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ORIGINAL REPORT

SYSTEMATIZATION OF REHABILITATION INTERVENTIONS FOR NEURO-ONCOLOGICAL
PATIENTS USING INTERNATIONAL CLASSIFICATION OF HEALTH INTERVENTIONS: A SCOPING

REVIEW

Anete PETERSONE PT, MScMEd!?, Agnese KARKLIL\IA, OT, MScMEd*2?and Guna BERZII}IA, MD, PhD*2
From the 'Department of Rehabilitation, Riga East University Hospital and ?Riga Stradins University, Faculty of Rehabilitation, Riga, Latvia

Background: To ensure equitable and effective reha-
bilitation for neuro-oncological patients the develop-
ment of an effective treatment strategy is necessary.
Objective: To identify evidence for interventions used
in acute rehabilitation for patients with neuro-onco-
logical conditions and to systematize them according
to the International Classification of Health Interven-
tions (ICHI) classification

Methods: A scoping review was conducted, compri-
sing 3 parts: identification of interventions in publica-
tions; linking the interventions to ICHI classification;
and identifying problems targeted by these interven-
tions and linking them to International Classification
of Functioning, Disability and Health (ICF) categories.
Results: The search strategy selected a total of 6,128
articles. Of these, 58 publications were included in
the review. A total of 150 interventions were iden-
tified, 47 of which were unique interventions. Forty-
three of the interventions were linked to the ICHI
classification; 4 of these interventions were evidence
level I, 18 evidence level II, 23 evidence level III, and
2 evidence level 1IV. Five interventions were linked to
the ICF One-Level Classification, and the remaining
42 interventions were linked to the ICF Two-Level
Classification. All interventions regarding the Body
Systems and Functions were linked to the ICF Two-
Level Classification. Only 5 interventions in the Acti-
vities and Participation domain, 3 interventions in the
Health-related Behaviors domain, and 1 intervention
in the Environment domain were linked to the ICF
Two-Level Classification. Two identified problems
(inpatient nursing and comprehensive inpatient reha-
bilitation) were not classified according to the ICF.
Discussion: A total of 47 unique interventions were
identified, revealing a significant focus on addressing
issues related to bodily functions and structures. The
study also highlighted the challenge of linking speci-
fic interventions to ICHI codes, particularly when the
source documentation lacked adequate detail. While
this review offers valuable insights into rehabilitation
for neuro-oncological patients and lays the ground-
work for standardized coding and data exchange, it
also emphasizes the need for further refinement and
validation of the ICHI classification to better align with
the multifaceted interventions used in rehabilitation.
Conclusion: There is evidence in the literature of 47
interventions used by various rehabilitation professi-
onals in the acute rehabilitation of neuro-oncological
patients. However, most of these interventions are
evidence level II and III. Four interventions (virtual

(LAY ABSTRACT 2
With the goal of ensuring equitable and effective rehabili-
tation for patients with neuro-oncological conditions, the
aim of this study was to identify and systematize rehabi-
litation interventions used for these patients in the acute
setting. By analysing a substantial body of literature, 47
unique interventions used by rehabilitation specialists
were found. However, the majority of these interventions
were supported by evidence levels II and III, indicating the
need for further high-quality research in this field. Notably,
this study encountered challenges in aligning interventions
with the International Classification of Health Interventions
(ICHI), especially when source documentation lacked ne-
cessary detail. In addition, the problems targeted by these
interventions were often broadly defined and sometimes
did not correspond closely with the intended purpose of
the intervention. This study emphasizes the importance of
improving the precision and clarity of descriptions of in-
terventions and advocating for closer alignment with the
International Classification of Functioning, Disability and
Health (ICF) categories, particularly within the domains of
Activities and Participation. The study illuminates the hete-
rogeneity in how rehabilitation interventions are reported
and categorized, emphasizing the need for refinement and
updates in these classification systems. These results pro-
vide a basis for a more evidence-based and standardized
approach to neuro-oncological rehabilitation, offering valu-
able insights for healthcare professionals and policymakers
Qtriving to enhance care in this patient population. J

reality, mirror therapy, robotic upper extremity train-
ing to improve function, and cognitive group therapy)
are not included in the ICHI. The problems analysed
in the literature that are targeted by interventions
often do not coincide with the purpose of the specific
intervention or are too broadly defined and not spe-
cific. These findings emphasize the need for greater
precision in describing and documenting interven-
tions, as well as the importance of aligning interven-
tions more closely with ICF categories, particularly in
the domains of Activities and Participation. This work
highlights the heterogeneity in the reporting of reha-
bilitation interventions, and the challenges in map-
ping them to standardized classifications, emphasi-
zing the ongoing need for refining and updating these
classification systems.

