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ABSTRACT

Purpose: Patient activation—encompassing knowledge, confidence, and skills in managing individual’s health—is a cornerstone
of person-centered care. However, its significance among childhood, adolescent, and young adult cancer survivors (CAYACS)
remains unexplored. This article examines the application of the 13-item Patient Activation Measure (PAM-13) in CAYACS,
highlights factors influencing activation levels, and draws insights from adult oncology.

Methods: A systematic review was conducted to identify studies assessing patient activation using PAM-13 in CAYACS
populations.

Results: Only two relevant studies were identified. Reduced activation levels were associated with psychological distress, fatigue,
neurocognitive impairment, and complex late effects. Activation levels fluctuated over time, with lower levels during active
treatment and higher levels during disease-free survivorship. Evidence from adult oncology suggests that structured education,
psychosocial support, and hybrid care models (e.g., Oncokompas and SMARTCare) may enhance health ownership. However,
limitations, such as PAM-13 ceiling effects and potential psychometric variability in oncology populations, have been reported.
Conclusions: Activation-based approaches hold promise for improving self-management in CAYACS. Future interventions
should be developmentally tailored, acknowledge caregiver roles, and address transition-related challenges and disparities in
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healthcare access. Recognizing patient engagement as a core outcome in survivorship research may strengthen personalized care

and support the development of scalable, evidence-based interventions.

Implications for Cancer Survivors: Despite some measurement biases, activation assessment in CAYACS facilitates iden-

tification of vulnerable survivors, enables tailored interventions, and fosters empowerment and self-management to improve

personalized survivorship care and long-term outcomes.

1 | Introduction

Patient activation is a cornerstone of contemporary healthcare
strategies, emphasizing self-management, patient empowerment,
and active participation in decision-making. It refers to an
individual’s ability, motivation, confidence, and knowledge to
effectively manage their own health [1]. According to the
Chronic Care Model [2], improved patient outcomes result
from productive interactions between well-informed, engaged
patients—equipped with the necessary knowledge—and proac-
tive, prepared care teams. Theoretical frameworks, such as
Leventhal’s Common-Sense Model of Self-Regulation (CSM),
suggest that individuals’ perceptions of their illness—its identity,
cause, timeline, consequences, and controllability—influence
coping behaviors and self-management decisions [3]. Thus,
patient activation depends not only on knowledge and skills but
also on how patients interpret their health experiences.

The Patient Activation Measure (PAM), created by Hibbard
et al. [1], is a validated instrument designed to quantify the
level of patient activation. Its development involved a rigorous,
comprehensive, multiphase process beginning with an extensive
literature review to identify key theoretical domains, including
self-management, patient empowerment, and health behavior
change. This was followed by qualitative research, including
focus groups and interviews with both patients and healthcare
professionals (HCP), which guided item generation.

The resulting method conceptualizes activation as a developmen-
tal process structured around four progressive stages, ranging
from passive recipients of care to proactive individuals who
confidently manage health behaviors even under challenging
circumstances. The original 22-item version (PAM-22) underwent
psychometric evaluation using Rasch modeling, confirming its
unidimensional structure and strong internal consistency (Cron-
bach’s a = 0.87). The tool encompasses four core domains: practi-
cal self-management, collaboration with HCP, understanding of
treatment options, and adherence to medical recommendations.
The PAM-22 has been employed in different settings to assess its
reliability and validity [4, 5]. To improve its applicability in both
clinical and research settings, a shortened 13-item version (PAM-
13) was introduced in 2005 [6]. Items were selected on the basis of
Rasch modeling [1] to retain the conceptual integrity of the origi-
nal scale while improving its efficiency. This streamlined version
maintained the original four-tiered structure and demonstrated
high internal reliability (o > 0.90), as well as validity across a
spectrum of chronic conditions, such as diabetes, hypertension,
and cardiovascular disease [7]. More recently, its utility has been
extended to oncology populations, where it has proven to be both
applicable and reliable [8].

The concise PAM version (PAM-13) comprises 13 items that
categorize individuals into four ascending levels of engagement in
managing their health. These levels range from passive recipients
of care (Level 1) to highly proactive individuals (Level 4) who
independently maintain health-related behaviors. The stages
are defined as follows: (1) Level 1 (<47.0): recognition of the
importance of the patient’s role in health management; (2) Level 2
(47.1-55.1): emerging knowledge and confidence to engage in self-
care; (3) Level 3 (55.2-67.0): active participation in health-related
decision-making behaviors; and (4) Level 4 (>67.1): sustained self-
management, even under stress. Evidence supports the utility of
PAM-13 in chronic disease contexts. In Type 2 diabetes, elevated
activation scores correlated with improved glycemic control
(HbAlc < 7%) and more favorable responses to chronic illness
care, particularly among those with initially low activation [9].
Similarly, in hypertension, elevated PAM scores are associated
with significantly reduced total, inpatient, and emergency care
costs [10]. Among patients with cardiovascular and pulmonary
disease [11], higher activation correlates with better medication
adherence and sustained engagement in self-care behaviors [1,
11-13]. Collectively, these findings emphasize the relevance of
PAM-13 in evaluating and facilitating patient-centered care across
long-term conditions.

Although the measure has been extensively validated in chronic
illnesses, its application in oncology is relatively recent. In cancer
care, it has been employed to assess engagement in treatment
decision-making, self-management of late effects, and adherence
to follow-up care. A recent systematic review [8], using PubMed-
indexed studies up to November 2025 with the following search
terms: “Patient Activation Measure” OR “PAM-13” AND “can-
cer,” identified 21 relevant studies. Among these, 48% evaluated
activation levels within controlled intervention trials, 24% used
single-arm pre/post designs, and 28% investigated associations
between PAM scores and patient characteristics.

Breast cancer was the most frequently studied tumor type,
appearing in half of the single-cancer studies. Methodolog-
ical approaches varied and included cross-sectional analyses
on survivorship factors, pre/post intervention trials targeting
lifestyle or educational outcomes, and randomized controlled
trials (RCT) assessing self-management programs and survivor-
ship care plans. Six studies focused specifically on survivorship
(mainly among breast cancer survivors but also among those with
prostate, head and neck, and multiple cancer types). Notably,
none addressed activation among childhood, adolescent, and
young adult cancer survivors (CAYACS).

Cancer patients and survivors face unique challenges that may
affect their activation levels, including complex treatments, long-
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term side effects, and psychosocial burdens. Unlike stable chronic
diseases, cancer care is characterized by dynamic transitions—
moving from active treatment to survivorship and long-term
follow-up (LTFU)—which may result in fluctuating engagement
over time. For childhood cancer survivors (CCS), the shift from
pediatric to adult care represents an additional hurdle, often
contributing to fragmented care and disengagement from health
services [14, 15].

Survivorship, the phase following the completion of active cancer
treatment, encompasses multidimensional recovery process—
physical, psychological, and social rehabilitation [16]. This period
is particularly critical for CCS, who are at increased risk of
late effects, such as cardiac and endocrine dysfunction, neu-
rocognitive deficits, and secondary malignancies [17-23]. Optimal
follow-up care during survivorship hinges on the individual’s
active participation in screenings, management of late effects, and
adherence to long-term monitoring programs.

Despite these needs, access to structured LTFU care remains
inconsistent. Many CCS lack adequate surveillance for late effects
due to systemic issues, including the absence of dedicated LTFU
clinics, organizational barriers, and healthcare providers’ limited
expertise in survivorship care [24, 25]. This discontinuity places
a greater onus on survivors to self-manage their health, thereby
necessitating strong activation and self-care capabilities.

As healthcare increasingly shifts toward patient-centered models,
understanding the role of patient activation in influencing self-
management behaviors, adherence to medical recommendations,
and quality of life becomes imperative. This is particularly rele-
vant in pediatric and young adult oncology for several reasons: (1)
CAYACS face an exceptionally long survivorship trajectory, often
spanning decades, requiring sustained engagement in health
monitoring and preventive care; (2) the transition from pediatric
to adult healthcare systems represents a critical period where
loss of engagement frequently occurs, contributing to gaps in
surveillance for late effects; (3) developmental factors—including
emerging autonomy during adolescence and young adulthood—
uniquely influence individuals’ capacity and readiness to engage
in self-management; and (4) the burden of treatment-related
late effects (e.g., neurocognitive, endocrine, and cardiac) may
persist or emerge years after treatment, necessitating long-term
self-monitoring and proactive health behaviors that depend on
sustained activation [26, 27]. However, research evaluating the
validity and applicability of PAM in these populations remains
limited.

