pain, pain as an
individual experience,
self-management and habits to
improve quality of life related
to pain (1 h/session;
2 sessions/week; 8 sessions;
1 month).

Usual Care. They
received the content
when the study ended
(1 month).

N: 91.84% (45/49)
EG: 90.91% (20/22)
CG: 92.59% (25/27)

N: 8.16% (4/49)
EG: 9.09% (2/22)
CG: 7.41% (2/27)

Attended less than 50% of
sessions (n = 2)
Health reasons (n = 1)
Unknown reason (n = 1)

None
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Table 1. Cont.

Online Patient Education Modality

Study Population Intervention Comparation Adherence Rates Dropout Rates Reason of Dropouts
Reported
Adverse
Events

Çinar et al.,
2021 [27]

N: 64
CG: 33
EG: 31

Mean age (years):
45.7 ± 9; EG: 45.9 ± 8.3;
CG: 45.5 ± 9.8
Cancer stage:
I: n = 21/64 (32.81%)
II: 24/64 (37.50%)
III: 19/64 (29.69%)
Treatment history:
S: 40/64 (62.5%)
CT: 49/64 (76.6%)

Mobile app-based educational
program lead by a specialist
nurse using a smartphone
application with continuous
access to educational modules,
symptom diary, relaxation
techniques (audio/video),
reminders, and direct nurse
counseling through the app.
Content: breast cancer
information, adjuvant
endocrine therapy (EHT)
side-effect management,
coping strategies, relaxation
and guided imagery exercises,
and direct Q&A with the nurse
(daily reminders and
counseling through the app;
continuous access; 12 weeks).

Usual care. After the
study ended, the
mobile app training
content was
provided as a written
booklet (12 weeks).

N: 100% (64/64)
EG: 100% (31/31)
CG: 100% (33/33)

N: 0% (0/64)
EG: 0% (0/31)
CG: 0% (0/33)

None None

Lee et al., 2014
[28]

N: 59
CG: 29
EG: 30

Mean age (years): EG:
41.5 ± 6.3; CG: 43.2 ± 5.1
Cancer stage:
0: n = 2/59 (3.39%)
I: 23/59 (38.98%)
II: 28/59 (47.46%)
III: 6/59 (10.17%)
Treatment history:
S: n = 59/59 (100%)
RT: 52/59 (88.14%)
CT: 49/59 (83.05%)

Web-based self-management
educational intervention
(WSEDI) with tailored content
according to Transtheoretical
Model (TTM). Content:
exercise and diet behavior
enhancement in cancer
survivors; educational modules
tailored to stage of change
(pre-contemplation,
contemplation, preparation,
action, maintenance) (1 brief
introductory training session
<30 min; encouraged to use
≥2 times/week; continuous
access; 12 weeks).

Usual care and
educational booklet
program about
exercise and diet
recommendation for
cancer survivors.
(1 delivery of booklet
at baseline; self-use;
12 weeks).

N: 96.61% (57/59)
EG: 96.67% (29/30)
CG: 96.55% (28/29)

N: 3.39% (2/59)
EG: 3.33% (1/30)
CG: 3.45% (1/29)

Busy (n = 1)
Recurrence (n = 1)

Not
reported
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Table 1. Cont.

Online Patient Education Modality

Study Population Intervention Comparation Adherence Rates Dropout Rates Reason of Dropouts
Reported
Adverse
Events

Omidi et al.,
2020 [29]

N: 70
CG: 35
EG: 35

Mean age (years):
EG2: 50.44 ± 8.81;
CG: 50.23 ± 8.9
Cancer stage:
I: n = 4/70 (5.71%)
II: 41/70 (58.57%)
III: 25/70 (35.71%)
Treatment history:
not reported

EG2: online education program
using a social network-based
program delivered via a
dedicated Telegram™ channel.
Content: lymphedema
self-management and
one session on stress
management strategies.
(20 audio and photo messages;
twice weekly for 3 weeks).

Usual care: Standard
lymphedema
treatment. They also
received a CD
containing the
educational
materials after the
study period.

N: 92.86% (65/70)
EG: 97.14% (34/35)
CG: 88.57% (31/35)

N: 7.14% (5/70)
EG: 2.86% (1/35)
CG: 11.43% (4/35)

Living in other cities and
failure to complete treatment
(n = 4)
Failure to
receive messages during the
intervention, (n = 1)

Not
reported

Telephonic Patient Education Modality

Study Population Intervention Comparation Adherence Rates Dropout Rates Reason of Dropouts
Reported
Adverse
Events

Kimman et al.,
2011 [23]

N: 164
CG: 79
EG: 85

Mean age (years): EG2:
55.5 ± 9; CG: 56.2 ± 10.7
Cancer stage:
I: EG = 90/150 (60.0%);
CG = 91/149 (61.1%)
IIa: EG = 34/150 (22.7%);
CG = 35/149 (23.5%)
IIb: EG = 13/150 (8.7%);
CG = 8/149 (5.4%)
III: EG = 11/150 (7.3%);
CG = 13/149 (8.7%)
Unknown: EG = 2/150
(1.3%); CG = 2/149 (1.3%)
Treatment history:
S: EG = 14/150 (9.3%);
CG = 15/149 (10.1%)
S + RT: EG = 89/150
(59.3%); CG = 89/149
(59.7%)
S + CT: EG = 8/150
(5.3%); CG = 7/149 (4.7%)
S + RT + CT:
EG = 39/150 (26.0%);
CG = 38/149 (25.5%)

GE2: Synchronous telephonic
educational calls by a nurse.
Content: screening for
physical/psychological
symptoms, treatment side
effects, hormonal therapy
compliance, open discussion
(duration per session not
specified; 4 sessions;
18 months).

