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Abstract

Purpose Advances in cancer detection and treatment have extended cancer survivors’ (CSs) life expectancy, but their evolving
health needs remain unmet. This study analyzes 14 patient-reported outcome measures (PROMs) for CSs with non-cutaneous
cancers using the International Classification of Functioning, Disability and Health (ICF) framework. These 14 PROMs are
derived from a recent review focusing on the implementation of the routine assessment of unmet needs in cancer survivors.
Methods Each PROM was examined for correspondence to ICF health and functioning dimensions. Two independent
reviewers extracted meaningful concepts from each PROM item, linking them to ICF categories. Discrepancies were resolved
through discussion with a third expert reviewer.

Results PROMs varied in ICF component correspondence, with “Activities and Participation” (37.2%) and “Environmental
Factors” (31.8%) most frequently represented, highlighting their significance. “Body Structures” (1%) received minimal
attention, suggesting its limited relevance to CSs’ needs. The results of the linking process show the differences between
the various PROMs: Candi and eHNA were primarily linked to “Body Function” (53.4% and 51.4%, respectively), NEQ
and SUN to “Activities and Participation,” and CaSUN and PNI to “Environmental Factors” (51.7% and 50%, respectively),
while eHNA had the highest percentage of items linked to “Body Structures” (8.1%).

Conclusions This evaluation of PROMs enhances the understanding of CSs’ diverse needs so as to address them, thereby
improving these individuals’ quality of life.

Implications for cancer survivors The study underscores the importance of addressing “Activities and Participation” and
“Environmental Factors” in PROMs for CSs. These insights support developing comprehensive PROMs and help healthcare
providers prioritize critical areas of survivorship care, ultimately enhancing CSs’ well-being.
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Introduction

Up to a few decades ago, cancer was often regarded as an
incurable disease. However, due to advances in early diag-
nosis and treatment, many forms of cancer are now consid-
ered manageable conditions, allowing individuals to have a
life expectancy not significantly different from that of the
general population [1]. These individuals are referred to
as cancer survivors (CSs). The currently accepted inter-
national definition of CS includes not only those individu-
als in the post-treatment phase but also those undergoing
active therapy, those in remission, those for whom the dis-
ease has assumed chronic characteristics, and those who
have recovered [2]. Given the increasing number of CSs,
it is essential to comprehend their evolving health needs as
their unmet needs, i.e., needs not addressed by the health
and social care systems, may impact their quality of life
and the demand for services [3-5].

Patient-reported outcome measures (PROMs) can be
used to assess patients’ unmet needs. The inclusion of
PROMs in routine clinical practice can foster communi-
cation between patients and clinicians, improving patient
outcomes, and facilitate optimal delivery of supportive
care and health service outcomes [6].

When implementing PROMs in practice, clinicians
must pay particular attention to both the methodological
robustness and the feasibility of the available tools. In this

14 PROMs

Cancer Needs Distress Inventory (CANDI)

Cancer Rehabilitation Evaluation System (CARES)

Cancer Rehabilitation Evaluation System — Short Form (CARES-SF)
Cancer Survivors’ Unmet Needs measure (CaSUN)
Comprehensive Needs Assessment Tool in cancer (CNAT)

Cancer Needs Questionnaire-Short Form (CNQ-SF)

electronic Health Needs Assessment (eHNA)

Needs Evaluation Questionnaire (NEQ)

Psychosocial Needs Inventory (PNI)

Supportive Care Needs Survey-Long Form (SCNS-LF59)
Supportive Care Needs Survey-Short Form 34-items (SCNS-SF34)
Supportive Care Needs Survey-Short Form 9-items (SCNS-ST9)
Survivors” unmet needs survey (SUNS)

Survivors unmet needs survey-short form (SUNS-SF)

709 ITEMs

Fig. 1 Linking process
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regard, a recent systematic review conducted a search for
PROMs specifically designed to capture the unmet needs
of CSs [7]. The review adopted the COSMIN method-
ology to critically evaluate these measures, providing a
detailed description of their measurement properties as
well as guidance for selecting those that reliably reflect
the outcome to be examined.