Recent systematic reviews on digital health and patient activation
indicate that access to personal health records or online educa-
tional platforms alone is often insufficient to drive meaningful
improvements in patient engagement. Digital interventions tend
to be most effective when combined with structured support—
such as coaching, peer networks, or guided navigation—that
facilitates behavior change and emotional adaptation. Tailored
programs that incorporate symptom-driven and deliver per-
sonalized, context-specific resources have demonstrated greater
success in improving activation levels. These findings underscore
the promise of hybrid digital approaches in survivorship care, par-
ticularly for populations with complex medical and psychosocial
profiles, such as CAYACS [28-31].

PATIENIT
ACTIVATION

EMPOWERMENT

Transition from a
passive to an active
role in healthcare

S

AUTONOMY

Ability to manage one’s health
and make decisions

FIGURE 1 | Cyclical relationship between activation, autonomy, and
empowerment supporting self-management and adherence.

The interplay between patient activation, autonomy, empow-
erment, and adherence functions as a cyclical and mutually
reinforcing process (Figure 1). Elevated activation fosters auton-
omy and informed decision-making capacities, which in turn
promote patient empowerment—a state characterized by an indi-
vidual’s perceived ability and willingness to actively participate
in their care [32, 33]. Although empowerment and activation are
conceptually distinct, they are closely interconnected: Activation
reflects an individual’s readiness and capacity to act, whereas
empowerment captures the sense of control and ownership
over health-related decisions. This synergy supports self-efficacy
and sustained adherence to care plans, ultimately reducing
psychological distress and improving long-term quality of life.

Conversely, low activation disrupts this positive cycle, leading to
disengagement, poorer adherence, and suboptimal outcomes. In
the context of digital health frameworks, activation and empow-
erment are also conceptualized as sequential steps in the journey
toward full patient engagement. According to Risling’s model
[34], empowerment signifies the transfer of control to the patient;
activation reflects the initial motivation and responsiveness to
engage with health technologies; and sustained engagement
denotes ongoing long-term, goal-oriented interaction that drives
improved clinical outcomes.

Effectively supporting patient activation requires more than mere
access to information; it necessitates addressing psychological
burdens and structural inequalities to foster autonomy and a
sense of agency. Research consistently demonstrates that higher
activation correlates with healthier behaviors, improved patient
experiences, greater medication adherence, better health-related
quality of life (HRQoL), and reductions in unplanned care
admissions [1, 32, 33, 35]. However, as Mueller et al. high-
light, establishing causal pathways remains complex due to the
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dynamic interplay among activation, empowerment, autonomy,
and system-level factors [33].

In the e-QuoL Effectiveness Study, a prospective multi-country
European trial, we will employ PAM-13 questionnaire to assess
the impact of MyCare e-QuoL, a digital survivorship tool co-
designed with CAYACS. This personalized e-health platform
delivers tailored self-management resources aligned with sup-
portive care needs, complementing individualized post-cancer
recommendations focused on preventive care and screenings on
the basis of each survivor’s risk of long-term sequelae. The study
will evaluate changes in patient activation over 6 months, health
alongside quality of life, psychological distress (measured by the
EORTC-adolescent and young adult (AYA) module), and user
satisfaction.

The aim of this systematic review was to examine the applicabil-
ity, psychometric properties, and reported associations of PAM-13
among CAYACS. Rather than addressing patient activation in
general, we focused specifically on this widely used instrument
to assess whether it can serve as a robust tool in this population.
Drawing on both pediatric/AYA studies and evidence from
adult oncology, we highlight the benefits, limitations, and key
considerations for integrating PAM-13 into future survivorship
research and practice.

2 | Methods

A systematic literature review was conducted in accordance with
the PRISMA 2020 guidelines to identify studies evaluating the
use of PAM-13 in CAYACS (Figure 2). PAM-13 is a licensed
instrument owned by Insignia Health. PAM-13, along with infor-
mation on licensing and authorized use, is available through the
Mapi Research Trust (https://mapi-trust.org). Readers can access
the official instrument and scoring guidelines by requesting
permission via the Mapi Research Trust platform.

2.1 | Information Sources and Search Strategy

In April 2025, a comprehensive search was carried out across
three databases: PubMed, Scopus, and Web of Science. It was
restricted to peer-reviewed articles published between January
2005 and November 2025. Keywords included variations of the
Patient Activation Measure (e.g., “PAM-13,” “PAM 13,” “Patient
Activation Measure”) in combination with descriptors for the
populations of interest, such as “childhood cancer survivors,”
“pediatric cancer,” “AYA cancer,” and “young adult cancer
survivors” (Appendix). Depending on the database, searches were
limited to titles, abstracts, and keywords. Additional terms related
to self-management constructs (e.g., “self-efficacy,” “empower-
ment,” and “self-care”) were considered but not included in the
final strategy to maintain specificity for PAM-13 instrument, as
this review specifically focused on this validated measure rather
than patient activation as a broader concept.

2.2 | Eligibility Criteria

Studies were included if they: Part (1) involved individuals diag-
nosed with cancer before the age of 39 years; part (2) employed
PAM-13 to assess patient activation; and part (3) examined its

relationship with health-related outcomes, self-management, or
activation-related interventions. We defined the population as
individuals diagnosed with cancer during childhood, adoles-
cence, or young adulthood (from birth up to 39 years old) who
were at least 1-year post-diagnosis. This definition reflects a broad
survivorship period while acknowledging variability in treatment
status. Studies were included if at least 50% of participants met
this criterion. This inclusive approach was adopted considering
the limited research available in CAYACS populations.

2.3 | Study Selection

A total of two records were identified. Following title and abstract
screening, both met the inclusion criteria and were retained for
full-text analysis. The study identification and inclusion process
is illustrated in Figure 2 (PRISMA flow diagram).

2.4 | Data Extraction

Data extraction was performed independently by three reviewers
(C.D.G., AM,, and G.M.) using a standardized form. Extracted
information included study design, population characteristics
(sample size, age, cancer type, and time since diagnosis), PAM-13
scores (mean scores, standard deviations [SDs], and distribu-
tion across activation levels), factors associated with activation,
intervention details (if applicable), and main outcomes. Any
disagreements were resolved through discussion. Given the het-
erogeneity in study designs and populations, a narrative synthesis
approach was employed.

Quality appraisal of the included studies was conducted using
the Joanna Briggs Institute (JBI) Critical Appraisal Checklist for
Analytical Cross-Sectional Studies. Both studies were assessed
independently by three reviewers (C.D.G., G.M., and A.M.).
The St. Jude Lifetime Cohort Study (SJLIFE) demonstrated
high methodological quality, with clearly defined inclusion
criteria, validated measurement tools, appropriate statistical anal-
yses, and an adequate sample size. The Japanese study also
showed good methodological quality with appropriate psycho-
metric validation methods, though the cross-sectional design and
single-country setting limited generalizability. Both studies ade-
quately addressed their research questions within their respective
designs.

3 | Results

Two studies met the inclusion criteria for the final review as
follows: (1) Ware et al. [36], which explored activation and psycho-
logical outcomes in participants from the SJLIFE (Table 1); and
(2) Soejima and Kitao [37], which investigated the measurement
invariance and validity of PAM-13 among Japanese AYA cancer
survivors. Both studies revealed significant variability in patient
activation, influenced by sociodemographic factors, treatment
history, and the presence or absence of structured survivorship
programs.