Usual care: Standard
oncological care in
hospital; no
additional education
(18 months).

N: 91.46% (150/164)
EG: 94.94% (76/85)
CG: 93.67% (74/79)

N: 8.81% (14/158)
EG: 10.13% (8/79)
CG: 6.33% (5/79)

Patient request (n = 4)
Missing questionnaires (n = 3)
Other cancers (n = 1)
Metastases (n = 4)
Recurrence (n = 1)
Herceptin (n = 1)

Not
reported
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Table 1. Cont.

Mixed Patient Education Modality

Study Population Intervention Comparation Adherence Rates Dropout Rates Reason of Dropouts
Reported
Adverse
Events

Meneses et al.,
2007 [20]

N: 261
CG: 132
EG: 129

Mean age (years):
54.5 ± 11.58
Cancer stage:
not reported.
Treatment history:
S: 261/261 (100%)
RT: >180/261 (>69%)
CT: 141/261 (54%)
HT: 198/261 (76%)

Face-to-face and
telephone-based educational
support program. Content:
coping with symptoms and
side effects in the survival
period; health habits.
Educational support was
reinforced through written
materials and audiotapes
(5 sessions/month
(3 telephonic and
2 face-to-face);
60–90 min/session;
3 sessions face-to-face,
6 months).

Usual care:
Attention-control
telephone calls,
rather than
structured
psychoeducational
sessions. The
participants received
the educational
content after the
study ends
(4 calls/month;
6 months).

N: 98.08% (256/261)
EG: 96.90% (125/129)
CG: 99.24%
(131/132)

N: 1.92% (5/261)
EG: 0.03% (4/129)
CG: 0.76% (1/132)

Not reported Not
reported

Meneses
et al., 2009
[25]

N: 53
CG: 26
EG: 27

Mean age (years):
53.58 ± 11.55
Cancer stage:
I: 27/53 (50.9%)
II: 26/53 (49.1%)
Cancer treatment:
S: 26/53 (49%)
RT: 32/53 (60%)
CT: 33/53 (62%);
8.6 ± 2.7 months
since diagnosis

Mixed educational program:
face-to-face sessions +
telephonic sessions. Content:
support focused on quality of
life (physical, psychological,
social, and spiritual well-being),
symptom education (pain,
fatigue, lymphedema), coping
strategies, lifestyle behaviors,
social issues
(educational support:
60–90 min/face-to-face sessions;
3 face-to-face sessions;
follow-up educational and
support: ~30 min session;
2 face-to-face + 3 telephonic
sessions; 6 months).

Usual care and
monthly check-in
telephone calls or
visits from the
research team
(6 months).

N: 100% (53/53)
EG: 100% (27/27)
CG: 100% (26/26)

N: 0% (0/53)
EG: 0% (0/27)
CG: 0% (0/26)

None Not
reported

CG: control group; EG: experimental group; N: sample.
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Face-to-face interventions were delivered in person, generally in group formats led by
psychologists, oncology social workers, physiotherapists, or trained health professionals.
Intervention duration ranged from brief formats such as two 2.5 h sessions [24] to struc-
tured multi-session programs delivered weekly over several weeks [24,30]. Intervention
content typically included cognitive–behavioral strategies, stress management, commu-
nication skills, coping strategies, fear of cancer recurrence management, lymphedema
self-management, and education on survivorship-related symptoms.

Online interventions were delivered through web-based platforms, videoconferenc-
ing systems, mobile applications, or social network-based tools. Formats included fully
asynchronous web-based psychoeducational programs [22], videoconference-based group
education [26], smartphone application-based programs with continuous access and re-
minders [27], and web-based self-management programs tailored according to behavioral
stages [28]. One intervention used a social network-based educational program deliv-
ered through a Telegram™ channel [29]. Intervention duration ranged from three weeks
to eighteen weeks, and some programs incorporated optional professional contact or
digital support.

Telephonic modality was evaluated in one trial [23] and consisted of structured nurse-
led telephone consultations conducted over an 18-month follow-up period. These calls
focused on monitoring physical and psychological symptoms, discussing treatment-related
side effects, supporting hormonal therapy adherence, and providing opportunities for open
discussion and guidance.

Mixed interventions combined more than one delivery modality, typically integrating
face-to-face educational sessions with structured telephone follow-up. Two trials [20,25] im-
plemented psychoeducational programs that blended in-person sessions with telephonic re-
inforcement and supplementary written materials. These interventions aimed to strengthen
continuity of support by combining different communication channels throughout the
survivorship period.

Comparators across the included studies were usual care. In most trials, usual care
corresponded to standard oncological follow-up without additional structured educational
intervention. In some studies, this included minimal-support approaches such as waiting-
list controls, routine clinical follow-up, or the provision of written educational materials.
In several trials, participants allocated to the control group were offered access to the
educational content after completion of the study period.