However, since cancer survivors’ unmet needs are quite
heterogeneous, clinicians should not base their choice solely
on the psychometric characteristics of a particular tool;
instead, they should prioritize which outcomes are important
in a given population [8].

This study reliably linked the content of the PROMs
included in Contri et al.’s review to the World Health
Organization’s International Classification of Functioning,
Disability and Health (ICF) [7, 9]. That review identified
14 PROMs that serve as the starting point of our linking
process, with the list of scales shown in Fig. 1.

The ICF provides a universal and internationally rec-
ognized framework and taxonomy for comprehensively
describing an individual’s functioning profile, which in
turn permits a better understanding of that person’s spe-
cific needs. Providing a shared language to enhance com-
munication among stakeholders, the ICF makes it possible
to compare contents across domains evaluated by different
PROMs designed to capture the unmet needs of CSs as
well as to identify any overlaps or gaps [10]. The current
study’s results allow for a comprehensive understanding of
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the specific areas addressed by these PROMs and facilitate
the selection of the most suitable tool based on the outcome
domains to be addressed.

This study consists of an ICF-based analysis of the
PROMs that assess the unmet needs of adult CSs suffering
from non-cutaneous cancers in order to describe their con-
tent and the domains evaluated.

Methods

A linking process was conducted to evaluate the extent to
which the PROMs assessing the unmet needs of adult CSs
cover the spectrum of health-related outcomes and determi-
nants outlined by the ICF [11, 12].

Based on the above-mentioned systematic review that our
group recently conducted, 14 PROMs that reliably assess the
unmet needs of adult CSs with non-cutaneous cancers were
selected for analysis (Box 1).

Box 1 PROMs used in the linking process.

o Cancer Needs Distress Inventory (CANDI) is designed to identify
distressed patients in need of intervention, assessing 7 domains:
Depression, Anxiety, Emotion, Social, Healthcare, Practical, and
Physical. It consists of 39 items, with scores ranging from 39 to 195

o Cancer Rehabilitation Evaluation System (CARES) is designed
to assess the day-to-day problems and rehabilitation needs of
patients with cancer, assessing 5 domains: Physical, Psychosocial,
Medical Interaction, Marital, Sexual. It consists of 139 items, with
scores ranging from O to 556

o Cancer Rehabilitation Evaluation System — Short Form
(CARES-SF) is designed to assess the day-to-day problems and
rehabilitation needs of patients with cancer, assessing 5 domains:
Physical, Psychosocial, Medical Interaction, Marital, Sexual (+ 1
Miscellaneous subscale). It consists of 59 items, with scores rang-
ing from O to 236

e Cancer Survivors’ Unmet Needs measure (CaSUN) is designed
to identify cancer survivors’ supportive care needs, assessing 5
domains: Existential survivorship, Comprehensive care, Informa-
tion, Quality of life, Relationships. It consists of 35 items, with
scores ranging from O to 35

o Comprehensive Needs Assessment Tool in cancer (CNAT) is
designed to cover cancer patients' needs in a comprehensive way
throughout all phases of the cancer experience, from diagnosis to
recovery or palliative care, with 8 domains: Information, Psycho-
logical problems, Health care staff, Physical symptoms, Hospital
facilities and service, Family/interpersonal problems, Spiritual/reli-
gious concerns, Social support. It consists of 59 items, with scores
ranging from O to 100

e Cancer Needs Questionnaire-Short Form (CNQ-SF) is designed
to assess cancer patient's needs across several domains, assessing 5
domains: Psychological, Health information, Physical and daily liv-
ing, Patient care and support, Interpersonal communication needs.
It consists of 32 items, with scores ranging from 0 to 100

o electronic Health Needs Assessment (eHNA) is designed to help
people living with cancer express all their needs and help those
helping them better target support, assessing 5 domains: Physical,
Practical, Social, Emotional, Spiritual. It consists of 48 items, with
scores ranging from O to 480

o Needs Evaluation Questionnaire (NEQ) is designed to evaluate
needs expressed by cancer patients, assessing 5 domains: Informa-
tive needs, Needs related to assistance/care, Material needs, Needs
for a psychoemotional support, Relational needs. It consists of 23
items, with scores ranging from 0 to 23