In the SJILIFE [36, 38], activation was measured in 2708 CCS
and compared to 303 non-cancer controls. Participants had a
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FIGURE 2 | PRISMA 2020 flow diagram of study selection process for the systematic review on PAM-13 in CAYACS.

mean age of 33.8 years (SD = 10.5) at assessment and were,
on average, 8.9 years (SD = 5.8) at diagnosis, with all being at
least 5 years posttreatment. Key factors associated with lower
PAM-13 scores included the presence of severe chronic conditions
(Common Terminology Criteria for Adverse Events [CTCAE]
Grade 3+), psychosocial distress, and limited engagement in self-
care. Overall, CCS demonstrated significantly lower activation
levels than controls (p < 0.0001), with only 45.3% achieving
the highest activation (Level 4), versus 61.5% among controls.
Conversely, 11.3% of CCS fell into the lowest category (Level 1),
compared to just 4.7% of non-cancer peers. Lower scores were
particularly evident among survivors with CTCAE Grade 3+
conditions, especially among those with severe chronic health
problems, including cardiotoxicity, neurocognitive impairment,
pulmonary dysfunction, endocrine disorders, and secondary
malignancies. Survivors of central nervous system (CNS) tumors
or lymphoma were particularly likely to have severe late effects
and correspondingly reduced activation (p < 0.0001). CCS with
Grade 3+ cardiovascular conditions, including heart failure and
arrhythmias, presented the lowest activation levels (p = 0.003),
presumably due to physical limitations affecting their ability
to engage in self-management behaviors. Similarly, neurocogni-
tive impairments, especially among CNS tumor survivors, were
associated with diminished engagement in survivorship care,

potentially due to challenges in understanding and processing
medical information, as well as in managing follow-up plans.
Psychosocial distress further undermined activation. Depression
(odds ratio [OR]: 2.37, 95% confidence interval [CI] 1.87-2.99),
anxiety (OR: 2.21, 95% CI 1.73-2.83), and fear of recurrence (OR:
1.45, 95% CI1.23-1.71) were all significantly associated with lower
PAM-13 scores (p < 0.001). Additionally, physical inactivity was
linked to a twofold increase in the odds of low activation (OR:
2.07,95% CI 1.53-2.80, p < 0.001), underscoring the importance of
functional capacity in fostering self-management.

The Japanese Young Adult Cancer Survivors Study [37] evaluated
PAM-13 scores in 500 individuals aged 20-39 years at inclu-
sion, who were diagnosed with breast, colorectal, lymphoma,
uterine/ovarian, thyroid, and other tumors after the age of 20.
The study compared participants undergoing active treatment
(n = 237) with those in posttreatment follow-up (n = 263) and
examined factors influencing engagement in self-care. Mean
PAM-13 scores were comparable between groups as follows: 55.5
(SD = 15.4) during treatment and 55.3 (SD = 15.6) posttreatment
(p = 0.420). Ceiling effects were observed across all items during
active therapy and in all but one (Item 13: “I am confident that
I can maintain lifestyle changes, like diet and exercise, even
during times of stress”) after treatment. However, only 3% in
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either group achieved the maximum patient activation score.
Activation levels were negatively correlated with physical fatigue
(r=-0.25, p <0.001) and depression (r = —0.20, p = 0.002) during
treatment, and these associations remained significant in the
posttreatment cohort (fatigue: r = —0.18, p = 0.003; depression:
r = —0.19, p = 0.002). Higher educational attainment correlated
with increased activation posttreatment (p = 0.001), though
not during active care. Treatment adherence-related behaviors,
such as medication intake and symptom monitoring, were
more prominent during therapy, facilitated by structured clinical
guidance and support from HCP. In contrast, after treatment, self-
management required greater autonomy to address long-term
effects, emotional well-being, and health lifestyle maintenance
with reduced clinical supervision.

4 | Discussion

This systematic review explored the application of PAM-13 in
CAYACS—a population facing distinct medical and psychosocial
challenges. Although research in this area remains limited,
with only two eligible studies identified, preliminary evidence
suggests consistent associations between patient activation and
key survivorship outcomes, including self-management capacity,
psychological well-being, and engagement in follow-up care.
These findings are instrumental in shaping developmentally
tailored interventions aimed at improving long-term care in this
unique population.

Compared to other chronic conditions, CCS presents exceptional
complexity due to the heterogeneity of diagnoses, treatment
exposures, and long-term consequences—spanning physical, psy-
chological, and neurocognitive domains [17, 39]. Despite this,
structured self-management support remains insufficiently inte-
grated in routine survivorship care. CAYACS encounter specific
barriers to activation, such as developmental immaturity, reliance
on caregivers, challenges associated with transitioning to adult
healthcare systems [40], and inconsistent access to LTFU ser-
vices. Moreover, persistent treatment-related late effects may
limit survivors’ ability to participate actively in their care. For
example, neurocognitive impairments can make it harder to
understand and remember medical information [41]; physical
limitations resulting from cardiotoxicity or pulmonary dysfunc-
tion may restrict engagement in health-promoting behaviors,
such as exercise [42]; and psychological sequelae, including
depression and anxiety, can reduce motivation and self-efficacy.
These challenges do not affect all survivors uniformly but are
particularly pronounced among those with severe (CTCAE Grade
3+) chronic conditions, thereby increasing the demands placed
on their self-management and activation capabilities.

Interestingly, findings from the SJLIFE revealed that factors
traditionally assumed to influence activation—such as age at
diagnosis, sex, and treatment intensity—were not significantly
associated with PAM-13 scores. This suggests that ongoing health
challenges—particularly the burden of persistent late effects—
may play a more critical role in shaping patient engagement
than the severity of the initial cancer care. Instead, the severity
of ongoing health problems, particularly CTCAE Grade 3 or
higher, emerged as the strongest predictor of low activation.
Marital and employment status also failed to show significant

associations, in contrast to trends observed in adult cancer
population [43-47], suggesting different influencing mechanisms
in younger survivors. It is important to emphasize that the
associations identified in these studies are correlational in nature
and do not establish causality. For example, although limited
engagement in self-care is associated with lower activation scores,
the directionality of this relationship remains unclear—low
activation may lead to reduced self-care behaviors, or alterna-
tively, barriers to self-care may diminish activation. Similarly,
the relationship between psychological distress and activation
is likely bidirectional and may be mediated by other factors,
such as social support, symptom burden, or healthcare access.
Longitudinal and intervention studies are needed to clarify
these causal pathways. These observations highlight the need
for personalized care plans that address physical limitations,
include psychological support, and facilitate consistent access
to comprehensive survivorship services. Interventions promoting
physical activity, reducing emotional distress, and incorporating
patient-centered educational resources may contribute to higher
activation and better long-term outcomes in CCS.

Complementary findings from the Japanese Young Adult Cancer
Survivors Study confirmed the reliability of PAM-13 in this age
group. However, attempts to compare activation across different
phases of survivorship were limited by issues of measurement
invariance, suggesting that associated factors of activation may
vary across cancer care continuum. These results emphasize the
relevance of psychosocial and fatigue-targeted interventions in
enhancing activation and self-management among young adult
cancer survivors.

This systematic review has several important limitations. First,
only two studies met our inclusion criteria, reflecting the early
stage of research on patient activation using PAM-13 in CAYACS.
This limited evidence base constrains the generalizability of
findings and precludes meta-analysis or robust synthesis across
different cancer types, age groups, or cultural contexts. Second,
although screening and selection followed PRISMA guidelines,
the search was limited to three major databases and focused
specifically on PAM-13, which may have excluded relevant work
using other activation-related constructs or instruments. Third,
the included studies differed substantially in design (cross-
sectional cohort vs. psychometric validation) and population
(long-term CCS vs. young adults during/after treatment), intro-
ducing heterogeneity that complicates comparison. Fourth, both
studies were conducted in high-income countries (the United
States and Japan), limiting applicability to other healthcare
systems and cultural contexts. Finally, the absence of intervention
studies specifically targeting activation in CAYACS means that
evidence regarding effective strategies to enhance activation in
this group remains indirect, drawn primarily from adult oncology
research. These limitations underscore the urgent need for
further research in this area.

Evidence from adult oncology further supports the link between
patient activation and improved coping mechanisms, reduced
psychological distress, and increased overall well-being [48]. In
the SJILIFE, lower PAM scores were associated with elevated
symptoms of depression and anxiety, underscoring the potential
value of early psychological intervention to support engagement
in care. The role of caregivers and clinicians in fostering activation
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is especially important in pediatric and young adult populations.
Although adult survivors are typically expected to self-manage,
younger survivors often rely on caregiver support [49], compli-
cating the independent assessment of engagement. Achieving an
appropriate balance between caregiver involvement and patient
autonomy is crucial [50].