Adherence rates varied across studies, ranging from 55.74% in the online interven-
tion by Smith et al. [21] to 100% in two trials [25,27]. Dropout rates ranged from 0% to
44.26%, with the highest attrition observed in the online intervention evaluated by Smith
et al. [21]. Across the included studies, adherence rates were generally high, with most
interventions reporting values above 80%, regardless of the delivery modality. However,
greater variability was observed in online interventions, where both the lowest adherence
and the highest dropout rates were reported. Face-to-face and mixed modalities tended
to show more consistent adherence patterns, although differences between intervention
and control groups were often small. Overall, these findings suggest that factors beyond
delivery format may play a more relevant role in determining adherence in breast cancer
survivorship programs.

Reported reasons for dropout were heterogeneous and included competing work or
family responsibilities, logistical barriers such as living in other cities or difficulties attend-
ing sessions, dissatisfaction with group allocation, loss of contact, health deterioration, can-
cer recurrence or metastasis, development of other cancers, and incomplete questionnaire
data. Adverse events were rarely reported across studies, and none of the trials identified
major safety concerns attributable to participation in the educational interventions.
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3.4. Pairwise Meta-Analysis

A pairwise meta-analysis was conducted to evaluate the effect of the different educa-
tional modalities’ adherence compared to usual care (Figure 3). The results are presented by
intervention modality subgroups. Following the Cochrane Handbook recommendations, in
studies with multiple experimental arms of the same modality, the groups were combined
to obtain a single pairwise comparison against the usual care group and avoid the double-
counting of the unit of analysis. The analysis included a total of 13 direct comparisons
(representing a total sample of 1365 observations, with 747 in the intervention groups
and 618 in the control group). In studies with zero cell frequencies (100% adherence or
0% adherence), a continuity correction of 1 unit was applied to ensure the stability of the
estimates. In our case, only studies with 100% adherence appeared.

Figure 3. Forest plot of pairwise meta-analyses for all intervention modalities versus usual care.
Squares (shown in red) represent the effect size (odds ratio) for each individual study, with the size
of the square proportional to the study weight. Horizontal lines indicate 95% confidence intervals.
Black diamonds represent pooled effect estimates for each subgroup and overall, with their width
corresponding to the 95% confidence interval. The vertical line at odds ratio (OR) = 1 indicates
no effect. Values less than 1 favour the experimental group, whereas values greater than 1 favour
usual care. Analyses were performed using a random-effects model. Heterogeneity was assessed
using the I2 statistic. Meneses et al. [20]; Smith et al. [21]; Admiraal et al. [22]; Kimman et al. [23];
Dolbeault et al. [24]; Meneses et al. [25]; Martínez-Miranda et al. [26]; Çinar et al. [27]; Lee et al. [28];
Omidi et al. [29]; Johns et al. [30].

In the subgroup analysis, no specific modality reached statistical significance compared
to usual care in terms of direct evidence: face-to-face (OR 0.79; 95% CI 0.44 to 1.41), mixed
(OR 0.42; 95% CI 0.07 to 2.37), online (OR 0.90; 95% CI 0.49 to 1.68), and telephonic (OR 0.57;
95% CI 0.18 to 1.78). An Odds Ratio (OR) below 1 indicates that the advantage (odds) of
exhibiting adherence versus non-adherence is lower in the experimental group than in the
usual care group. In practical terms, this reflects a lower propensity for adherence in the
intervention groups across all analyzed modalities. However, since all confidence intervals
included the value of 1, the results are considered non-significant. The test for subgroup
differences confirmed that the type of treatment employed did not significantly influence
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the observed effect (p-value = 0.8). Furthermore, no statistical heterogeneity was detected
among the studies within each analyzed subgroup (I2 = 0%).

To assess the robustness of the findings, sensitivity analyses using the leave-one-out
method were conducted within the intervention subgroups with at least three comparisons
(face-to-face and online). For both modalities, the iterative omission of individual studies
did not significantly alter the subgroup-specific estimates, and the OR values remained
non-significant across all iterations. Specifically, in the face-to-face subgroup, the hetero-
geneity remained at I2 = 0%, showing high stability in the effect size despite the omission
of any single study (Table 2). Similarly, the online subgroup showed consistent results:
although the omission of certain comparisons introduced minor variations in the hetero-
geneity index (up to I2 = 18.9%), the overall direction and lack of statistical significance
remained unchanged (Table 3). For the mixed modality subgroup, sensitivity analysis was
not performed as the omission of one study would eliminate the comparative structure
necessary for meta-analytical synthesis. These results confirm that direct evidence is not
driven by any single influential study, thereby supporting the overall stability and reliability
of the findings for each intervention modality.

Table 2. Sensitivity analysis (leave-one-out) for the face-to-face intervention subgroup.

Study Omitted OR (95% CI) p-Value I2

Dolbeault 2009 [24] 1.15 [0.45; 2.92] 0.7708 0%

Johns 2020 [30] 0.80 [0.44; 1.46] 0.4717 0%

Kimman 2011 [23] 0.71 [0.37; 1.34] 0.2909 0%

Omidi 2020 [29] 0.72 [0.39; 1.35] 0.3052 0%

Subgroup effect 0.79 [0.44; 1.41] 0.4196 0%

Table 3. Sensitivity analysis (leave-one-out) for the online intervention subgroup.