o Psychosocial Needs Inventory (PNI) is designed to identify the
psychosocial needs of cancer patients, and the contributory fac-
tors to need, assessing 7 domains: Needs associated with health
professionals, Information needs, Needs related to Social support
networks, Identity needs, Emotional and Spiritual needs, Practical
needs, Need for childcare. It consists of 48 items, with scores rang-
ing from O to 240 (section A) and from 48 to 480 (section B)

e Supportive Care Needs Survey-Long Form (SCNS-LF59) is
designed to assess the generic needs of patients with cancer, assess-
ing 5 domains: Psychologic, Health system and information, Physi-
cal and daily living, Patient care and support, Sexuality. It consists
of 59 items, with scores ranging from 0 to 100

o Supportive Care Needs Survey-Short Form 34-items (SCNS-
SF34) is designed to measure cancer patients' perceived needs
across a range of domains, assessing 5 domains: Psychologic,
Health system and information, Physical and daily living, Patient
care and support, Sexuality. It consists of 34 items, with scores
ranging from 1 to 100

e Supportive Care Needs Survey-Short Form 9-items (SCNS-ST9)
is designed to assess the perceived needs of people with cancer,
assessing 5 domains: Psychologic, Health system and information,
Physical and daily living, Patient care and support, Sexuality. It
consists of 9 items, with scores ranging from 2 to 100

o Survivor Unmet Needs Survey (SUNS) is designed to assess
the generic needs of patients with cancer, assessing 5 domains:
Emotional Health, Access and Continuity of Care, Relationships,
Financial Concerns, Information. It consists of 89 items, with
scores ranging from 0 to 356

o Survivor Unmet Needs Survey-short form (SUNS-SF) is
designed to assess the generic needs of patients with cancer,
assessing 4 domains: Information, Financial concerns, Access and
continuity of care, Relationships and Emotional health. It consists
of 30 items, with scores ranging from 0 to 120

All items from these PROMs were entered into Micro-
soft Excel 365 [7]. Then, using the updated linking rules by
Cieza et al., two independent reviewers (Reviewer 1: MS,
occupational therapist; Reviewer 2: AC, physical thera-
pist) extracted the meaningful concepts from each item and
linked them to the ICF [13—15]. The meaningful concepts
were first categorized based on the ICF components (“Body
Functions,” “Body Structures,” “Activities and Participa-
tion,” and “Environmental Factors™), chapters, and related
categories. The linking process was then performed within
each category at the most appropriate and precise ICF hier-
archical level (e.g., second or third level). Disagreements
were resolved through discussion and consultation with
a third reviewer (SC), a physical therapist with extensive
clinical expertise in cancer rehabilitation. Additionally, a
fourth reviewer specialized in the taxonomy of psychological
aspects in cancer care (IB) was consulted to standardize the
linking process for meaningful concepts that, depending on
the context, could be construed as more an emotional rather
than a cognitive aspect.
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The agreement between reviewers was examined using
Kappa statistics. A Kappa statistic of 0-6 or higher was con-
sidered indicative of substantial agreement. Detailed infor-
mation about the linking process is provided in the Reposi-
tory [16, 17].

A comprehensive framework was developed to assess
how thoroughly each PROM addressed the four ICF com-
ponents through a descriptive analysis of the frequency of
distribution of the ICF components, chapters, and categories.

Results

The 14 selected PROMs contained a total of 709 items
which, altogether, accounted for 1440 meaningful concepts.
Overall, 626 of them were unique meaningful concepts,
which were linked to 205 different ICF categories across all
four ICF components (Fig. 1).

Meaningful concepts

During the linking process, the two reviewers initially agreed
on 420 meaningful concepts (67-1%). After discussion with
the third reviewer, 76 meaningful concepts (12-1%) were
accepted as initially identified by Reviewer 1, and 92 mean-
ingful concepts (14-7%) were accepted as initially attributed
by Reviewer 2. For the remaining 38 meaningful concepts
(6-1%), the reviewers chose alternate codes after discussion.