Key words: neuro-oncology; acute rehabilitation; interven-
tions; International Classification of Health Interventions;
classification validation; ICHI mapping.
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ccording to World Health Organization (WHO)

data, the second leading cause of death is cancer.
At the same time, survival rates are increasing with suc-
cessful treatment. The number of people living with limi-
tations of functioning after treatment is also increasing.
Tumours in the brain or other structures of the central
nervous system make up approximately 1% of all cases
of oncological disease. Involvement of neurological
structures often means developing complex impairments
in body functions, leading to limitations in daily acti-
vities and restrictions in participation. This affects the
patient, family members, and society; thus increasing the
costs of treatment. Rehabilitation in oncology patients
with central nervous system disorders is referred to in
the literature as neuro-oncological rehabilitation (1).

The goals of rehabilitation medicine are to improve
and maintain optimal functioning for people with
impairments or those at risk of developing functional
impairments. The WHO guidelines state that the goals
of medical rehabilitation include self-care training,
mobility, functional independence, and social belong-
ing (2). The literature has repeatedly emphasized that
rehabilitation in neuro-oncology should start as soon
as possible (3). Rehabilitation is provided by multi-
professional team members, each with their compe-
tencies, skills, and interventions. A health intervention
or medical technology is an activity carried out for or
on behalf of a person or the population, intending to
assess, improve, maintain, promote, or modify health,
functioning, or health status (4, 5).

The International Classification of Health Interven-
tions (ICHI) was created by the WHO and is one of
the classifications in their Family of Classifications
(6). The ICHI defines a health intervention as an ac-
tion carried out for, with, or on behalf of an individual
or population, aimed at assessing, enhancing, main-
taining, promoting, or altering health, functioning, or
health conditions (7).

To ensure that high-quality rehabilitation is consis-
tently accessible to all those in need, it is necessary
to develop a unified and effective treatment strategy.
Thus, the primary objectives of this study are to
identify the evidence supporting the most frequently
utilized rehabilitation interventions in the acute reha-
bilitation of neuro-oncology patients and to systema-
tically organize this evidence in accordance with the
ICHI framework.
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METHODS

Research design

This scoping review was conducted in 3 parts: identification of
primarily used rehabilitation interventions for neuro-oncology
patients and analysis of their evidence levels; systematization
of the identified interventions according to the structure of the
ICHI; and analysis of the problems addressed by these inter-
ventions using the International Classification of Functioning,
Disability, and Health (ICF).

Identifying interventions

A scoping review was performed based on the Joanna Briggs
Institute-issued guidelines (8—10). Between December 2019
and December 2020, a comprehensive search was performed in
PubMed, Science Direct, EBSCO, and Medline databases, and
the evidence-based physiotherapy database PEDro, using the
keywords “brain cancer”, “brain tumor”, “acute rehabilitation”,
and “rehabilitation”, as well as the Boolean operators AND
and OR. The search results were imported into the Mendeley
platform — a reference manager software by Elsevier, where
duplicates were excluded. The following inclusion criteria were
used: randomized controlled studies; cross-sectional studies;
qualitative studies; systematic reviews; and meta-analyses;
case studies presenting rehabilitation medical technologies;
studies describing patients with brain tumours; population:
over 18 years of age; articles published in English; articles
published during the last 22 years (from January 1998 to De-
cember 2020). Exclusion criteria were: studies with animals
or children; literature reviews; research protocols; articles for
which a full-text version is not available; studies not related to
rehabilitation interventions.

All publications included in the study were analysed ac-
cording to the design of the study, the interventions used in
the study, the measurement tools, the results of the study, the
research problems, and the level of evidence of the publication
(11). Levels of evidence, sometimes referred to as the hierarchy
of'evidence, are assigned to research based on its design, metho-
dological quality, validity, and applicability to patient care (11).

The identification of interventions was carried out by 2
independent researchers, and their results were combined and
compared. The interventions used in each publication were listed
in a Microsoft Excel spreadsheet. Interventions were recorded
precisely as described in the publication. It was then noted
how many times and in which publications these interventions
were mentioned. The interventions, which were called different
names, but had the same description in the publications, were
grouped as a single intervention. For example, studies used
occupational therapy as an intervention and reported that oc-
cupational therapists worked to improve daily activities; hence
the name of the intervention was daily activity training.

Mapping interventions

The linking of interventions was based on the WHO guidelines
for working with the ICHI classification: ICHI Beta-3 Reference
Guide (12). The online version of the ICHI classification Beta
3 was used in this review.