Study Omitted OR (95% CI) p-Value I2

Admiraal 2017 [22] 1.10 [0.46; 2.63] 0.8314 11.2%

Çinar 2021 [27] 0.95 [0.45; 1.98] 0.8808 18.9%

Lee 2014 [28] 0.94 [0.45; 1.96] 0.8671 18.8%

Martínez-Miranda
2024 [26] 1.15 [0.57; 2.32] 0.7011 0%

Omidi 2020 [29] 0.79 [0.42; 1.51] 0.4814 0%

Smith 2019 [21] 0.74 [0.37; 1.48] 0.3997 0%

Subgroup effect 0.90 [0.49; 1.68] 0.7482 0%

3.5. Network Meta-Analysis

A network meta-analysis (NMA) was performed within a Bayesian framework to si-
multaneously compare all intervention modalities. The analysis employed a random-effects
model, with parameter estimation conducted via Markov Chain Monte Carlo (MCMC)
methods. Model convergence was confirmed by ensuring all potential scale reduction
factors (PSRFs) were close to 1.0. As was done in the pairwise meta-analyses, a conti-
nuity correction of 1 unit was applied to treatments with 100% adherence to maintain
model stability.

The network structure is shown in Figure 4. Node size is proportional to the sample
size of each treatment, while the thickness of each edge is proportional to the number of
comparisons between each pair of treatments. The network comprises five intervention
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modalities connected via direct comparisons. The group with the largest volume of evi-
dence was usual care, with a total of 618 participants, followed by face-to-face with 281
participants, online with 225, mixed with 156, and telephonic with 85 participants. The
most frequent comparisons correspond to the relationship between usual care and online,
with a total of six studies, followed by usual care and face-to-face with four studies. The
network connectivity is also supported by two three-arm trials (usual care vs. face-to-face
vs. online, and usual care vs. face-to-face vs. telephonic).

Figure 4. Network plot of direct comparisons between intervention modalities.

Table 4 presents the descriptive statistics of the model through the quantiles of the
posterior distribution for each intervention. This table allows for the observation of the
median effect (50% quantile) and the dispersion of the results. The values corresponding to
the 2.5% and 97.5% quantiles define the 95% credible interval (CrI) for each comparison
group against usual care.

Table 4. Quantiles of the posterior distribution for Odds Ratios of adherence versus usual care.

Modalities 2.5% 25% 50% 75% 97.5%

Face-to-face 0.34 0.57 0.74 0.96 1.71

Mixed 0.04 0.18 0.34 0.65 2.13

Online 0.48 0.77 0.98 1.27 2.19

Web-based 0.11 0.28 0.43 0.66 1.73

Regarding the odds of adherence, the face-to-face modality presents a median of 0.74,
mixed 0.34, and telephonic 0.43. Online intervention shows a median of 0.98. All treatments
showed a median OR less than 1, suggesting a general tendency toward a lower propensity
for adherence compared to the usual care group. These values represent a point estimate of
the relative effect magnitude for each modality within the network.

Table 5 shows the relative comparisons between all pairs of interventions in the
network using a matrix of Odds Ratios (ORs) and 95% credible intervals (CrIs). An OR
value greater than 1 indicates a higher advantage (odds) of adherence for the intervention
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in the column compared to the one in the row. Conversely, a value below 1 indicates that
the intervention in the row has a higher advantage compared to the column.

Table 5. League table of Odds Ratios between different intervention modalities.

Face-to-face Mixed Online Telephonic Usual Care
Face-to-face Face-to-face 0.46 (0.04, 3.37) 1.33 (0.46, 3.87) 0.58 (0.14, 2.23) 1.34 (0.58, 2.98)

Mixed 2.17 (0.3, 22.43) Mixed 2.91 (0.41, 28.99) 1.28 (0.12, 16.48) 2.9 (0.47, 26.42)
Online 0.75 (0.26, 2.16) 0.34 (0.03, 2.46) Online 0.43 (0.09, 2.04) 1.02 (0.46, 2.1)

Telephonic 1.74 (0.45, 7.02) 0.78 (0.06, 8.23) 2.31 (0.49, 11.22) Telephonic 2.34 (0.58, 9.23)
Usual care 0.74 (0.34, 1.71) 0.34 (0.04, 2.13) 0.98 (0.48, 2.19) 0.43 (0.11, 1.73) Usual care

The results of the indirect comparisons between the different treatment modalities
showed no statistically significant differences, as all credible intervals included the null
value (OR = 1). Online intervention showed a clinical tendency toward higher adherence
over both the mixed (2.91; 95% CrI 0.41 to 28.99) and telephonic (2.31; 95% CrI 0.49 to 11.22)
modalities. Additionally, a similar tendency was observed in favor of usual care over the
telephonic modality (2.34; 95% CrI 0.58 to 9.23). In some cases, the width of the intervals
precludes confirming the statistical superiority of one treatment over another.

Figure 5 presents the Odds Ratio estimates for each intervention modality compared
with usual care. Due to the width of the credible intervals in certain comparisons, the
horizontal axis is presented on a logarithmic scale, highlighting the network’s values to
facilitate the visual interpretation of the estimates. Values below 1 indicate a trend in
adherence favoring the usual care group.

Figure 5. Forest plot of Odds Ratios for interventions versus usual Care.

The ranking analysis based on SUCRA (Table 6) revealed that usual care had the high-
est probability of being the best intervention (76.7%), followed by online modality (73.1%).
The face-to-face modality (51.9%) occupied an intermediate position, while telephonic
(25.4%) and mixed (23.0%) groups recorded the lowest scores.

Table 6. Ranking of interventions based on SUCRA values.

