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ABSTRACT

Objective: To investigate and summarize the literature on the validation of International classification of
functioning, disability and health (ICF) core sets from 2001 to 2019 and explore what research methods
have been used when validating ICF core sets.

Methods: The current study is a scoping review using a structured literature search.

Results: In total, 66 scientific articles were included, of which 23 ICF core sets were validated. Most valid-
ation studies were conducted in Europe using a quantitative methodology and were validated from the
perspective of patients. Analysis methods differed considerably between the studies, and most ICF core
sets were validated only once for a single target population or from a single perspective. The comprehen-
sive core sets were validated more often than the brief core sets, and core sets for stroke and low back
pain were validated most often.

Conclusion: The results of the current study show that only 66% of the existing ICF core sets are vali-
dated. Many of the validation studies are conducted in a European context and from a single perspective.
More validation studies of ICF core sets from the perspective of both patients and professionals
are needed.
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» IMPLICATIONS FOR REHABILITATION

e ICF core sets aim to facilitate assessments in clinical settings and research.

e Validation studies indicate in general that the ICF core sets are valid and relevant for patients and
professionals in the specific areas explored and thus can be used in rehabilitation settings.

e To improve the quality of ICF core sets, more validation studies are needed for ICF core sets not yet
tested and for ICF core sets that have been validated only in one study or for one specific population
or target group.

level), and then categories are arranged at different levels (2"4-4™
levels). For each level, the category, which includes a definition of
the content, becomes more specific [1].

Because of the great extent of ICF, so-called “core sets” have
been developed. A core set is a shortlist of selected categories
from the whole ICF, specified for a specific health condition (e.g.,
hearing loss), circumstance (e.g. pregnancy) or situation (e.g.,
vocational rehabilitation). There are two kinds of core sets: com-
prehensive core sets, consisting of all ICF categories relevant to

Introduction

The International Classification of Functioning, Disability and
Health (ICF) was endorsed by the World Health Organization
(WHO) in 2001, and it is a classification and framework to describe
health [1]. The ICF model presents a multidimensional and biopsy-
chosocial view of health (Figure 1) and can be used for all individ-
uals regardless of their health condition or degree or cause. The
classification is based on the individual in a specific context,
where the interaction between all ICF parts is important. One of

the aims of the ICF is to use numerical codes to serve as a com-
mon language for health professionals to describe the functioning
of individuals with a health condition and thereby make the
results of studies (using the ICF) comparable at national and inter-
national levels. The ICF may also be used in research studies, pol-
itical decisions and within the field of education [1], as it serves
as a common language in these areas as well. The ICF consists of
1495 numerical codes arranged in a hierarchy consisting of three
parts: body functions and body structures, activity and participation
and contextual factors. Each part is divided into chapters (1%

the specific area, and brief core sets, which are more compressed
versions of the comprehensive core sets [2]. Until 2017, 35 core
sets for different health conditions, circumstances, and situations,
as well as generic core sets, have been developed [3].

When developing ICF core sets, there are guidelines to follow
(Figure 2) [2]. The guidelines include a process of three steps,
starting with four preparatory studies: (a) an empirical multicenter
study to investigate which functional problems are most fre-
quently experienced in a population with respect to a specific
health condition, (b) a systematic literature review, (c) a
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qualitative study focusing on the people experiencing the specific
health condition and (d) an experts’ survey [2]. The results of pre-
paratory studies are linked to ICF categories [2], and in the next
phase, the results are presented at a consensus conference. At
the conference, the first version of a brief, comprehensive core
set for the specific health condition is created. The final step,
Phase I, is the validation of the first version of the core sets [2].
For the validation phase, there are further guidelines, as described
by Grill [4].