ICHI is a tool that covers interventions across all health
systems and can be used to report and analyse them. The ICHI
classification system is structured along 3 fundamental axes:
Target, representing the focal entity upon which an Action is
executed; Action, signifying the specific deed performed by an
actor towards a chosen Target; and Means, encompassing the
techniques and procedures employed in executing the Action

J Rehabil Med 56, 2024



JRM

JRM

JRM

A. Pétersone et al. "Systematization of rehabilitation interventions for neuro-oncological patients"

ICHI classification

p. 3 0of 10

levels
) . Intervention
Sections (1-4) Chapters (1-27) I‘:t’t’:*r“ég’::sg'""h {code of 7
characters)

Fig. 1. Graphical representation of International Classification
of Health Interventions classification levels.
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(6). Furthermore, Extension codes are integrated into this sys-
tem, facilitating the exchange of information with healthcare
classification systems, such as the International Classification
of Diseases (ICD) and the ICF. These extensions empower
users to furnish comprehensive details regarding interventions
in addition to the relevant ICHI code. The overall system is
underpinned by a straightforward and coherent syntax, which
not only links ICHI stem codes and extension codes, but also
accommodates the grouping of related interventions into co-
hesive packages.

In the linking process, 1 of the 4 most relevant intervention
sections was first selected. The most appropriate chapter is cho-
sen, followed by the most appropriate subsection, and finally,
the most appropriate intervention is selected (Fig. 1).

When selecting the ICHI intervention, the description of the
intervention was considered: the purpose, operation, and means,
as well as the comments on the intervention, if any. Often for
an intervention in classification, index terms were also added,
where it is possible to find information on specific problems that
are additionally included in this intervention. In cases where
a non-specific method was mentioned in the publication, such
as comprehensive inpatient rehabilitation, the most appropriate
intervention in the ICHI classification was selected for this in-
tervention. In this case, it was the second major section of the
4: Interventions on Activities and Participation Domains, as the
publication did not specifically mention any other therapies.

Fig. 2. Schematic publication selection process. Preferred Reporting Items for
Systematic Reviews and Meta-Analyses flow diagram.

Identification of the problems targeted by these interventions

Each ICHI intervention in the publications was used to solve a
problem. In parallel with the identification of interventions, the
problems targeted by these interventions were also identified in
the form of a table. In this report, for structuring information, the
problems identified were linked to 1 of the ICF categories (13, 14).

RESULTS

Identification of interventions

In total, 6128 articles were selected using the search
strategy. Of these, 3470 were duplicates, giving a total
of 2658 unique publications. Applying inclusion crite-
ria when reading publication headings, abstract, and, if
necessary, the full text, 2,599 studies were excluded,
thus a final total of 58 publications were included in the
report. The schematic PRISMA publication selection
process is shown in Fig. 2.

In total, interventions were mentioned 150 times
in 58 publications. Three of the identified studies had
level of evidence I (systematic reviews), 17 level II,
31 level 111, and 7 level IV.

ICHI intervention H ICHI intervention H ICHI intervention H ICHI intervention

Intervention as ICF focused problem
identified in literature

Fig. 3. Levels of evidence and International
Classification of Health Interventions
intervention identification scheme.
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Analysing all the reported publications, the author
selected 47 unique interventions identified in publica-
tions and illustrated in Figs 4-S8.

All interventions were evaluated by their level of
evidence and colour coded accordingly. ICHI interven-
tion identification and the appropriate ICF category
schematics are shown in Fig. 3.

of Health Interventions

Linking Interventions to International Classification

In total, according to the ICHI, 47 interventions were
systematized, while 4 interventions were not identi-
fied in this classification (robotic upper limb training
to improve function, mirror therapy, virtual reality
for cognitive functions, virtual reality for upper limb

function, and cognitive group therapy).

p. 50of 10

There were 9 chapters, 14 subsections, and 26 inter-
ventions identified in the component Body Structures
and Functions. Seven chapters, 6 subsections, and 12
interventions were identified in the component Activi-
ties and Participation. The parts of the ICHI classifica-
tion for the Environment were 1 chapter, 1 subsection,
and 1 intervention. One chapter, 2 subsections, and 4
interventions were identified in interventions on the
component Health-related Behaviours. 4 interventions
were not identified in ICHI.

Interventions such as comprehensive inpatient reha-
bilitation, occupational therapy (daily activity training),
speech therapy, physiotherapy, psychology, neuropsy-
chology, physiatry and home care are too broad to link
to the ICHI 7-digit code. Comprehensive inpatient
rehabilitation was related to section level: Interventions
on Activities and Participation Domains. Next on the sec-
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Fig. 7. Interventions on the Environment.

tions, with 2 interventions were linked: Interventions on
Communication and Interventions on Mobility, which had
appeared in publications as speech therapy and physio-
therapy. One intervention was related to the subdivision
code: Daily activity training and occupational therapy:
General tasks and demands. Up to 7 characters, the ICHI
intervention code managed to link 34 interventions.