Position Treatment SUCRA Value

1 Usual care 0.767
2 Online 0.731
3 Face-to-face 0.519
4 Telephonic 0.254
5 Mixed 0.230
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Figure 6 shows the cumulative probability curves for the evaluated treatments. The
analysis of these curves allows for a visualization of which interventions are most likely to
achieve the top rankings in terms of effectiveness. A steeper initial slope and a position
toward the upper-left corner indicate a higher probability of effectiveness. Usual care
and online modalities present the most dominant paths, rapidly accumulating the highest
probability of occupying the top-ranking positions. In contrast, mixed and telephonic
modalities show curves shifted significantly to the right, confirming their positions as the
options with the lowest probability of being superior within the treatment network.

Figure 6. Cumulative ranking probability curves (SUCRA).

To assess the reliability of the network meta-analysis results, an inconsistency anal-
ysis was performed using the node-splitting method. This approach was focused on the
comparison between face-to-face and online modalities, as it was the loop in the network
featuring sufficient evidence to allow for a robust separation of direct and indirect estimates.
The results in Figure 7 showed no significant differences between the direct and indirect
estimates (p-value = 0.35). The direct estimate was 4.06 (95% CrI 0.33 to 134.29) and the
indirect estimate was 1.10 (95% CrI 0.33 to 4.06), both being statistically consistent with the
overall network estimate.

Figure 7. Node-splitting analysis for the assessment of inconsistency: online vs. face-to-face comparison.
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The robustness of the NMA was evaluated through a leave-one-out sensitivity analysis
(Figure 8). All new models reached optimal convergence, ensuring the reliability of the
recalculated estimates. The most prominent finding was the high stability of the primary
results: usual care and online modalities consistently emerged as the most effective inter-
ventions across almost all iterations. While the mixed modality showed some sensitivity to
the removal of Meneses (2007) [20], the overall hierarchy of the network remained largely
unchanged. These findings confirm that the conclusions of this study are robust and are
not driven by any individual outlier study. It should be noted that the absence of the
telephonic modality when excluding Kimman (2011) [23] is was due to this treatment being
exclusively evaluated in that single trial.

 

Figure 8. Leave-one-out sensitivity analysis of treatment rankings. Meneses et al. [20]; Smith et al. [21];
Admiraal et al. [22]; Kimman et al. [23]; Dolbeault et al. [24]; Meneses et al. [25]; Martínez-Miranda et al. [26];
Çinar et al. [27]; Lee et al. [28]; Omidi et al. [29]; Johns et al. [30].

4. Discussion
This network meta-analysis found no statistically significant differences in adherence

among face-to-face, online, telephonic, and mixed educational modalities and usual care in
breast cancer survivors. Across both pairwise and network analyses, effect estimates were
consistently non-significant. Although SUCRA rankings suggested that usual care and
online interventions had a higher probability of being among the best-performing options,
these findings must be interpreted cautiously due to the absence of statistical superiority.

Several factors may explain the absence of statistically significant differences between
educational modalities. First, the included interventions were highly heterogeneous in
terms of content, intensity, duration, and level of professional support, which may have
diluted potential modality-specific effects. Second, adherence was inconsistently defined
and measured across studies, introducing additional variability and limiting comparability.
Third, patient engagement in survivorship programs is likely influenced by contextual
and individual factors, such as motivation, health status, digital literacy, and competing
life demands, rather than by the delivery modality alone. Taken together, these findings
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suggest that the effectiveness of educational interventions in promoting adherence may
depend more on their design and contextual adaptation than on the format through which
they are delivered.

These findings are consistent with the conceptual framework proposed by the World
Health Organization as well as with previous empirical evidence on adherence behav-
ior [7,31–33]. The World Health Organization conceptualizes adherence as a multidi-
mensional construct shaped by patient-related, therapy-related, condition-related, health
system, and socioeconomic domains. According to this model, adherence is determined by
the interaction of multiple factors rather than by isolated structural characteristics of an
intervention [7].

Empirical evidence further supports this perspective. Prior research indicates that
adherence to health-related interventions is influenced by patient characteristics, interven-
tion demands, psychological and contextual determinants, and system-level factors [31–33].
Therefore, within this multifactorial framework, adherence cannot be attributed to a single
structural characteristic of an intervention, such as its delivery channel.

In line with this perspective, several additional factors may be particularly relevant in
shaping adherence in breast cancer survivorship programs. Patient-related aspects such
as motivation, perceived relevance of the intervention, psychological status, and digital
literacy may strongly influence engagement. Intervention-related characteristics, including
personalization, interactivity, intensity of follow-up, and the presence of professional
support, may also play a key role. Furthermore, contextual factors such as social support,
accessibility, competing life demands, and healthcare system organization may further
impact adherence. These considerations reinforce the need to move beyond a modality-
centered approach and toward more tailored, patient-centered survivorship interventions.

4.1. Research and Clinical Implications

From a clinical perspective, the absence of superiority across modalities suggests that
selecting an educational delivery format based solely on expectations of higher adherence
may not be justified. Since no modality demonstrated a clear advantage, decisions regarding
implementation may reasonably prioritize feasibility, accessibility, scalability, cost, and
patient preference.

The relatively favorable SUCRA positioning of online interventions is coherent with
global strategies promoting digital health accessibility and scalability. However, engage-
ment in digital interventions appears to depend more on structured support and person-
alization than on digital delivery per se. Thus, educational content design, behavioral
reinforcement mechanisms, and integration into survivorship pathways may represent
more relevant targets for optimization than modality classification [3,7].