Although research specifically targeting CAYACS remains scarce,
findings from adult oncology offer valuable insights that may
guide the development of effective interventions for younger
populations (Table 2). Several factors consistently associated
with higher patient activation in adult cancer care—such as
educational attainment, socioeconomic status, and access to
digital self-management tools—are likely to influence activation
trajectories among CAYACS as well. A recent review in adult
oncology [8] identified key factors positively associated with
elevated PAM-13 scores during survivorship, including higher
educational levels (OR: 1.85, 95% CI 1.32-2.47), robust social
support networks (OR: 1.68, 95% CI 1.32-2.10), participation in
survivorship programs (mean PAM score = 68.5, SD = 8.2),
and patients’ perception of meaningful interaction time with
clinicians (mean PAM level = 3.46 vs. 3.07, p = 0.003). Conversely,
several factors were associated with diminished activation [8, 51],
including exposure to cardiotoxic treatment (OR: 1.73, 95% CI
1.30-2.15), psychological distress (OR: 2.37 for depression, OR:
2.21 for anxiety), fear of cancer recurrence (mean PAM level = 2.98
vs. 3.39, p = 0.004), unemployment (mean PAM level = 2.93 vs.
3.36, p = 0.004), being unmarried (mean PAM level = 2.99 vs.
3.31, p < 0.001), and lower income (mean PAM level = 3.07 vs.
3.30, p = 0.050). These findings suggest that interventions aiming
to enhance activation should account for social determinants
of health and address disparities in access to care and health
information.

A recent meta-analysis [30] spanning diverse health conditions
reported modest overall improvements in patient activation
following digital interventions, with an average increase of 4+2.05
points on PAM-13. Notably, only a subset of programs achieved
the clinically significant threshold of >4 points—typically those
incorporating tailored content alongside human support mech-
anisms, such as health coaching or peer mentoring. Although
digital tools have demonstrated efficacy in chronic disease pop-
ulations [7, 63], their effectiveness in oncology has yielded mixed
results. In some instances, outcomes have been unfavorable; for
example, a study involving non-small cell lung cancer patients
reported a decline in activation over time (p = 0.042) [64],
potentially due to disease progression, treatment-related side
effects, or the cognitive load imposed by digital platforms.

Two recent systematic reviews [8, 28] further highlighted that
non-digital or hybrid approaches were generally more effec-
tive than stand-alone digital tools. Programs delivered through
telephone-based or nurse-led support consistently improved acti-
vation, facilitated symptom tracking, and enhanced adherence to
care. These findings underscore the needs to integrate technologi-
cal solutions with human-centered engagement—particularly for
individuals with complex health and psychological needs.

Nevertheless, heterogeneity in study designs and intervention
formats complicates efforts to draw definitive conclusions about
which digital strategies are most effective and for which sub-

groups. Consistent with broader evidence [31], digital health
interventions tend to be most successful when they are interac-
tive, personalized, and embedded within a supportive framework.
Programs offering tailored information—guided by patient-
reported outcomes or needs assessment and reinforced through
human interaction (e.g., peer-led sessions, coaching, or clinical
follow-up), demonstrated the most substantial improvements in
activation.

Oncokompas [59, 65, 66] is a web-based self-management plat-
form designed to assist adult cancer survivors by offering
personalized feedback on HRQoL, tailored self-care recommen-
dations, and referrals to supportive care services. Users can access
educational resources and receive guidance on managing long-
term effects of cancer and its treatment [59]. The platform aims to
enhance patient engagement, self-management skills, and well-
being. Two major Dutch studies have evaluated its impact: a
feasibility study with 101 breast cancer survivors and an RCT
comprising 625 individuals across multiple cancer types. In the
feasibility study, among the 68 participants who completed the
program, significant gains in activation were observed (PAM-13:
55.8-60.5, p = 0.007). These improvements were likely facili-
tated by participants being in the early posttreatment phase,
when receptivity to self-management support may be higher.
However, outcomes varied across individuals, suggesting that
digital literacy, baseline activation levels, and personal motivation
likely moderated the intervention’s effectiveness [8]. Conversely,
the RCT did not demonstrate a statistically significant effect on
overall PAM scores (p > 0.05), though participants with higher
symptom burdens reported meaningful improvements in HRQoL
and symptom management [59].

These contrasting results highlight the influence of contextual
factors, such as baseline activation, timing since diagnosis, and
cancer type. In the RCT, participants had higher initial PAM
scores (mean 59.3, SD = 12.5) and were further removed from
diagnosis (median 27 months), suggesting that they may have
already adopted self-management strategies, reducing the relative
impact of the intervention. This interpretation is supported by
a large German study [58] involving 1125 adult outpatients with
breast, prostate, and colorectal cancer, which confirmed good
internal consistency of PAM-13 (Cronbach’s a = 0.81) but reported
ceiling effects in 27% of individuals scoring above 80, thereby
limiting the tool’s sensitivity to detect change. Interestingly, these
ceiling effects did not impair interpretability in the Japanese study
of young adult survivors [37], possibly due to the differences in
cultural context, timing of measurement, or cancer types.

Several studies support moderate to high activation levels in
early stage breast cancer survivors. The Dutch ADAPT study [67]
reported PAM scores ranging from 59.3 to 63.2 at diagnosis and
at follow-up conducted at 3 weeks, 3 months, 6 months, and
12 months. Similarly, a study from Texas [68] involving HER2*
breast cancer patients found a mean score of 65.9, whereas a
Mongolian cohort [69] reported a lower average of 51.2. Across
these diverse contexts, psychological distress was consistently
linked to lower activation, whereas associations with tumor type,
fatigue, or physical functioning were less consistent. Notably,
in the RCT, patients with head and neck or colorectal cancers
derived the greatest benefit from Oncokompas, particularly in
managing pain, swallowing issues, and weight fluctuations. On
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the basis of these results, the authors recommend tailoring
digital interventions to specific cancer types, simplifying user
assessments, and integrating multimedia content to enhance
accessibility. Adapting such tools for younger, digitally proficient
populations could further improve engagement and long-term
self-management.

Beyond intervention studies, the psychometric performance of
PAM-13 in oncology has been further examined. A large German
validation study [67] confirmed the scale’s overall reliability
but also revealed limitations. In addition to ceiling effects,
exploratory factor analysis suggested that the instrument may
not be strictly unidimensional in oncology contexts, in contrast
to findings in chronic disease populations. A two-factor model
emerged, distinguishing between knowledge/self-confidence and
perceived importance of self-management. Patient activation
correlated moderately with self-efficacy and HRQoL, whereas
associations with demographic variables were weaker than antic-
ipated. Although higher education attainment and first-diagnosis
status were linked to increased activation, disease recurrence or
progression predicted lower scores. Importantly, no significant
differential item functioning was observed for age, gender, or edu-
cation, indicating consistent measurement across demographic
subgroups.

Recent systematic reviews [8, 28, 29] have deepened our under-
standing of the factors influencing patient activation and the
effectiveness of related interventions. Education remains a con-
sistent predictor, emphasizing the critical role of meaningful
clinician-patient communication. Interestingly, variables, such as
gender and broader sociodemographic characteristics, appear to
exert less influence in oncology than in chronic diseases, where
social determinants of health are typically more pronounced
predictors of activation.

Further insights are offered by Ng et al. [70], who evaluated
the psychometric properties of PAM-13 across diverse health-
care settings. Although the instrument generally demonstrated
strong internal consistency and construct validity, limitations
were raised about its content relevance and measurement
invariance in non-Western, older, or socioeconomically disad-
vantaged groups. Conversely, studies conducted in European
contexts—and among younger, digitally connected individuals—
reported more robust performance, supporting its use in initia-
tives such as the e-QuoL project. This multi-country European
project focuses on CAYACS, for whom active engagement in
care is particularly critical and complex. Nonetheless, future
applications should be sensitive to subgroup variability, espe-
cially in individuals with cognitive impairments or limited
health literacy, and should consider integrating complemen-
tary measures when assessing more diverse or vulnerable
populations.

In conclusion, PAM-13 represents a valuable metric for assessing
cancer survivors’ engagement in their own care. Its expand-
ing adoption across cancer types, disease stages, and patient
demographics attests to its relevance in oncology. Among adult
survivors, higher activation has been consistently associated with
reduced fatigue and psychological distress, improved quality of
life, and adherence to follow-up care. Although preliminary
findings in CAYACS suggest similar trends, further research is

needed to establish the measure’s responsiveness and predictive
utility in younger cohorts.

The findings presented here highlight the potential of activation-
oriented strategies—including personalized education, psychoso-
cial interventions, digital tools (e.g., Oncokompas), and hybrid
coaching models (e.g.,, SMARTCare)—for fostering sustained
engagement and effective self-management. Although ceiling
effects may limit PAM-13’s sensitivity in highly activated indi-
viduals, structured survivorship programs and shared decision-
making remain critical components of effective interventions.