Problem identification

Each intervention discussed in the articles addresses
certain functional impairments of problems. Therefore,
these problems identified in articles were linked to the
ICF classification to determine if the target of the in-
tervention matches the problem it is used on.

In total 5 interventions were linked to ICF One-Level
Classification, the remaining 42 interventions were
linked to the ICF Two-Level Classification.

b160 thought
functions

b7:30 muscle power
functions

b730 muscle power
functions

b160 thought
functions

-
p

Fig. 8. Non-classified interventions.

All interventions regarding Body Systems and Func-
tions were linked to the ICF Two-Level Classification.
Only 5 interventions in the Activities and Participation
domain were linked to the ICF Two-Level Classification;
in the Health-related Behaviours domain it was 3 inter-
ventions and in the Environment domain 1 intervention.

Two of the problems identified (inpatient nursing
and comprehensive inpatient rehabilitation) were not
classified according to the ICF.

DISCUSSION

This review analysed 58 publications, identifying
47 unique interventions that can be used with neuro-
oncological patients during acute rehabilitation. Thus,
it provides an idea of the amount of evidence needed
for the technologies used in medical rehabilitation to
develop a unified, effective, and evidence-based stra-
tegy for treating patients.

Clinical guidelines for rehabilitation in neuro-
oncology patients include the following interventions:
multidisciplinary rehabilitation, physiotherapy, occu-
pational therapy, aerobic and strength exercises, neu-
ropsychological treatment, improved communication
and swallowing, and assistive devices (15).

The Australian Cancer Society recommends pro-
vision of physiotherapy for patients with impaired
strength, coordination, or balance, and occupational
therapy for patients with difficulty with daily activi-
ties (15). These interventions are also in line with the
interventions identified in the current review, where
occupational therapy and physiotherapy, along with
comprehensive inpatient rehabilitation, were the most
commonly analysed interventions.

Analysing the studies included in the scoping re-
view, the most-used interventions for rehabilitation

J Rehabil Med 56, 2024
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in patients with brain tumours were identified and
summarized in Table I.

Exercise training was one of the most frequently
mentioned interventions for patients with brain tumour-
induced dysfunction. However, daily activity training
can also include a myriad of activities. Speculatively, it
can be assumed that the therapists worked by focusing
on the activities measured by the instruments used. An
example of a popular tool for measuring daily activities
was the Karnofsky Performance Scale (KPS), which
measures a patient’s ability to take care of themselves,
attend work, and measures the level of assistance re-
quired (16). Thus, when analysing the measurements
used in the publication, it is possible to speculate on
the interventions used to rehabilitate these patients, but
this is not an evidence-based medical practice.

According to the WHO and the ICHI classification,
assessment can be seen as a stand-alone intervention,
which can be at the level of Bodily Functions and
Structures, at the level of Activities and Participation,
and at the assessment of Environmental Factors and
Health Behaviours. Since assessment has no effect
on health outcomes, the assessment does not appear
as a separate intervention in the results of this work.
However, to be able to judge in detail the expected
results of the treatment, it is important for the studies
to indicate the specific interventions being used; this
is not always done.

Cognitive rehabilitation interventions were the most
widely described in the publications, and these studies
also accounted for the largest number of tools used.
Cognitive rehabilitation often uses a set of neuropsy-
chological tests that measure a wide range of cogni-
tive abilities (17).A large randomized controlled trial
(RCT) described in detail the computerized cognitive
rehabilitation programme, the number, and frequency
of interventions, and the tools and outcomes used (18).
It can be assumed that the publications in this review
that analyse cognitive rehabilitation interventions de-
scribe these interventions better than in other studies.
An extensive pilot observational study analysed the
cognitive functioning of patients with epilepsy due to a
brain tumour and described in detail the computerized

Table I. Interventions

Studies mentioning

Intervention intervention, n

Occupational therapy (training of daily activities) 15

Comprehensive inpatient rehabilitation 12
Physiotherapy 12
Motor control learning 10
Speech (language) therapy 9

Endurance, fitness training, and aerobic exercises
Balance exercises and posture training
Computerized cognitive ability training

Resistance and strength exercises

Relaxation therapy

Gait training

(SN0, RO, BN, o) B Ve]

p. 7 of 10

cognitive rehabilitation programme and which reha-
bilitation specialists performed the intervention(19).