Future research should focus on standardizing the definition and measurement of
adherence in educational interventions, as well as identifying the key behavioral and
contextual factors that influence patient engagement. Additionally, further high-quality
randomized controlled trials with consistent reporting are needed to better understand the
role of intervention components beyond delivery modality. The integration of personalized
and digitally supported approaches may also represent a promising direction to enhance
adherence in breast cancer survivorship care.

Finally, research should explore the long-term sustainability of adherence beyond
intervention completion, particularly given the chronic and long-term nature of breast
cancer survivorship.
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4.2. Limitations

Several limitations should be acknowledged when interpreting the findings of this
network meta-analysis.

First, the overall methodological quality of the included trials was limited. According
to the ROB-2 assessment, most studies were judged to have a high risk of bias, particularly
in the measurement of adherence outcomes, which were predominantly self-reported.

Second, adherence was operationalized heterogeneously across studies (e.g., atten-
dance rates, percentage of completed sessions, and dropout reasons), which limits compa-
rability and may affect the precision of pooled estimates.

Third, clinical heterogeneity was present. Information regarding cancer stage, time
since treatment completion, symptom burden, and concurrent therapies was inconsistently
reported, restricting the possibility of conducting subgroup analyses to explore potential
effect modifiers.

Fourth, certain modalities were underrepresented within the network. In particular,
the telephonic intervention was evaluated in a single trial, limiting the robustness and
stability of comparative estimates for this modality. Although sensitivity analyses suggested
overall network stability, some comparisons were supported by sparse data and wide
credible intervals.

Finally, the relatively small number of included studies and the limited sample sizes
within some modalities contributed to imprecision, as reflected by wide confidence and
credible intervals. Therefore, the absence of statistically significant differences should not
be interpreted as definitive evidence of equivalence across educational delivery formats.

5. Conclusions
This systematic review and network meta-analysis found no statistically significant

differences in adherence among face-to-face, online, telephonic, and mixed educational
modalities and usual care in breast cancer survivors. Based on the available evidence, these
findings suggest that delivery modality alone is unlikely to be a decisive determinant of
adherence in survivorship programs.

Clinical decisions regarding educational implementation should therefore consider
contextual feasibility, patient preference, and resource availability rather than assuming
inherent superiority of a particular format. Importantly, the results must be interpreted
with caution given the methodological limitations of the included trials.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/healthcare14091179/s1. File S1: Detailed search strategy in
PubMed; File S2. Results excluded by full-text.

Author Contributions: Conceptualization, P.M.-M. and M.J.M.-F.; methodology, P.M.-M., M.J.M.-F.
and A.R.-T.; software, A.R.-T.; validation, P.M.-M., M.J.M.-F., A.R.-T. and C.G.-M.; formal analysis,
A.R.-T.; investigation, P.M.-M. and M.J.M.-F.; data curation, P.M.-M. and M.J.M.-F.; writing—original
draft preparation, P.M.-M. and M.J.M.-F.; writing—review and editing, P.M.-M., M.J.M.-F., A.R.-T.
and C.G.-M.; visualization, A.R.-T.; supervision, C.G.-M.; project administration, P.M.-M. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is
not applicable to this article.

Conflicts of Interest: The authors declare no conflicts of interest.

https://doi.org/10.3390/healthcare14091179

https://www.mdpi.com/article/10.3390/healthcare14091179/s1
https://www.mdpi.com/article/10.3390/healthcare14091179/s1
https://doi.org/10.3390/healthcare14091179


Healthcare 2026, 14, 1179 22 of 23

References
1. World Health Organization. Breast Cancer. 2024. Available online: https://www.who.int/news-room/fact-sheets/detail/breast-

cancer (accessed on 20 April 2026).
2. International Agency for Research on Cancer. Global Cancer Observatory: Cancer Today. 2024. Available online:

https://gco.iarc.fr/today (accessed on 20 April 2026).
3. Runowicz, C.D.; Leach, C.R.; Henry, N.L.; Henry, K.S.; Mackey, H.T.; Cowens-Alvarado, R.L.; Cannady, R.S.; Pratt-Chapman,

M.L.; Edge, S.B.; Jacobs, L.A.; et al. American Cancer Society/American Society of Clinical Oncology Breast Cancer Survivorship
Care Guideline. CA Cancer J. Clin. 2016, 66, 43–73. [CrossRef] [PubMed]

4. Bower, J.E. Cancer-related fatigue—Mechanisms, risk factors, and treatments. Nat. Rev. Clin. Oncol. 2014, 11, 597–609. [CrossRef]
5. Martínez-Miranda, P.; Casuso-Holgado, M.J.; Jiménez-Rejano, J.J. Effect of patient education on quality-of-life, pain and fatigue in

breast cancer survivors: A systematic review and meta-analysis. Clin. Rehabil. 2021, 35, 1722–1742. [CrossRef]
6. Martínez-Miranda, P.; Jiménez-Rejano, J.J.; Rosales-Tristancho, A.; Casuso-Holgado, M.J. Comparative effect of different patient

education modalities on quality of life in breast cancer survivors: A systematic review and network meta-analysis. Eur. J. Oncol.
Nurs. 2023, 67, 102411. [CrossRef] [PubMed]

7. World Health Organization. Adherence to Long-Term Therapies: Evidence for Action; World Health Organization: Geneva, Switzerland,
2003; Available online: https://iris.who.int/handle/10665/42682 (accessed on 20 April 2026).