The top five meaningful concepts extracted from the
709 items were help (extracted 56 times), dealing with
(extracted 55 times), information (extracted 46 times), feel-
ing (extracted 43 times), and care (extracted 33 times), as
shown in Fig. 1A in the appendix.

ICF component linking

The majority of the meaningful concepts were linked to the
ICF components of “Activities and Participation” and “Envi-
ronmental Factors,” as shown in Table 1.

Table 1A in the appendix shows the full list of links to the
ICF, with their frequencies.

Overall, the “Activities and Participation” component
was the most represented, accounting for 37-2% of all the

Table 1 The top four ICF chapters and related categories

PROM:s ICF components breakdown

CANDI 53-4 28.4 [ 182 ]
CARES 29-4 1 41-5
CARESSF 292 2 425 [ 2]
CASUN 19-5 28-7 51.7 |
CNAT 25.2 2 268 463 ]
CNQSF 34-5 | 41.7 [ 226 ]
EHNA 51-4 8 32.4 [Caa |
NEQ X 46-0 46.0 ]
PNI 16-7 333 500 |
SCNS-LF59 37.5 1 32.5 29.2
SCNSSF34 362 362 275
SCNSST9 41-2 35.3 23.5
L
O Bl e —— | P |
B Body ® Body B Activities and O Environmental

o o,

functions % structures % participation % factors %

Fig.2 Breakdown of ICF components in the PROMs analyzed

linkages, followed by “Environmental Factors” (31-8%) and
“Body Functions” (29-8%). The “Body Structure” compo-
nent was minimally represented, accounting for only 1%
of the linkages made and addressed in only six out of 14
PROM:s.

The PROMs varied significantly in their representation
of ICF components.

The “Activities and Participation” component was the
most prominent in PROMs like SUNS (42-9% of its links),
the SUNS-SF (42:6%), and the CARES-SF (42-5%). The
PROMS that focus primarily on the “Environmental Fac-
tors” component are the CaSUN (51-7%) and the PNI
(50-0%), while the CaNDI and eHNA best represent the
“Body Functions” component (53-4 and 51-4% of all links,
respectively).

eHNA had the highest number of items linked to “Body
Structure” (8.1%), while CARES, CARE-SF, CNAT,
CNQ-SF, and SCNS-LF59 had the most 2%. The other
eight PROMs had no items linked to the “Body Structure”
component.

The ICF components for the 14 PROMs that assess the
unmet needs of adult CSs suffering from non-cutaneous can-
cers are represented in Fig. 2.

Component Chapter and categories Links

Activities and Participation General tasks and demands > d240 handling stress and other psychological demands > d2408 other 94
specified handling stress and other psychological demands

Environmental Factors Support and relationships > 355 health professionals 72

Environmental Factors Services, systems and policies >e580 health services, systems and policies >e5800 health services 54

Activities and Participation Major life areas > economic life 52

@ Springer
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Table 2 presents the distribution of links to ICF chap-
ters for each PROM. Although the linking process was per-
formed at the most appropriate ICF hierarchical level, data
are here presented at the ICF chapter level to allow for an
immediate comparison between the representation of ICF
chapters and each PROM.

The appendix contains Figs. 2A-15A, which graphically
present the results of the linking process for each PROM.

Variability within ICF components

Variability was also observed within ICF components. For
example, within “Activities and Participation,” the chapter
“Communication,” which is about general and specific fea-
tures of communicating by means of language, signs, and
symbols, accounted for 24-6% of the links, while “General
tasks and demands,” which concerns general aspects of car-
rying out single or multiple tasks, organizing routines, or
handling stress, represented 22-2% of the links. Similarly,
within “Environmental Factors,” the chapter “Support and
relationships,” which is about people or animals that provide
practical, physical, or emotional support, nurturing, protec-
tion, and/or assistance, accounted for 46-:3% of links, and
“Services systems and policies,” which concerns services
that provide benefits, systems designed to organize those ser-
vices, and policies that govern systems, represented 41-7%
of the links. For the “Body Functions” component, “Mental
functions,” which concerns functions of the brain, was the
most frequently linked chapter, accounting for 77-9% of the
links, followed by “Functions of the digestive, metabolic,
and endocrine systems,” which is about functions of inges-
tion, digestion, and elimination as well as functions involved
in metabolism and the endocrine glands, representing 9-6%
of the links. In the “Body Structures” component, “Struc-
tures related to movement” was the most commonly linked
chapter, accounting for 53-8% of the links, while “Skin and
related structures” accounted for 23-1%.