A wide range of studies was included in this report.
Interestingly, studies with the highest level of evidence
often indicated the worst-rated interventions. For ex-
ample, a RCT by Ownsworth et al., entitled “Evalua-
tion of the making sense of a brain tumor program:
a RCT of a home-based psychosocial intervention”
identified only the equipment used in the rehabilita-
tion process “Making sense of the brain tumor” as an
intervention, without further description of what this
device comprised (20). Similarly, a large retrospective
study with 719 participants mentioned only motor
skills training, speech therapy, and daily activity
training as interventions (19, 20). The only measure
used in this publication is the Barthel Index, thus
suggesting that only in the domains of daily activity
can the improvement really be measured. In contrast,
analyses of the situation were very detailed in terms
of interventions and doses. For example, a situation
analysis from Cofre et al. analysed the functioning
of 1 patient using well-described interventions: gait,
balance training, relaxation therapy (21). This analysis
also described the progression of the exercises over
time so that the effectiveness of the interventions can
be tracked, coded, and compared globally, which is
exactly the goal of WHO (2, 21).

Analysing the included studies, it was often observed
that it is not mentioned which specialist performs the
specific intervention. Often, when analysing publica-
tions, there is a feeling that the authors take it for gran-
ted, but different countries have different professions,
standards, different interventions and competencies for
each profession, so it would be desirable to include
specialists who perform a specific intervention.

In Latvia, all interventions are registered and ac-
counted for by the State Agency of Medicines (SAM)
(22). The State Agency of Medicines database contains
27 of the interventions identified in this report. They
are categorized in the Rehabilitation Medical Services
Department under the interventions of an occupational
therapist, physiotherapist, speech-language therapist,
and psychologist. Interventions between these spe-
cialists often overlapped; for example, counselling on
technical aids was provided by both an occupational
therapist and a physiotherapist, according to the SAM.
Acupuncture is also registered in the SAM database;
however, it is not located in the Rehabilitation Medical
Services Department, but in the Complementary Medi-
cine Services Department along with manual therapy.

According to the information provided in the data-
base of medical technologies used in medical treat-
ment, physiotherapy is a branch that includes specific
interventions divided into examination and treatment
interventions (22). Investigative interventions may

J Rehabil Med 56, 2024
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include, for example, the examination of physical fun-
ction in physiotherapy, analysis of the patient’s general
health and social situation in physiotherapy, or the
evaluation and assessment of the patient’s activities and
participation in physiotherapy. Treatment interventions
include patient positioning, verticalization, postural
drainage, selection and training of mobility aids, gait
training, individual dosing of exercise, and more (22).
In this report, physiotherapy and speech-language
therapist were identified as separate interventions, but
the physiotherapy industry includes several interven-
tions. Therefore, physiotherapy may not be specific
enough to describe an intervention that improves
patient’s functioning.

The situation is similar with speech-language therapy
intervention. The studies included in this report, which
referred to speech-language therapy as an intervention,
explained that it was speech-language therapy, so these
categories were considered together in this review. State
Agency of Medicines also has a list of speech-language
therapy interventions, which also includes diagnostic
interventions, as well as treatment methods, such as
myofunctional therapy, strengthening of the respira-
tory apparatus, development, and improvement of fine
(finger, hand) motor skills (22). Thus, speech-language
therapy without a detailed description of the technology
cannot be considered a specific intervention.

Linking interventions to International Classification
of Health Interventions

Atotal of 47 interventions were identified, of which 43
were in the ICHI classification. Of these, 7 interventions
were linked only at the level of chapters or sub-chapters,
as these interventions were not specified in the publica-
tions. The remaining 4 interventions could not be linked
to the ICHI because the classification did not include
appropriate (or corresponding): robotic upper limb
training to improve function; mirror therapy; virtual
reality for upper limb function; cognitive group therapy.

An interesting phenomenon was observed in the
process of linking interventions. WHO’s description
of classifications emphasizes that ICHI’s objectives
are based on the ICF classification and that the codes
are arranged hierarchically in the same way as the
ICF. Based on this information, it was expected that
most rehabilitation interventions would be in the ICHI
classification of activities. However, in this review,
26 interventions were linked to categories that fall
under the Body Structures and Functions component
of the ICF section rather than Activities. The goal of
rehabilitation is to enable people with disabilities who
experience disability to achieve and maintain optimal
functioning in interaction with the environment, thus
influencing Activities and Participation (23). Interes-
tingly, most of the interventions identified in this report
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represent functions and structures. This demonstrates
that although there has been an improvement in acti-
vities the interventions used are function-based and
not activity-based.

One of the interventions that [CHI failed to identify
was virtual reality. Virtual reality has been described
as cognitive training in several studies (24, 25); how-
ever, it was considered as a separate intervention in
this review because the publications compared it to
conservative computerized cognitive training, so it did
not seem to combine interventions that the authors try
to compare. In another study that analysed the effects
of virtual reality on upper extremity function, the aut-
hors compared virtual reality classes with occupational
therapy classes, without explaining in detail what these
classes include, and thus linked them to occupational
therapy and virtual reality interventions.

Another intervention that could not be identified
with ICHI was mirror therapy. Mirror therapy is a well-
known method of working with patients experiencing
hemiparesis or hemineglect (26). Interestingly, this
method is mentioned in only 1 study (27) and cannot
be classified in the ICHI classification. Mirror therapy
is 1 of 4 interventions that was not associated with any
of the ICHI categories.