To enhance the interpretability and application of PAM-13 out-
comes, future research and evaluation efforts should carefully
account for key confounding factors, including

* Educational background and health literacy,
* Psychosocial distress (e.g., anxiety, fear of recurrence),

* Healthcare access (follow-up frequency, communication
quality),

* Treatment-related toxicities that may impair
self-management capacities.

As oncology care continues to evolve toward patient-centered
paradigm, PAM-13 provides a meaningful framework for design-
ing and evaluating interventions aimed at strengthening patient
autonomy, self-efficacy, and care adherence—cornerstones of
equitable and sustainable survivorship models.

From the perspective of CAYACS, age-appropriate and develop-
mentally tailored interventions are essential to facilitate the tran-
sition from acute treatment to LTFU. Structuring survivorship
care according to the principles of the Chronic Care Model—
emphasizing continuous education, individualized support, and
strong provider—patient partnerships—may help maintain acti-
vation over time and contribute to better long-term health
outcomes.

Author Contributions

All authors contributed to the study conception and design. Material
preparation, data collection, and analysis were performed by Charlotte
Demoor-Goldschmidt. The first draft of the manuscript was written by
Charlotte Demoor-Goldschmidt and all authors commented on previous
versions of the manuscript. Charlotte Demoor-Goldschmidt, Anne Maas,
and Jelena Roganovic did the final version of the manuscript answering
the reviewers’ comments. All authors read and approved the final
manuscript.

Acknowledgments

We thank Dr. Erika Vacchelli for her assistance in writing, editing, and
critically reviewing the manuscript.

Funding

The e-QuoL project, number 101136549, is funded by the European
Union. Views and opinions expressed are, however, those of the author(s)
only and do not necessarily reflect those of the European Union or
Horizon Europe, granting authority. Neither the European Union nor the

Pediatric Blood & Cancer, 2026

13 of 16

85UB017 SUOWILLOD BAINRID 3ol dde 8y} Aq peusAob 812 S9[ole YO 8SN JO S9N 10} Akeiq1 8UIIUO A8]IA UO (SUOIPUOD-PUE-SWBIALIY™AB | 1M AReql1 pUljuo//SdNY) SUONIPUOD Pue swie | 841 88S *[9202/£0/.2] Uo ARiqiTauljuo A|IM * Uszn 5pyiol(did INYoSYI0H pun -1IusZ - PUOIN BRSO Ad £2T0L L T0S-GYST/Z00T OT/I0p/uod 8| im Ake.q1pul|uo//sdny woiy pepeojumod ‘0 ‘LTOSSYST



granting authority can be held responsible for them. The project is also
funded by the Swiss Confederation, Federal Department of Economic
Affairs, Education and Research EAER, State Secretariat for Education,
Research and Innovation SERI. In addition, the UK participant (The
Royal Marsden NHS Foundation Trust) in e-QuoL project is supported
by United Kingdom Research and Innovation (UKRI), grant no. 10098114.

Ethics Statement

The authors have nothing to report.

Consent

All authors read and approved the final manuscript and consented to its
publication.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

Data sharing is not applicable to this article as no datasets were generated
or analyzed during the current study.

References

1. J. H. Hibbard, J. Stockard, E. R. Mahoney, and M. Tusler, “Development
of the Patient Activation Measure (PAM): Conceptualizing and Measuring
Activation in Patients and Consumers,” Health Services Research 39
(2004): 1005-1026, https://doi.org/10.1111/].1475-6773.2004.00269.x.

2. E. H. Wagner, B. T. Austin, C. Davis, M. Hindmarsh, J. Schaefer, and
A. Bonomi, “Improving Chronic Illness Care: Translating Evidence Into
Action,” Health Affairs 20 (2001): 64-78, https://doi.org/10.1377/hlthaff.
20.6.64.

3. H. Leventhal, E. A. Leventhal, and R. J. Contrada, “Self-Regulation,
Health, and Behavior: A Perceptual-Cognitive Approach,” in The Self-
Regulation of Health and Illness Behaviour, ed. L. D. Cameron and H.
Leventhal (Routledge, 2016), 1-33.

4. R. L. Skolasky, E. J. Mackenzie, L. H. Riley, and S. T. Wegener,
“Psychometric Properties of the Patient Activation Measure Among
Individuals Presenting for Elective Lumbar Spine Surgery,” Quality of Life
Research 18 (2009): 1357-1366, https://doi.org/10.1007/s11136-009-9549-0.

5.J. H. Hibbard, J. Greene, and M. Tusler, “Improving the Outcomes
of Disease Management by Tailoring Care to the Patient’s Level of
Activation,” American Journal of Managed Care 15 (2009): 353-360.

6.J. H. Hibbard, E. R. Mahoney, J. Stockard, and M. Tusler, Patient
Activation Measure-13 Item Version (APA PsycTests, 2014), https://doi.org/
10.1037/t35470-000.

7. J. H. Hibbard, E. R. Mahoney, J. Stockard, and M. Tusler, “Development
and Testing of a Short Form of the Patient Activation Measure,” Health
Services Research 40 (2005): 1918-1930, https://doi.org/10.1111/].1475-6773.
2005.00438.x.

8. K. J. Pierre, E. Verot, and W. Bouleftour, “PAM-13 in Clinical Cancer
Care: A Systematic Review,” Archives of Medical Research 56 (2025):
103145, https://doi.org/10.1016/j.arcmed.2024.103145.

9. E. Aung, M. Donald, G. M. Williams, J. R. Coll, and S. A. R. Doi, “Joint
Influence of Patient-Assessed Chronic Illness Care and Patient Activation
on Glycaemic Control in Type 2 Diabetes,” International Journal for
Quality in Health Care 27 (2015): 117-124, https://doi.org/10.1093/intghc/
mzv00l.

10. D. Mosen, J. Hibbard, K. Rust, and M. Leo, “PS1-23: Prospective
Association of Patient Activation Measure (PAM) With Medical Costs
Among Hypertension Population,” Clinical Medicine & Research 12 (2014):
106-107, https://doi.org/10.3121/cmr.2014.1250.ps1-23.

11. J. Greene and J. H. Hibbard, “Why Does Patient Activation Matter? An
Examination of the Relationships Between Patient Activation and Health-
Related Outcomes,” Journal of General Internal Medicine 27 (2012): 520-
526, https://doi.org/10.1007/s11606-011-1931-2.

12. I. Bos-Touwen, M. Schuurmans, and E. M. Monninkhof, “Patient and
Disease Characteristics Associated With Activation for Self-Management
in Patients With Diabetes, Chronic Obstructive Pulmonary Disease,
Chronic Heart Failure and Chronic Renal Disease: A Cross-Sectional
Survey Study,” PLoS ONE 10 (2015): 0126400, https://doi.org/10.1371/
journal.pone.0126400.

13.J. H. Hibbard, J. Greene, S. Sofaer, K. Firminger, and J. Hirsh, “An
Experiment Shows That a Well-Designed Report on Costs and Quality
Can Help Consumers Choose High-Value Health Care,” Health Affairs
(Project Hope) 31 (2012): 560-568, https://doi.org/10.1377/hlthaff.2011.1168.

14. M. Otth, S. Denzler, C. Koenig, H. Koehler, and K. Scheinemann,
“Transition From Pediatric to Adult Follow-Up Care in Childhood Cancer
Survivors—A Systematic Review,” Journal of Cancer Survivorship 15
(2021): 151-162, https://doi.org/10.1007/511764-020-00920-9.

15. A. H. Jin, P. J. Simon, and A. Clayton, “Implementation of a Pilot
Clinic for Pediatric to Adult Cancer Survivorship Transitions,” Journal of
Adolescent and Young Adult Oncology 12 (2023): 918-922, https://doi.org/
10.1089/jaya0.2023.0041.

16. F. Mullan, “Seasons of Survival: Reflections of a Physician With
Cancer,” New England Journal of Medicine 313 (1985): 270-273, https://doi.
0rg/10.1056/NEJM198507253130421.

17. K. C. Oeffinger, A. C. Mertens, C. A. Sklar, et al., “Chronic Health Con-
ditions in Adult Survivors of Childhood Cancer,” New England Journal of
Medicine 355 (2006): 1572-1582, https://doi.org/10.1056/NEJMsa060185.

18. R. Blaauwbroek, W. Tuinier, B. Meyboom-de Jong, W. A. Kamps, and
A. Postma, “Shared Care by Paediatric Oncologists and Family Doctors
for Long-Term Follow-Up of Adult Childhood Cancer Survivors: A Pilot
Study,” Lancet Oncology 9 (2008): 232-238, https://doi.org/10.1016/S1470-
2045(08)70034-2.