Table 3 shows the chapters included in each ICF compo-
nent and the summary of their linking to the items extracted
from the 14 PROMs selected for this study.

Most linked categories for each ICF component

The top five linked categories within the “Activities and Par-
ticipation” component were as follows:

1. “d2408 Other specified handling stress and other psy-
chological demands” (95 links), pertaining to the “Gen-
eral tasks and demands” chapter

2. “d329 Communicating—receiving, other specified and
unspecified” (40 links), pertaining to the “Communica-
tion” chapter

3. “d770 Intimate relationships” (37 links), pertaining to
the “Interpersonal interactions and relationships™ chap-
ter

4. “d5702 Maintaining one’s health” (26 links), pertaining
to the “Self-care” chapter

5. “d3508 Conversation, other specified” (23 links), per-
taining to the “Communication” chapter

Supplementary Fig. 16A describes the distribution of
links in the nine chapters pertinent to the “Activities and
Participation” component at the PROM level.

The top five linked categories within the “Environmen-
tal Factors” component were as follows:

1. “e355 Health professionals™ (78 links), pertaining to the
“Supports and relationship” chapter

2. “e580 Health services, systems, and policies” (67 links)
and

3. “e5800 Health services” (60 links), both in the “Ser-
vices, systems, and policies” chapter

4. *“e399 Support and relationships, unspecified” (42 links)
and

5. “e315 Extended family” (32 links), both in the “Supports
and relationship” chapter

Supplementary Fig. 17A describes the distribution of
links in the five chapters pertaining to the “Environmental
Factors” component at the PROM level.

The top five linked categories within the “Body Func-
tions” component were as follows:

1. “b152 Emotional functions” (141 links)

2. “b160 Thought functions” (28 links)

3. “b1801 Body image” (25 links)

4. “b1521 Regulation of emotion” (20 links)

5. “b130 Energy and drive functions” (17 links)

All these categories belong to “Mental functions.”

Supplementary Fig. 18A describes the distribution of
the links in the eight chapters pertinent to the “Body Func-
tions” component at the PROM level.

The links to the “Body Structures” component were
numerically much fewer than the previous ones, and the
links to its pertinent categories were also limited. The
most linked category was “s750 Structure of lower extrem-
ity,” which was linked three times.

Supplementary Fig. 19A describes the distribution of
the links in the eight chapters pertinent to the “Body Struc-
tures” component at the PROM level.

@ Springer
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Table 2 (continued)

eHNA NEQ PNI Tot

CNQ-SF  SUNS CNAT

SCNS- SCNS- SCNS- CARES
SF34 ST9

LF59

CaNDI

SUN-SF  CARES-

CaSUN

PROM

SF

%

ICF chapter

Structures involved in voice and

speech

Structures of cardiovascular-

immunological and respiratory

systems

0-1

13

Structures related to the diges-

tive- metabolic and endocrine

systems

Structures related to the

genitourinary and reproductive

systems

0-5

40
13

0-7

1-9

Structures related to movement

04

0-8

04

Skin and related structures

Discussion

This study comprehensively linked the 14 PROMs that
reliably assess the unmet needs of adult CSs suffering from
non-cutaneous cancers to the ICF components. As a result,
it provides an understanding of the contents assessed by
these PROMs, thus facilitating the selection of suitable
PROMs based on the domains to be addressed in the clini-
cal or research setting.