The ICHI Reference Guide recommends a focus
on identifying the most relevant target when mapping
interventions. It also mentions that when there is not
enough information in the source document to choose
a particular stem code, one should use the “unspeci-
fied” code (12). On the other hand, if the information
in the source document is very detailed but does not
match any specific stem code in the ICHI, one should
code it as “other”. While this guideline was adhered
to in this article, it is important to note that, in many
cases, interventions described in publications lacked
the specificity required to be accurately mapped to a
single stem code. This limitation arises from the fact
that the interventions are often inadequately detailed
in the publications, resulting in a significant number
of interventions being categorized as “unspecified”
during the mapping process.

Problem identification

This review identified 47 unique interventions and
identified a problem with 1 of the ICF categories for
each of these interventions. Most of the problems
defined in the publications were at the level of Body
Functions and Structures.

For most interventions, it was possible to identify the
problem in the publication on which the intervention
was aimed and to link that problem to a certain ICF
category. A few publications named the problem for pa-
tients with brain tumours as follows: “Brain tumour”;
“Disorders of daily activities”; “Communication”,
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“Mobility disorders”; “Muscle weakness”; “Cognitive
impairment”; “Cardiovascular fitness levels”.

Analysing the ICF and ICHI classifications, a cor-
responding ICHI intervention can be found for almost
every ICF category. However, publications did not
always use appropriate ICHI intervention for a specific
problem; for example, muscle strength training was not
always used for muscle strength functions, etc. This
review found that the rehabilitation problem may not
be appropriate for a certain intervention.

Each ICHI intervention defines a goal (the entity
in which the action takes place), thus it is possible to
analyse whether the goal is relevant. The goal of the
transcranial magnetic stimulation intervention is the
brain. However, paresis of the upper extremities and
the functions of the category b730 muscle strength
according to the ICF are indicated as problems. It is
notable that massage is used to reduce stress, although
the ICHI classification targets indicate an effect on
soft tissues. Although there were some inconsistencies
in the problem identification process with the ICHI
objectives, most of the objectives corresponded to the
problem. Problem-solving therapy (ICHI) has been
used to treat psychomotor disorders (ICF: psychomo-
tor functions) (28), and acupuncture has been used to
reduce spasticity and hemiplegia (29).

Disorders of daily activities were not described in
detail. These may include self-care problems, mobility
impairments, commuting, and more. Thus, the disrup-
tion of daily activities was only linked up to Chapter 5
of the ICF in the Activity and Participation component.

Two of the most used interventions, physiotherapy,
and speech-language therapy, also did not describe in
detail the technologies used by therapists in their work
to assist patients with mobility and communication im-
pairments, hence the link to the ICF category could only
be made to Chapters 4 and 3, respectively. The publi-
cations on endurance training, computerized cognitive
training, and resistance exercise interventions noted the
precise problems faced by rehabilitation professionals,
cardiorespiratory fitness, cognitive impairment, and
muscle weakness, respectively. These problems were
successfully linked to the ICF categories.

Some categories could not be linked to ICF catego-
ries, because the publication did not mention a pro-
blem with functioning. For example, the intervention:
inpatient nursing is not described in sufficient detail to
determine what kind of care patients need from nurses
(30). Similarly, publications that used comprehensive
inpatient rehabilitation as an intervention did not des-
cribe the functioning of these patients.

Gigaetal. (31), in their scoping review “Comparison
ofthe content and psychometric properties of functional
status assessment tools in patients with brain tumours: a
systematic review of the literature”, identified the most
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used assessment tools in work with neuro-oncology pa-
tients and the elements of these tools are related to ICF
categories. Comparing the data obtained by Giga et al.
and the data obtained in this review, it is possible to ob-
serve discrepancies between the categories “measured”
by the instruments and the problems addressed by the
interventions in this specific population. Interventions
focus mainly on restoring function (attention function,
muscle strength function, thinking function), while as-
sessment tools assess concentration, thinking, walking,
movement, and other activities that can be affected by
muscle strength. Giga et al.’s study identified 40 cate-
gories of Body Functions, 46 categories of Activities
and Participation, and 10 categories of Environmental
Factors. In this report, out of 36 problems, 27 were
identified at the function level, only 6 problems were
identified at the level of activities and participation, and
3 problems were identified at the level of environmental
factors according to the ICF. Two problems were not
identified in the publications.

In identifying the problems, the authors of 6 publi-
cations did not indicate a specific functional problem
due to the need for rehabilitation of the patients or
indicated brain tumours as a reason for rehabilitation.