Quality, in the form of validity, is important for all types of
instruments that are intended to be used in both clinical settings
and for research purposes. Therefore, when developing and evalu-
ating an instrument, validation is one of the most fundamental
issues [5]. There are several kinds of validity, including content,
construct and criterion validity. The domain validity can be
defined as “the degree to which an outcome measure measures
the construct it purports to measure” [6]. Validation can also be
described as “the process in which we gather and evaluate the
evidence to support the appropriateness, meaningfulness, and
usefulness of the decisions and inferences” [7, p.9]. An ICF core
set is not an instrument, but it can serve as the foundation for
developing instruments for clinical settings and research.
Therefore, it is important to ensure that the core set measures

Health condition
|

v v v

and captures what it is supposed to, in other words, that the core
set has satisfying validity. To ensure the different aspects of the
validity, it is possible to evaluate one or several kinds of validity
(e.g., content-construct and criterion validity) and other psycho-
metric aspects, such as reliability and responsiveness [6].

When reading the literature about the validation of ICF core
sets, it must be noted that the validation studies were conducted
differently and with different methods and analyses and from dif-
ferent perspectives.

To date, four literature reviews have been conducted on ICF
[8-10] and ICF core sets [11]. The literature reviews show that most
ICF studies have been conducted in Europe or the United States, and
almost no studies have been conducted in African countries [9,10].
The same trend can be identified for studies focusing on developing
ICF core sets [11]. In 2012, 166 studies described the development of
ICF core sets for a total of 18 different health conditions, circumstan-
ces, or situations. According to Yen et al. [11], the first ICF core set
development study was published in 2001, but most studies were
published in 2004-2005 and 2010-2012. The most common journals
for publications were Disability and Rehabilitation, followed by the
Journal of Rehabilitation and Medicine [11].

The literature studies that have been conducted since 2001
have focused on ICF in general [8-10] or the development of ICF
core sets [11], but thus far, no literature reviews are focusing on
the validation of ICF core sets. An initial search of validation litera-
ture indicates that the recommended guidelines, described by
Grill [4], have been followed differently and that many different
methods have been used in validation processes. Since validation
is the final phase when developing ICF core sets [2] and is an

ango:gdf;:tcrgzrt‘ure <4+—» Activity <€4—»  Participation important part of developing new instruments [5], a review study
focusing on the validation of ICF core sets is needed. It will serve
A A A
as a useful and important introduction to the topic when further
v v studying and validating ICF core sets. Hence, this study aims to
Environmental Personal factors investigate and summarize the literature on validating ICF core
factors sets from 2001 to 2019. The aim is further to explore what
research methods have been used when validating ICF core sets.
Figure 1. The ICF bio-psycho-social model of health [1].
Preparatory Phase Phase | Phasell
Researcher perspective
Systematic review
ICF Core Sets
Consensus
Patient perspective Conference Testing
Qualitative study
| :
Expert perspective 1st version of ICF Core SLels for
Heari 0SS
Expert survey ICF Core Sets for e d
Hearing Loss
Clinical perspective
Cross-sectional study
Year 2009/2010 Year 2010/2011 Year 2012

Figure 2. The development process of the ICF core sets for hearing loss [85].
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Figure 3. Flowchart of the inclusion process of validation studies.

Materials and methods
Search strategy

The present study is a scoping review following the methodology
described by Kahlil et al. [12]. Relevant articles were identified by
searches in 10 different scientific online databases: AMED,
CINAHL, ERIC, PubMed, Scopus, Sociological Abstracts, Social
Services Abstracts, SveMed+, PsycINFO and Web of Science. The
search was conducted using both thesaurus and Boolean search
methods, and the keywords used were ICF, International classifica-
tion of functioning disability and health, Core set, Core sets, valid-
ation, validity, psychometric and psychometrics. Because ICF
terms were endorsed in 2001, the search was limited to articles
published between January 1, 2001, and December 31, 2019. No
other limits were used. A full search of the PubMed database is
shown in Appendix 1.