Overall representation of ICF components

The results clearly demonstrate that each of the 14 PROMs
included the ICF components in a unique way. Notably,
“Activity and Participation” (37-2%) and “Environmental
Factors” (31-8%) were the most represented components in
the PROMs analyzed, with the four most represented cat-
egories (“Other specified handling stress and other psycho-
logical demands,” “Major life areas,” “Health professionals,”
and “Health services”) pertaining to them. In the context
of cancer survivorship, assessing “Activities and Participa-
tion” plays a crucial role in ensuring comprehensive and
targeted care for these individuals, thereby significantly
improving their quality of life. Understanding the level of
“Activities and Participation” not only provides an overview
of the physical and psychosocial impact of cancer and its
treatments but also valuable insights into the rehabilitation
needs and ways to enhance the overall health and well-
being of CSs [18]. Regular assessment of “Activities and
Participation” allows healthcare professionals to identify the
challenges and barriers CSs may encounter in their heal-
ing journey and thus to intervene promptly to address them.
Additionally, better management of “Activities and Partici-
pation” can help reduce the risk of depression, anxiety, and
other emotional disorders, enabling CSs to lead a fuller and
more satisfying life despite the challenges associated with
their illness and treatment [19].

It is noteworthy that in the “Activities and Participation”
component, we found 51 links with the category “Economic
life.” The long-term effects of a cancer diagnosis include
difficulties in returning to work and financial concerns [20,
21]. The importance of investigating the economic impact
on working-age cancer survivors was also highlighted by
focus groups in a study conducted by Paltrinieri et al., which
reports that half of cancer survivors experience financial dis-
tress, known as “financial toxicity” [22].

This study also highlights the importance of the environ-
ment in meeting the needs of survivors. In a study focused
on identifying the health problems among adult cancer
survivors, the development and validation of the Cancer
Survivor Core Set revealed a predominance of categories
related to “Environmental Factors” (six out of 19 categories)
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Table 3 ICF component and the summary of their linking to the items extracted from the 14 PROMs

Chapter Frequency in the 14 % % of chapter in
PROMs the component

Activities and Participation

Communication 134 92 24-6
General tasks and demands 121 83 222
Interpersonal interactions and relationships 95 6-5 17-4
Self-care 45 31 83
Domestic life 32 22 59
Major life areas 42 29 77
Community, social, and civic life 28 19 5-1
Learning and applying knowledge 28 19 51
Mobility 20 1-4 3.7
Environmental Factors

Support and relationships 211 14-5 45-4
Services, systems, and policies 194 13-4 417
Attitudes 32 22 69
Products and technology 28 19 6-0
Natural environment and human-made changes to environment - - -
Body Functions

Mental functions 331 229 779
Functions of the cardiovascular, hematological, immunological, and respiratory 8 0-6 19

systems

Sensory functions and pain 20 1-4 4.7
Genitourinary and reproductive functions 16 1-1 3-8
Functions of the digestive, metabolic, and endocrine systems 41 2-8 9-6
Neuromusculoskeletal and movement-related functions 03 12
Functions of the skin and related structures 3 02 0-7
Voice and speech functions 1 0-1 0-2
Body Structures

Structures related to movement 7 0-5 53-8
Skin and related structures 6 0-4 231
Structures of the nervous system 2 0-1 15-4
Structures related to the digestive, metabolic and endocrine systems 1 0-1 77
The eye, ear, and related structures - - 0-0
Structures involved in voice and speech - - 0-0
Structures of cardiovascular, immunological, and respiratory systems - - 0-0
Structures related to the genitourinary and reproductive systems - - 0-0

[23]. This underscores the significance of investigating an
individual’s environment (in its broadest sense) to elimi-
nate barriers and implement facilitators. Environmental fac-
tors include cultural, economic, institutional, physical, and
social dimensions, as proposed by the person-environment-
occupation model [24]. The 14 PROMs analyzed primarily
focus on investigating health services, with the most fre-
quently linked categories being ‘“Health professionals” and
“Health services, systems, and policies.” To a lesser extent,

@ Springer

relationships of support were also explored, both within
and outside the family. Of note, only a few items address
the physical environment, although the physical dimension
is pivotal among environmental factors. This may reflect a
tendency to prioritize healthcare and institutional support for
CSs over the examination of physical barriers. This tendency
aligns with the concept that the social environment signifi-
cantly impacts an individual’s experiences and functioning,
overshadowing the scrutiny of physical barriers [25].
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The “Body functions” component was the third most sig-
nificant component (29-8%), with a particular emphasis on
mental functions. This underscores the critical importance of
addressing both global mental functions, such as conscious-
ness, energy, and motivation, and specific mental functions,
such as memory, language, and cognitive functions, when
caring for cancer survivors. In their survey, Fardel et al.
highlighted that anxiety, depression, and cognitive impair-
ment seem to be present in CSs. Younger individuals at the
time of diagnosis, females, and those with lower levels of
education are more likely to report anxiety, depression, and
compromised cognitive functions [26].