Methodological aspects

To best of our knowledge, this is the first scoping
review to attempt to systematize available evidence
on rehabilitation interventions for neuro-oncological
patients using ICHI classification. The classification
was published in 2007 and its aim, along with other
reference classifications of the WHO, is to provide
healthcare systems with common coding scheme for
all levers of users (including healthcare professionals
and policymakers). On the one hand, this study de-
monstrates the possibility to classify information using
the “single” language classifications provided by the
WHO, thus making it possible to systematize multiple
dimensions that are covered in available publications.
This provides the basis for comparison and exchange
of information across and between different levels of
users. The results of this review can help practitioners
working with neuro-oncology patients, as well as poli-
cymakers to allocate resources. On the other hand, the
ICHI classification Beta 3 version was used for linking
the information. This means that the classification is
yet to be improved and validated.

Conclusion

This review found evidence in the international sci-
entific literature of 47 interventions that can be used
by various rehabilitation professionals in the acute
rehabilitation of neurological patients. However, most
of these interventions have Level II and Level III evi-
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dence. This comprehensive scoping review provides
an insight into the landscape of rehabilitation interven-
tions for neuro-oncology patients. By systematically
classifying these interventions according to the ICHI
and linking them to corresponding problems defined
by the ICF, this study offers a structured framework for
understanding the rehabilitation strategies employed
in this specific patient population. The findings ac-
cent the need for greater precision in describing and
documenting interventions, as well as the importance
of aligning interventions more closely with ICF ca-
tegories, particularly in the domains of activities and
participation. This work highlights the heterogeneity
in the reporting of rehabilitation interventions, and
the challenges in mapping them to standardized clas-
sifications, emphasizing the ongoing need for refining
and updating these classification systems. Overall, this
research serves as a critical step toward developing
an evidence-based and standardized approach to re-
habilitation for neuro-oncology patients, which will
assist healthcare professionals and policymakers in
optimizing care for this patient population.

REFERENCES

1. Formica V, Del Monte G, Giacchetti I, Grenga I, Giaqu-
into S, Fini M, et al. Rehabilitation in neuro-oncology: a
meta-analysis of published data and a mono-institutional
experience. Integr Cancer Ther 2011; 10: 119-126. DOI:
10.1177/1534735410392575.

2. WHO. Rehabilitation. 2019 [cited; Available from: https://
www.who.int/news-room/fact-sheets/detail/rehabilitation.

3. Coomans MB, van der Linden SD, Gehring K, Taphoorn MJB.
Treatment of cognitive deficits in brain tumour patients: cur-
rent status and future directions. Curr Opin Oncol 2019; 31:
540-547. DOI: 10.1097/CC0O.0000000000000581.

4. WHO. Universal health coverage. 2016 [cited; Available from:
http://www.who.int/mediacentre/factsheets/fs395/en/.

5. European P, Rehabilitation Medicine Bodies A. White Book on
Physical and Rehabilitation Medicine in Europe. Introductions,
Executive Summary, and Methodology. Eur J Phys Rehabil Med
2018; 54: 125-155. DOI: 10.23736/5S1973-9087.18.05143-2.

6. WHO. International Classification of Health Interventions
(ICHI). 2023 [cited; Available from: https://www.who.int/
standards/classifications/international-classification-of-
health-interventions.

7. Cambon L, Terral P, Alla F. From intervention to interventional
system: towards greater theorization in population health
intervention research. BMC Public Health 2019; 19: 339. DOI:
10.1186/s12889-019-6663-y.

8. Peters MD, Godfrey CM, Khalil H, McInerney P, Parker D, Soa-
res CB. Guidance for conducting systematic scoping reviews.
Int J Evid Based Healthc 2015; 13: 141-146. DOI: 10.1097/
XEB.0000000000000050.

9. Peters M, Godfrey, C, Mclnerney, P, Munn, Z, Tricco, AC, Khalil
H. Chapter 11: Scoping reviews. JBI Manual for Evidence
Synthesis. In: Aromataris E, Munn Z, editor, editor. Joanna
Briggs Institute Reviewer’s Manual: JBI; 2017.

10. Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac
D, et al. PRISMA Extension for Scoping Reviews (PRISMA-
ScR): Checklist and Explanation. Ann Intern Med 2018; 169:
467-473. DOI: 10.7326/M18-0850.

11. Medina JM. Rating the levels of evidence in sports-medicine
research. Athl Ther Today 2006; 11: 38-41. DOI: 10.1123/
att.11.5.38.

12. WHO. ICHI Beta-3 Reference Guide. International Classifica-

13.

14.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

tion of Health Interventions: World Health Organization; 2020.
Cieza A, Geyh S, Chatterji S, Kostanjsek N, Ustun B, Stucki G.
ICF linking rules: an update based on lessons learned. J Rehabil
Med 2005; 37: 212-218. DOI: 10.1080/16501970510040263.
World Health Organization. International classification of
functioning, disability and health : ICF. Geneva: World Health
Organization; 2001.