8. World Health Organization. Global Strategy on Digital Health 2020–2025. 2021. Available online: https://www.who.int/
publications/i/item/9789240020924 (accessed on 20 April 2026).

9. Short, C.E.; Rebar, A.L.; Plotnikoff, R.C.; Vandelanotte, C. Designing engaging online behaviour change interventions: A proposed
model of user engagement. Eur. Health Psychol. 2015, 17, 32–38.

10. Salanti, G. Indirect and mixed-treatment comparison, network, or multiple treatments meta-analysis: Many names, many benefits,
many concerns for the next generation evidence synthesis tool. Res. Synth. Methods 2012, 3, 80–97. [CrossRef]

11. Chaimani, A.; Caldwell, D.M.; Li, T.; Higgins, J.P.T.; Salanti, G. Undertaking network meta-analyses. In Cochrane Handbook for
Systematic Reviews of Interventions; Version 5.1.0; Wiley: Hoboken, NJ, USA, 2013; Volume Version 5.1.0.

12. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71.
[CrossRef]

13. Higgins, J.P.T.; Thomas, J.; Chandler, J.; Cumpston, M.; Li, T.; Page, M.J.; Welch, V.A. Cochrane Handbook for Systematic Reviews
of Interventions Version 6.5 (Updated August 2024). Cochrane 2024. Available online: https://www.cochrane.org/handbook
(accessed on 20 April 2026).

14. Balduzzi, S.; Rücker, G.; Schwarzer, G. How to perform a meta-analysis with R. Evid. Based Ment. Health 2019, 22, 153–160.
15. Puhan, M.A.; Schünemann, H.J.; Murad, M.H.; Li, T.; Brignardello-Petersen, R.; Singh, J.A.; Kessels, A.G.; Guyatt, G.H. for the

GRADE Working Group. A GRADE Working Group approach for rating the quality of treatment effect estimates from network
meta-analysis. BMJ 2014, 349, g5630. [CrossRef]

16. Harrer, M.; Cuijpers, P.; Furukawa, T.A.; Ebert, D.D. Doing Meta-Analysis with R: A Hands-On Guide; Chapman & Hall: London,
UK; CRC Press: Boca Raton, FL, USA, 2021. [CrossRef]

17. Shim, S.R.; Kim, S.-J.; Lee, J.; Rücker, G. Network meta-analysis: Application and practice using R software. Epidemiol. Health
2019, 41, e2019013. [CrossRef] [PubMed]

18. Salanti, G.; Ades, A.E.; Ioannidis, J.P.A. Graphical methods and numerical summaries for presenting results from multiple-
treatment meta-analysis. J. Clin. Epidemiol. 2011, 64, 163–171. [CrossRef]

19. Brooks, S.P.; Gelman, A. General methods for monitoring convergence of iterative simulations. J. Comput. Graph. Stat. 1998,
7, 434–455. [CrossRef]

20. Meneses, K.D.; McNees, P.; Loerzel, V.W.; Su, X.; Zhang, Y.; Hassey, L.A. Transition from treatment to survivorship: Effects of a
psychoeducational intervention on quality of life in breast cancer survivors. Oncol. Nurs. Forum 2007, 34, 1007–1016. [CrossRef]

21. Smith, S.K.; MacDermott, K.; Amarasekara, S.; Pan, W.; Mayer, D.; Hockenberry, M. Reimagine: A randomized controlled trial
of an online, symptom self-management curriculum among breast cancer survivors. Support. Care Cancer 2019, 27, 1775–1781.
[CrossRef] [PubMed]

22. Admiraal, J.M.; van der Velden, A.W.G.; Geerling, J.I.; Burgerhof, J.G.M.; Bouma, G.; Walenkamp, A.M.E.; de Vries, E.G.E.;
Schröder, C.P.; Reyners, A.K.L. Web-based tailored psychoeducation for breast cancer patients at the onset of the survivorship
phase: A multicenter randomized controlled trial. J. Pain Symptom Manag. 2017, 54, 466–475. [CrossRef] [PubMed]

23. Kimman, M.L.; Dirksen, C.D.; Voogd, A.C.; Falger, P.; Gijsen, B.C.; Thuring, M.; Lenssen, A.; van der Ent, F.; Verkeyn, J.; Haekens,
C.; et al. Nurse-led telephone follow-up and an educational group programme after breast cancer treatment: Results of a 2×2
randomised controlled trial. Eur. J. Cancer 2011, 47, 1027–1036. [CrossRef] [PubMed]

https://doi.org/10.3390/healthcare14091179

https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://gco.iarc.fr/today
https://doi.org/10.3322/caac.21319
https://www.ncbi.nlm.nih.gov/pubmed/26641959
https://doi.org/10.1038/nrclinonc.2014.127
https://doi.org/10.1177/02692155211031081
https://doi.org/10.1016/j.ejon.2023.102411
https://www.ncbi.nlm.nih.gov/pubmed/37806151
https://iris.who.int/handle/10665/42682
https://www.who.int/publications/i/item/9789240020924
https://www.who.int/publications/i/item/9789240020924
https://doi.org/10.1002/jrsm.1037
https://doi.org/10.1136/bmj.n71
https://www.cochrane.org/handbook
https://doi.org/10.1136/bmj.g5630
https://doi.org/10.1201/9781003107347
https://doi.org/10.4178/epih.e2019013
https://www.ncbi.nlm.nih.gov/pubmed/30999733
https://doi.org/10.1016/j.jclinepi.2010.03.016
https://doi.org/10.1080/10618600.1998.10474787
https://doi.org/10.1188/07.ONF.1007-1016
https://doi.org/10.1007/s00520-018-4431-7
https://www.ncbi.nlm.nih.gov/pubmed/30146666
https://doi.org/10.1016/j.jpainsymman.2017.07.009
https://www.ncbi.nlm.nih.gov/pubmed/28711750
https://doi.org/10.1016/j.ejca.2010.12.003
https://www.ncbi.nlm.nih.gov/pubmed/21237636
https://doi.org/10.3390/healthcare14091179