19. D. A. Mulrooney, M. W. Yeazel, T. Kawashima, et al., “Cardiac
Outcomes in a Cohort of Adult Survivors of Childhood and Adolescent
Cancer: Retrospective Analysis of the Childhood Cancer Survivor Study
Cohort,” BMJ 339 (2009): b4606, https://doi.org/10.1136/bmj.b4606.

20.S. E. Lipshultz, T. R. Cochran, V. I. Franco, and T. L. Miller,
“Treatment-Related Cardiotoxicity in Survivors of Childhood Cancer,”
Nature reviews Clinical oncology 10 (2013): 697-710, https://doi.org/10.
1038/nrclinonc.2013.195.

21. W. Chemaitilly and C. A. Sklar, “Endocrine Complications in Long-
Term Survivors of Childhood Cancers,” Endocrine-Related Cancer 17
(2010): R141-159, https://doi.org/10.1677/ERC-10-0002.

22. G. T. Armstrong, T. Kawashima, W. Leisenring, et al., “Aging and Risk
of Severe, Disabling, Life-Threatening, and Fatal Events in the Childhood
Cancer Survivor Study,” Journal of Clinical Oncology 32 (2014): 1218-1227,
https://doi.org/10.1200/JC0.2013.51.1055.

23. L. M. Turcotte, Q. Liu, Y. Yasui, et al., “Temporal Trends in Treatment
and Subsequent Neoplasm Risk Among 5-Year Survivors of Childhood
Cancer, 1970-2015,” JAMA 317 (2017): 814-824, https://doi.org/10.1001/
jama.2017.0693.

24. A. F. Howard, A. Kazanjian, S. Pritchard, et al., “Healthcare System
Barriers to Long-Term Follow-Up for Adult Survivors of Childhood
Cancer in British Columbia, Canada: A Qualitative Study,” Journal of
Cancer Survivorship 12 (2018): 277-290, https://doi.org/10.1007/s11764-
017-0667-3.

25. A. V. Mellblom, C. E. Kiserud, C. S. Rueegg, et al., “Self-Reported
Late Effects and Long-Term Follow-Up Care Among 1889 Long-Term Nor-
wegian Childhood, Adolescent, and Young Adult Cancer Survivors (the
NOR-CAYACS Study),” Supportive Care in Cancer 29 (2021): 2947-2957,
https://doi.org/10.1007/s00520-020-05790-6.

26.J. Wams, E. C. van Dalen, J. G. den Hartogh, et al., “Health-Care
Transitions for Young People Living Beyond Childhood and Adolescent

14 of 16

Pediatric Blood & Cancer, 2026

85UB017 SUOWILLOD BAINRID 3ol dde 8y} Aq peusAob 812 S9[ole YO 8SN JO S9N 10} Akeiq1 8UIIUO A8]IA UO (SUOIPUOD-PUE-SWBIALIY™AB | 1M AReql1 pUljuo//SdNY) SUONIPUOD Pue swie | 841 88S *[9202/£0/.2] Uo ARiqiTauljuo A|IM * Uszn 5pyiol(did INYoSYI0H pun -1IusZ - PUOIN BRSO Ad £2T0L L T0S-GYST/Z00T OT/I0p/uod 8| im Ake.q1pul|uo//sdny woiy pepeojumod ‘0 ‘LTOSSYST


https://doi.org/10.1111/j.1475-6773.2004.00269.x
https://doi.org/10.1377/hlthaff.20.6.64
https://doi.org/10.1007/s11136-009-9549-0
https://doi.org/10.1037/t35470-000
https://doi.org/10.1111/j.1475-6773.2005.00438.x
https://doi.org/10.1016/j.arcmed.2024.103145
https://doi.org/10.1093/intqhc/mzv001
https://doi.org/10.3121/cmr.2014.1250.ps1-23
https://doi.org/10.1007/s11606-011-1931-2
https://doi.org/10.1371/journal.pone.0126400
https://doi.org/10.1377/hlthaff.2011.1168
https://doi.org/10.1007/s11764-020-00920-9
https://doi.org/10.1089/jayao.2023.0041
https://doi.org/10.1056/NEJM198507253130421
https://doi.org/10.1056/NEJMsa060185
https://doi.org/10.1016/S1470-2045(08)70034-2
https://doi.org/10.1136/bmj.b4606
https://doi.org/10.1038/nrclinonc.2013.195
https://doi.org/10.1677/ERC-10-0002
https://doi.org/10.1200/JCO.2013.51.1055
https://doi.org/10.1001/jama.2017.0693
https://doi.org/10.1007/s11764-017-0667-3
https://doi.org/10.1007/s00520-020-05790-6

Cancer: Recommendations From the EU-CAYAS-NET Consortium,”
Lancet Oncology 26, no. 10 (Oct 2025): e525-e535, https://doi.org/10.1016/
S1470-2045(25)00410-3..

27. 1. A. E. de Beijer, J. Trollip, S. R. van den Oever, et al., “Barriers and
Facilitators Associated With Long-Term Follow-Up Care for Childhood,
Adolescent, and Young Adult Cancer Survivors: A Systematic Review,”
BMC Health Services Research [Electronic Resource] 25, no. 1 (Oct 2025):
1331, https://doi.org/10.1186/s12913-025-13363-8.

28. L. Tuominen, H. Leino-Kilpi, J. Poraharju, et al., “Interactive Digital
Tools to Support Empowerment of People With Cancer: A Systematic
Literature Review,” Supportive Care in Cancer 32 (2024): 396, https://doi.
0rg/10.1007/s00520-024-08545-9.

29. L. Tuominen, H. Leino-Kilpi, and J. Poraharju, “Correction to: Inter-
active Digital Tools to Support Empowerment of People With Cancer: A
Systematic Literature Review,” Supportive Care in Cancer 32 (2024): 506,
https://doi.org/10.1007/s00520-024-08678-X.

30. O. Abdelraheem, M. Salama, and S. Chun, “Impact of Digital Interven-
tions and Online Health Communities in Patient Activation: Systematic
Review and Meta-Analysis,” International Journal of Medical Informatics
188 (2024): 105481, https://doi.org/10.1016/j.ijmedinf.2024.105481.

31. . Osovskaya, A. Blandford, and H. W. Potts, “A Systematic Review of
the Effect of Personal Health Records on Patient Activation,” Digit Health
11 (2025): 20552076251315295, https://doi.org/10.1177/20552076251315295.

32. L. P. Fumagalli, G. Radaelli, E. Lettieri, P. Bertele’, and C. Masella,
“Patient Empowerment and Its Neighbours: Clarifying the Boundaries
and Their Mutual Relationships,” Health Policy 119 (2015): 384-394,
https://doi.org/10.1016/j.healthpol.2014.10.017.

33.J.Mueller, A. L. Ahern, S. J. Sharp, et al., “Association Between Patient
Activation, Self-Management Behaviors and Clinical Outcomes in Adults
With Diabetes or Related Metabolic Disorders: A Systematic Review and
Meta-Analysis Protocol,” BMJ Open 12 (2022): €056293, https://doi.org/10.
1136/bmjopen-2021-056293.

34. T. Risling, J. Martinez, J. Young, and N. Thorp-Froslie, “Evaluating
Patient Empowerment in Association With eHealth Technology: Scoping
Review,” Journal of Medical Internet Research [Electronic Resource] 19
(2017): €329, https://doi.org/10.2196/jmir.7809.

35. G. Anderson, M. L. Rega, D. Casasanta, G. Graffigna, G. Damiani, and
S. Barello, “The Association Between Patient Activation and Healthcare
Resources Utilization: A Systematic Review and Meta-Analysis,” Public
Health 210 (2022): 134-141, https://doi.org/10.1016/j.puhe.2022.06.021.

36. M. E. Ware, A. De La Cruz, Q. Dong, et al., “Characterization of Patient
Activation Among Childhood Cancer Survivors in the St. Jude Lifetime
Cohort Study (SJLIFE),” Cancers 16 (2024): 3220, https://doi.org/10.3390/
cancers16183220.

37. T. Soejima and M. Kitao, “Adaptation and Measurement Invariance of
the 13-Item Version of Patient Activation Measure Across Japanese Young
Adult Cancer Survivors During and After Treatment: A Cross-Sectional
Observational Study,” PLoS ONE 18 (2023): €0291821, https://doi.org/10.
1371/journal.pone.0291821.