. Kim WJ, Novotna K, Amatya B, Khan F. Clinical practice

guidelines for the management of brain tumours: A rehabi-
litation perspective. J Rehabil Med 2019; 51: 89-96. DOI:
10.2340/16501977-2509.

. Crooks V, Waller S, Smith T, Hahn TJ. The use of the Karnof-

sky Performance Scale in determining outcomes and risk in
geriatric outpatients. J Gerontol 1991; 46: M139-144. DOI:
10.1093/geronj/46.4.m139.

. Roebuck-Spencer TM, Glen T, Puente AE, Denney RL, Ruff RM,

Hostetter G, et al. Cognitive screening tests versus compre-
hensive neuropsychological test batteries: a national academy
of neuropsychology education paperdagger. Arch Clin Neu-
ropsychol 2017; 32: 491-498. DOI: 10.1093/arclin/acx021.
Gehring K, Aaronson NK, Gundy CM, Taphoorn M3J, Sitskoorn
MM. Predictors of neuropsychological improvement fol-
lowing cognitive rehabilitation in patients with gliomas. J
Int Neuropsychol Soc 2011; 17: 256-266. DOI: 10.1017/
S1355617710001530.

Maschio M, Dinapoli L, Fabi A, Giannarelli D, Cantelmi T. Cogni-
tive rehabilitation training in patients with brain tumor-related
epilepsy and cognitive deficits: a pilot study. J Neurooncol
2015; 125: 419-426. DOI: 10.1007/s11060-015-1933-8.
Ownsworth T, Chambers S, Damborg E, Casey L, Walker DG,
Shum DH. Evaluation of the making sense of brain tumor
program: a randomized controlled trial of a home-based psy-
chosocial intervention. Psychooncology 2015; 24: 540-547.
DOI: 10.1002/pon.3687.

Cofre Lizama LE, Bastani A, Panisset MG, Drummond K, Khan
F, Galea MP. A novel neuromodulation technique for the re-
habilitation of balance and gait: A case study. J Clin Neurosci
2018; 54: 140-142. DOI: 10.1016/j.jocn.2018.04.077.
SAM. Approval of medical interventions [cited; Available from:
https://www.zva.gov.lv/lv/veselibas-aprupes-specialistiem-
un-iestadem/medicinisko-tehnologiju-apstiprinasana.

Rauch A, Cieza A, Stucki G. How to apply the International
Classification of Functioning, Disability and Health (ICF) for
rehabilitation management in clinical practice. Eur J Phys
Rehabil Med 2008; 44: 329-342.

Tartamella F, Chillura A, Pisano MF, Cacioppo A, Licari S,
Caradonna D, et al. A case report on intensive, robot-
assisted rehabilitation program for brainstem radionecrosis.
Medicine (Baltimore) 2020; 99: e19517. DOI: 10.1097/
MD.0000000000019517.

Yang S, Chun MH, Son YR. Effect of virtual reality on cognitive
dysfunction in patients with brain tumor. Ann Rehabil Med
2014; 38: 726-733. DOI: 10.5535/arm.2014.38.6.726.
Lisalde-Rodriguez ME, Garcia-Fernandez JA. [Mirror therapy in
hemiplegic patient]. Rev Neurol 2016; 62: 28-36.

Shinoura N, Suzuki Y, Watanabe Y, Yamada R, Tabei Y, Saito
K, et al. Mirror therapy activates outside of cerebellum and
ipsilateral M1. NeuroRehabilitation 2008; 23: 245-252.
Boele FW, Klein M, Reijneveld JC, Verdonck-de Leeuw IM, Hei-
mans JJ. Symptom management and quality of life in glioma
patients. CNS Oncol 2014; 3: 37-47. DOI: 10.2217/cns.13.65.
Tavakol Z, Shariat A, Ghannadi S, Noormohammadpour
P, Honarpishe R, Cleland JA, et al. The effect of dry need-
ling on upper and lower limb spasticity in a patient with
a brain tumor. Acupunct Med 2019; 37: 133-135. DOI:
10.1177/0964528419830401.

Huang ME, Wartella JE, Kreutzer JS. Functional outcomes and
quality of life in patients with brain tumors: a preliminary
report. Arch Phys Med Rehabil 2001; 82: 1540-1546. DOI:
10.1053/apmr.2001.26613.

Giga L, Petersone A, Cakstina S, Berzina G. Comparison of
content and psychometric properties for assessment tools used
for brain tumor patients: a scoping review. Health Qual Life
Outcomes 2021; 19: 234. DOI: 10.1186/512955-021-01863-0.

J Rehabil Med 56, 2024