Healthcare 2026, 14, 1179 23 of 23

24. Dolbeault, S.; Cayrou, S.; Brédart, A.; Viala, A.L.; Desclaux, B.; Saltel, P.; Gauvain-Piquard, A.; Hardy, P.; Dickes, P. The
effectiveness of a psycho-educational group after early-stage breast cancer treatment: Results of a randomized French study.
Psychooncology 2009, 18, 647–656. [CrossRef]

25. Meneses, K.; McNees, P.; Azuero, A.; Loerzel, V.W.; Su, X.; Hassey, L.A. Preliminary evaluation of psychoeducational support
interventions on quality of life in rural breast cancer survivors after primary treatment. Cancer Nurs. 2009, 32, 385–397. [CrossRef]

26. Martínez-Miranda, P.; Jiménez-Rejano, J.J.; Muñoz-Fernández, M.J.; García-Muñoz, C.; Casuso-Holgado, M.J. Effectiveness of an
interactive online group intervention based on pain neuroscience education and graded exposure to movement in breast cancer
survivors with chronic pain: A randomised controlled trial. Support. Care Cancer 2024, 32, 705. [CrossRef]

27. Çınar, D.; Karadakovan, A.; Erdogan, A.P. Effect of mobile phone app-based training on the quality of life for women with breast
cancer. Eur. J. Oncol. Nurs. 2021, 52, 101960. [CrossRef]

28. Lee, M.K.; Yun, Y.H.; Park, H.A.; Lee, E.S.; Jung, K.H.; Noh, D.Y. A web-based self-management exercise and diet intervention for
breast cancer survivors: Pilot randomized controlled trial. Int. J. Nurs. Stud. 2014, 51, 1557–1567. [CrossRef]

29. Omidi, Z.; Kheirkhah, M.; Abolghasemi, J.; Haghighat, S. Effect of lymphedema self-management group-based education
compared with social network-based education on quality of life and fear of cancer recurrence in women with breast cancer:
A randomized controlled clinical trial. Qual. Life Res. 2020, 29, 1789–1800. [CrossRef]

30. Johns, S.A.; Stutz, P.V.; Talib, T.L.; Cohee, A.A.; Beck-Coon, K.A.; Brown, L.F.; Wilhelm, L.R.; Monahan, P.O.; LaPradd, M.L.;
Champion, V.L.; et al. Acceptance and commitment therapy for breast cancer survivors with fear of cancer recurrence: A 3-arm
pilot randomized controlled trial. Cancer 2020, 126, 211–218. [CrossRef] [PubMed]

31. DiMatteo, M.R. Variations in patients’ adherence to medical recommendations: A quantitative review of 50 years of research.
Med. Care 2004, 42, 200–209. [CrossRef] [PubMed]

32. Nieuwlaat, R.; Wilczynski, N.; Navarro, T.; Hobson, N.; Jeffery, R.; Keepanasseril, A.; Agoritsas, T.; Mistry, N.; Iorio, A.; Jack, S.;
et al. Interventions for enhancing medication adherence. Cochrane Database Syst. Rev. 2014, CD000011. [CrossRef] [PubMed]

33. Murphy, C.C.; Bartholomew, L.K.; Carpentier, M.Y.; Bluethmann, S.M.; Vernon, S.W. Adherence to adjuvant hormonal therapy
among breast cancer survivors in clinical practice: A systematic review. Breast Cancer Res. Treat. 2012, 134, 459–478. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/healthcare14091179

https://doi.org/10.1002/pon.1440
https://doi.org/10.1097/NCC.0b013e3181a850e6
https://doi.org/10.1007/s00520-024-08887-4
https://doi.org/10.1016/j.ejon.2021.101960
https://doi.org/10.1016/j.ijnurstu.2014.04.012
https://doi.org/10.1007/s11136-020-02455-z
https://doi.org/10.1002/cncr.32518
https://www.ncbi.nlm.nih.gov/pubmed/31539169
https://doi.org/10.1097/01.mlr.0000114908.90348.f9
https://www.ncbi.nlm.nih.gov/pubmed/15076819
https://doi.org/10.1002/14651858.CD000011.pub4
https://www.ncbi.nlm.nih.gov/pubmed/25412402
https://doi.org/10.1007/s10549-012-2114-5
https://doi.org/10.3390/healthcare14091179

	Introduction 
	Materials and Methods 
	Data Sources and Search Strategy 
	Research Question and Study Selection 
	Data Extraction 
	Data Analysis 

	Results 
	Study Selection 
	Risk of Bias Assessment: Risk of Bias Tool 2 (ROB-2) 
	Description of the Selected Studies 
	Pairwise Meta-Analysis 
	Network Meta-Analysis 

	Discussion 
	Research and Clinical Implications 
	Limitations 

	Conclusions 
	References