“Body structures” was scarcely represented in the 14
PROMs analyzed (1-0% of all the links), indicating little
relevance of this ICF component in the investigation of the
needs and challenges that CSs face. It is possible that only
1% of these questions pertain to “Body structures” because
such aspects are already extensively examined during the
clinical or acute phase of the disease, so it may not have
been deemed necessary to give them further prominence
in these tools. Additionally, body structures may not be
considered an important issue compared to other aspects,
such as physical function or quality of life, which may be
deemed a priority when assessing the overall well-being
of CSs. The low percentage could also be attributed to its
significant pathology-dependent variability, making it chal-
lenging to generalize or standardize the evaluation of body
structures through CS PROMs. Moreover, there may be a
lack of consensus on which specific aspects of body struc-
tures should be assessed in CS PROMs, thus contributing to
the low percentage of questions in this area. Since the “Body
Structures” component focuses on anatomical body parts, it
should not be surprising that this aspect is less frequently
captured within PROMs. While patients may be asked about
physical symptoms, they are not necessarily asked about
specific anatomical parts.

Variability among PROMs

Notably, the PROMs exhibited substantial variability. While
the NEQ and the SUNS strongly focus on the “Activities and
Participation” component, others, like the CaSUN and the
PNI, emphasize environmental factors, and the CaNDI and
the eHNA pay major attention to body functions. Only six
PROMs encompassed meaningful concepts related to the
“Body Structure” component, with the highest percentage
(8:1%) attributed to the eHNA.

Key ICF categories
The linking process implemented in this study identified

key ICF categories that were consistently represented across
PROMs. Notably, “Handling stress and other psychological

demands” accounted for 95 links, highlighting a significant
focus on the psychological impact of cancer survivorship
[27]. Moreover, the categories “Health professionals,”
“Health services, systems, and policies,” “Health services,”
and “Support and relationships” were linked 78, 67, 60, and
42 times, respectively. This may reflect the need to adopt a
holistic approach that integrates both health care and inter-
personal support strategies in the care of CSs [28]. Finally,
“Emotional functions” was linked 141 times, highlighting
the pivotal importance of addressing emotional distress in
this population, as also highlighted by Martinez Arroyo [29].

The results of the linking process reflect the current
understanding of the scope of unmet needs within this
population. Unmet needs among cancer survivors span a
wide range of physical, emotional, practical, and informa-
tional challenges that profoundly affect their quality of life,
as highlighted by Expert Consensus Statements on Cancer
Survivorship [30].

The results obtained from the linking process could help
healthcare organizations to create diagnostic-therapeutic
care pathways based on PROMs, strategically and judi-
ciously allocating resources according to the needs of CSS
[31].

Limitations and future directions

This study has some limitations. First of all, although the
linking process was carried out following precise guide-
lines, the choice of meaningful concepts to be linked and
their match with the ICF contents are prone to subjectiv-
ity; indeed, a certain degree of disagreement between the
reviewers was detected [14]. This disagreement was resolved
through discussion with a third expert researcher. However,
to improve interrater reliability and reduce discrepancies in
the coding process, future research should implement more
precise coding guidelines. Additionally, a thorough exami-
nation of the 131 concepts that lacked consensus provides
valuable insights for refining the coding framework and con-
ducting a more robust analysis.

Conclusion

This systematic evaluation of PROMs for CSs conclusively
contributes to the ongoing efforts to better understand and
address the unmet needs of this population. The compre-
hensive linking to the ICF framework facilitates a nuanced
comparison of these tools, guiding healthcare professionals
in selecting appropriate PROMs tailored to specific survivor-
ship contexts. As cancer care continues to evolve, addressing
the diverse needs of CSs remains of paramount importance
to improving their overall well-being.
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