38. M. E. Ware, C. G. Goodenough, M. D. Wogksch, et al., “Associations
Between Perceived Cancer Impact and Measures of Health Behavior in
Survivors of Childhood Cancer,” Journal of Cancer Survivorship (2024):
28, https://doi.org/10.1007/s11764-024-01667-3.

39. M. Barrera, A. K. Shaw, K. N. Speechley, E. Maunsell, and L. Pogany,
“Educational and Social Late Effects of Childhood Cancer and Related
Clinical, Personal, and Familial Characteristics,” Cancer 104 (2005): 1751-
1760, https://doi.org/10.1002/cncr.21390.

40.S. H. M. Janssen, W. T. A. Van Der Graaf, D. J. Van Der Meer,
E. Manten-Horst, and O. Husson, “Adolescent and Young Adult (AYA)
Cancer Survivorship Practices: An Overview,” Cancers 13 (2021): 4847,
https://doi.org/10.3390/cancers13194847.

41. A. L. Christou, G. Kalfadeli, S. Tsermentseli, and F. Bacopoulou,
“Neurocognitive and Emotional Outcomes in Childhood Cancer: A

Developmental Perspective,” Current Oncology 32, no. 11 (Nov 2025): 611,
https://doi.org/10.3390/curroncol32110611.

42. K. K. Ness, M. M. Hudson, J. P. Ginsberg, et al., “Physical Performance
Limitations in the Childhood Cancer Survivor Study Cohort,” Journal
of Clinical Oncology 27, no. 14 (May 2009): 2382-2389, https://doi.org/10.
1200/JC0.2008.21.1482.

43.J. Greene, J. Hibbard, and M. Tusler, How Much Do Health Literacy
and Patient Activation Contribute to Older Adults’ ability to Manage
Their Health? The Medical and Surgical History of the War of the
Rebellion (1861-1865), ed. G. A. Otis and D. L. Huntingto (AARP, U.S.
Government Printing Office, 1870), 1861-1865.

44. D. M. Mosen, J. Schmittdiel, J. Hibbard, D. Sobel, C. Remmers,
and J. Bellows, “Is Patient Activation Associated With Outcomes of
Care for Adults With Chronic Conditions?,” Journal of Ambulatory
Care Management 30 (2007): 21-29, https://doi.org/10.1097/00004479-
200701000-00005.

45. D. M. Mosen, J. Schmittdiel, J. Hibbard, D. Sobel, C. Remmers, and
J. Bellows, “Is Patient Activation Associated With Outcomes of Care for
Adults With Chronic Conditions?,” Journal of Ambulatory Care Manage-
ment 46 (2023): 306-314, https://doi.org/10.1097/JAC.0000000000000477.

46. E. L. McNeely, R. Sachdev, R. Rahman, B. Zhang, and R. L. Skolasky,
“Associations of Depression and Sociodemographic Characteristics With
Patient Activation Among Those Presenting for Spine Surgery,” Journal
of Orthopaedics 26 (2021): 8-13, https://doi.org/10.1016/j.0r.2021.06.001.

47.J. A. Alexander, L. R. Hearld, J. N. Mittler, and J. Harvey, “Patient-
Physician Role Relationships and Patient Activation Among Individuals
With Chronic Illness,” Health Services Research 47 (2012): 1201-1223,
https://doi.org/10.1111/].1475-6773.2011.01354.x.

48.J. M. Giesler and J. Weis, “Patient Competence in the Context of
Cancer: Its Dimensions and Their Relationships With Coping, Coping
Self-Efficacy, Fear of Progression, and Depression,” Supportive Care in
Cancer 29 (2021): 2133-2143, https://doi.org/10.1007/s00520-020- 05699-0.

49. J. E. Fardell, P. Patterson, C. E. Wakefield, et al., “A Narrative Review of
Models of Care for Adolescents and Young Adults With Cancer: Barriers
and Recommendations,” Journal of Adolescent and Young Adult Oncology
7 (2018): 148-152, https://doi.org/10.1089/jaya0.2017.0100.

50. K. Bingen and M. J. Kupst, “Evaluation of a Survivorship Educational
Program for Adolescent and Young Adult Survivors of Childhood Can-
cer,” Journal of Cancer Education 25 (2010): 530-537, https://doi.org/10.
1007/s13187-010-0077-y.

51. D. O’Malley, A. A. Dewan, P. A. Ohman-Strickland, D. A. Gundersen,
S. M. Miller, and S. V. Hudson, “Determinants of Patient Activation in
a Community Sample of Breast and Prostate Cancer Survivors,” Psycho-
Oncology 27 (2018): 132-140, https://doi.org/10.1002/pon.4387.

52. E. A. Kvale, C.-H. S. Huang, K. M. Meneses, et al., “Patient-Centered
Support in the Survivorship Care Transition: Outcomes From the Patient-
Owned Survivorship Care Plan Intervention,” Cancer 122 (2016): 3232-
3242, https://doi.org/10.1002/cncr.30136.

53. N. Rutkowski, C. MacDonald-Liska, K.-A. Baines, V. Samuel, C.
Harris, and S. Lebel, “Standardized Versus Personalized Survivorship
Care Plans for Breast Cancer Survivors: A Program Evaluation,” Cana-
dian Oncology Nursing Journal 31 (2021): 451-456, https://doi.org/10.5737/
23688076314451456.

54. D. Howell, G. R. Pond, D. Bryant-Lukosius, et al., “Feasibility and
Effectiveness of Self-Management Education and Coaching on Patient
Activation for Managing Cancer Treatment Toxicities,” Journal of the
National Comprehensive Cancer Network: INCCN 21 (2023): 247-256.€8,
https://doi.org/10.6004/jnccn.2022.7095.

55. N. A. Yahaya, K. L. Abdullah, V. Ramoo, N. Z. Zainal, L. P. Wong,
and M. Danaee, “Effects of Self-Care Education Intervention Program
(SCEIP) on Activation Level, Psychological Distress, and Treatment-
Related Information,” Healthcare (Basel) 10 (2022): 1572, https://doi.org/
10.3390/healthcare10081572.

Pediatric Blood & Cancer, 2026

15 of 16

85UB017 SUOWILLOD BAINRID 3ol dde 8y} Aq peusAob 812 S9[ole YO 8SN JO S9N 10} Akeiq1 8UIIUO A8]IA UO (SUOIPUOD-PUE-SWBIALIY™AB | 1M AReql1 pUljuo//SdNY) SUONIPUOD Pue swie | 841 88S *[9202/£0/.2] Uo ARiqiTauljuo A|IM * Uszn 5pyiol(did INYoSYI0H pun -1IusZ - PUOIN BRSO Ad £2T0L L T0S-GYST/Z00T OT/I0p/uod 8| im Ake.q1pul|uo//sdny woiy pepeojumod ‘0 ‘LTOSSYST


https://doi.org/10.1016/S1470-2045(25)00410-3
https://doi.org/10.1186/s12913-025-13363-8
https://doi.org/10.1007/s00520-024-08545-9
https://doi.org/10.1007/s00520-024-08678-x
https://doi.org/10.1016/j.ijmedinf.2024.105481
https://doi.org/10.1177/20552076251315295
https://doi.org/10.1016/j.healthpol.2014.10.017
https://doi.org/10.1136/bmjopen-2021-056293
https://doi.org/10.2196/jmir.7809
https://doi.org/10.1016/j.puhe.2022.06.021
https://doi.org/10.3390/cancers16183220
https://doi.org/10.1371/journal.pone.0291821
https://doi.org/10.1007/s11764-024-01667-3
https://doi.org/10.1002/cncr.21390
https://doi.org/10.3390/cancers13194847
https://doi.org/10.3390/curroncol32110611
https://doi.org/10.1200/JCO.2008.21.1482
https://doi.org/10.1097/00004479-200701000-00005
https://doi.org/10.1097/JAC.0000000000000477
https://doi.org/10.1016/j.jor.2021.06.001
https://doi.org/10.1111/j.1475-6773.2011.01354.x
https://doi.org/10.1007/s00520-020-05699-0
https://doi.org/10.1089/jayao.2017.0100
https://doi.org/10.1007/s13187-010-0077-y
https://doi.org/10.1002/pon.4387
https://doi.org/10.1002/cncr.30136
https://doi.org/10.5737/23688076314451456
https://doi.org/10.6004/jnccn.2022.7095
https://doi.org/10.3390/healthcare10081572

56. R. S. Krouse, M. Grant, R. McCorKkle, et al., “A Chronic Care Ostomy
Self-Management Program for Cancer Survivors,” Psycho-Oncology 25
(2016): 574-581, https://doi.org/10.1002/pon.4078.

57. G. Cansiz, A. Arikan Donmez, S. Kapucu, and P. Borman, “The
Effect of a Self-Management Lymphedema Education Program on Lym-
phedema, Lymphedema-Related Symptoms, Patient Compliance, Daily
Living Activities and Patient Activation in Patients With Breast Cancer-
Related Lymphedema: A Quasi-Experimental Study,” European Journal
of Oncology Nursing 56 (2022): 102081, https://doi.org/10.1016/j.ejon.2021.
102081.

58. I. Roesel, D. Froehlich, S. Joos, J. Valentini, H. Mauch, and P. Martus,
“The Patient Activation Measure-13 (PAM-13) in an Oncology Patient
Population: Psychometric Properties and Dimensionality Evaluation,”
Health and Quality of Life Outcomes [Electronic Resource]| 22 (2024): 39,
https://doi.org/10.1186/512955-024-02255-w.

59. A. van der Hout, C. F. van Uden-Kraan, K. Holtmaat, et al., “Role
of eHealth Application Oncokompas in Supporting Self-Management of
Symptoms and Health-Related Quality of Life in Cancer Survivors: A
Randomized, Controlled Trial,” Lancet Oncology 21 (2020): 80-94, https://
doi.org/10.1016/S1470-2045(19)30675-8.

60. P. van Maarschalkerweerd, J. Rademakers, and M. Rijken, “Cancer
Survivors’ Activation to Self-Management and Its Relationship With Par-
ticipation in Paid Work and Work-Related Problems,” Psycho-Oncology 26
(2017): 1881-1887, https://doi.org/10.1002/pon.4400.

61.J. McCusker, J. M. Jones, M. Li, et al.,, “CanDirect: Effectiveness
of a Telephone-Supported Depression Self-Care Intervention for Cancer
Survivors,” Journal of Clinical Oncology 39 (2021): 1150-1161, https://doi.
0rg/10.1200/JC0.20.01802.

62. J. Hiibner, S. Welter, G. Ciarlo, L. Kdsmann, E. Ahmadi, and C.
Keinki, “Patient Activation, Self-Efficacy and Usage of Complementary
and Alternative Medicine in Cancer Patients,” Medical Oncology 39 (2022):
192, https://doi.org/10.1007/s12032-022-01796-8.

63. N. Afzal, “Chronic Disease Self-Management Digital Interventions:
A Review and Recommendations for Future Design and Development of
Patient Self-Management Interventions,” Journal of Primary Health Care
& General Practice 18 (2021): 267-269, https://WwwPrimescholarsCom/
Articles/Chronic- Disease-Selfmanagement- Digital- Interventions-a-
Review-and-Recommendations-for- Future- Design-and-Development-
of-p-95032html.

64. W. G. Groen, W. Kuijpers, H. S. Oldenburg, M. W. Wouters, N. K.
Aaronson, and W. H. van Harten, “Supporting Lung Cancer Patients With
an Interactive Patient Portal: Feasibility Study,” JMIR Cancer 3 (2017): €10,
https://doi.org/10.2196/cancer.7443.

65. H. C. Melissant, I. M. Verdonck-de Leeuw, B. I. Lissenberg-Witte, I.
R. Konings, P. Cuijpers, and C. F. Van Uden-Kraan, “Oncokompas’, a
Web-Based Self-Management Application to Support Patient Activation
and Optimal Supportive Care: A Feasibility Study Among Breast Cancer
Survivors,” Acta Oncologica 57 (2018): 924-934, https://doi.org/10.1080/
0284186X.2018.1438654.

66. A. van der Hout, C. F. van Uden-Kraan, B. I. Witte, et al., “Efficacy,
Cost-Utility and Reach of an eHealth Self-Management Application
“Oncokompas” That Helps Cancer Survivors to Obtain Optimal Support-
ive Care: Study Protocol for a Randomized Controlled Trial,” Trials 18
(2017): 228, https://doi.org/10.1186/s13063-017-1952-1.

67. N. Vrancken Peeters, S. Georgopoulou, and R. Kulakowski, “Patient
Activation of Breast Cancer Patients: Results From the Longitudinal
ADAPT Study,” Cancer Survivorship Research & Care 2 (2024): 2409286,
https://doi.org/10.1080/28352610.2024.2409286.

68. C.Kanu, C. M. Brown, K. Rascati, L. R. Moczygemba, M. Mackert, and
L. Wilfong, “Are Health Literacy and Patient Activation Related to Health
Outcomes in Breast Cancer Patients?,” Health Literacy Research and
Practice 5 (2021): el71-el178, https://doi.org/10.3928/24748307-20210524-
02.

69. D. Munkhtogoo, E. Nansalmaa, and K.-P. Chung, “The Relationships
of Health Literacy, Preferred Involvement, and Patient Activation With
Perceived Involvement in Care Among Mongolian Patients With Breast
and Cervical Cancer,” Patient Education and Counseling 105 (2022): 158—
165, https://doi.org/10.1016/j.pec.2021.05.010.

70. Q. X. Ng, M. Y. Q. Liau, Y. Y. Tan, et al., “A Systematic Review of the
Reliability and Validity of the Patient Activation Measure Tool,” Health-
care (Basel) 12 (2024): 1079, https://doi.org/10.3390/healthcarel2111079.

APPENDIX: Search Strategy

(“Patient ~ Activation =~ Measure”[Title/Abstract] OR  “PAM-
13”[Title/Abstract] OR “PAM 13”[Title/Abstract]) AND
(“childhood  cancer  survivor*”[Title/Abstract] OR  “childhood
cancer*”|Title/Abstract] OR  “pediatric  cancer*”[Title/Abstract]
OR “paediatric cancer*”[Title/Abstract| OR “adolescent
cancer*”[Title/Abstract] OR “young adult cancer
survivor*”[Title/Abstract] OR “AYA cancer*”[Title/Abstract])

16 of 16

Pediatric Blood & Cancer, 2026

85UB017 SUOWILLOD BAINRID 3ol dde 8y} Aq peusAob 812 S9[ole YO 8SN JO S9N 10} Akeiq1 8UIIUO A8]IA UO (SUOIPUOD-PUE-SWBIALIY™AB | 1M AReql1 pUljuo//SdNY) SUONIPUOD Pue swie | 841 88S *[9202/£0/.2] Uo ARiqiTauljuo A|IM * Uszn 5pyiol(did INYoSYI0H pun -1IusZ - PUOIN BRSO Ad £2T0L L T0S-GYST/Z00T OT/I0p/uod 8| im Ake.q1pul|uo//sdny woiy pepeojumod ‘0 ‘LTOSSYST


https://doi.org/10.1002/pon.4078
https://doi.org/10.1016/j.ejon.2021.102081
https://doi.org/10.1186/s12955-024-02255-w
https://doi.org/10.1016/S1470-2045(19)30675-8
https://doi.org/10.1002/pon.4400
https://doi.org/10.1200/JCO.20.01802
https://doi.org/10.1007/s12032-022-01796-8
https://WwwPrimescholarsCom/Articles/Chronic-Disease-Selfmanagement-Digital-Interventions-a-Review-and-Recommendations-for-Future-Design-and-Development-of-p-95032html
https://doi.org/10.2196/cancer.7443
https://doi.org/10.1080/0284186X.2018.1438654
https://doi.org/10.1186/s13063-017-1952-1
https://doi.org/10.1080/28352610.2024.2409286
https://doi.org/10.3928/24748307-20210524-02
https://doi.org/10.1016/j.pec.2021.05.010
https://doi.org/10.3390/healthcare12111079

	Patient Activation in Childhood, Adolescent, and Young Adult Cancer Survivors: Current Insights and Implications for Survivorship Care-A Systematic Review From the e-QuoL Project
	1 | Introduction
	2 | Methods
	2.1 | Information Sources and Search Strategy
	2.2 | Eligibility Criteria
	2.3 | Study Selection
	2.4 | Data Extraction

	3 | Results
	4 | Discussion
	Author Contributions
	Acknowledgments
	Funding
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	References
	APPENDIX: Search Strategy