Selection criteria

Since 2001, when the ICF core set project started, core sets within
35 different areas/health conditions have been developed (includ-
ing conditions and settings such as neurological conditions and
post-acute care) [3]. When developing ICF core sets, there is a cer-
tain development process to follow [2], and only core sets that
had been developed according to these guidelines were included
in the present review to narrow the data and increase the reliabil-
ity. Furthermore, to narrow the extent of the literature review,
only core sets for adults were included, and core sets for children
and youth (ICF-CY) were excluded. Articles were included if they
met the following inclusion criteria: they were published between
January 2001 and December 2019, “ICF core set” was mentioned
in the title or abstract, the language of the article was English
and the article focus was psychometric testing, mainly a validation
of an ICF core set. Articles focusing on reliability or other psycho-
metric aspects were also included in the first stage.

they did not match the
inchusion criteria
(©=17)

Articles were excluded from the present study if they were (1)
not original articles, for example, editorials, letters, commentary
notes or conference papers, (2) published in languages other than
English, (3) validation studies of ICF-CY or focusing on people
aged < 18years and (4) not a validation of core sets as defined,
for example, by validation of ICF in general or were instruments
based on ICF core sets. The last exclusion criterion was set to limit
the search and because it was hard to assess to what degree
each instrument was based on ICF core sets (in total or in some
parts) and thus should be included.

Data extraction and analysis

Two reviewers independently reviewed all abstracts. In the next step,
both reviewers read the full text of all selected articles, and data
were extracted based on a data entry sheet created for this study.
The content of the data sheet was based on what is recommended
for scoping reviews [12-14], and the variables first author, publication
year, place of origin, journal, kind of core set (e.g., comprehensive or
brief), core set, study population, sample size, study method (eg.,
quantitative, qualitative or mixed methods), analysis method (e.g.
statistics, content analysis), and kind of validity examined were exam-
ined. The data extraction was performed with a focus on which core
sets had been validated and which methods had been used. For
analysis, descriptive statistics were used, and the frequency of the
variables was calculated. The software Statistical Package for Social
Sciences (SPSS) was used for analysis.

Results
Included studies

In total, 905 articles were identified in the initial database search.
After removing duplicates and articles not meeting the inclusion
criteria, 83 studies were included. The full text of these was read,
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and from these, 66 were included [15-80]. The data collection

process is described in Figure 3.

Core sets

European Journal of Physical and Rehabilitation Medicine (16%).
The first validation study was published in 2005, and the last
study included in the present study was published in 2019. Most
studies were published between 2009 and 2015, with a peak in
2011, when 12 validation studies were published (Figure 5).

Twenty-three different core sets were validated, and those most

examined included the ICF core sets for stroke and low back pain
followed by osteoarthritis, multiple sclerosis and rheumatoid arth-
ritis (Table 1). The 23 core sets were validated in 66 studies, and
three studies included validations of more than one core set. In a
minority of the studies (n=3), brief core sets were validated. The
comprehensive ICF core set, or both comprehensive and brief

core sets together, was validated in 63 studies.

Publications

Place of origin

There were 53 different people named as first authors in the stud-
ies, and the studies originated from 64 different countries (Table
2); the majority were from European countries (80%), where most
originated in Germany and Switzerland. Only 11% of the studies
were based in Asia, 5% in South America and Australia and 3% in
North America. There were no ICF core set validation studies
from Africa.

The ICF core set validation studies were published in 38 scientific

journals; the nine journals with more than one publication are
presented in Figure 4. The scientific journal with the most fre-
quent publication of ICF validation studies was Disability and
Rehabilitation (29%). The second-most frequent journal was the
Journal of Rehabilitation and Medicine (18%), followed by the

Table 1. Number of validation studies.

Methods used in the validation studies

Most of the studies used a quantitative methodology (n=>50,
76%), while 13 used a qualitative methodology (20%) and three
studies used a mixed methodology (5%). Most investigated the
content validity (n=59, 89%), and in six of these studies, both
content and criterion validity were examined. A few studies inves-
tigated only criterion validity (n=4, 6%) or construct validity

Core set (n=23)

Number of validation studies (n = 66%)

(n=3, 5%).

Stroke 1
Low back pain

Osteoarthritis

Multiple sclerosis

Rheumatoid arthritis

Diabetes mellitus

Breast cancer

Obstructive pulmonary diseases

Head and neck cancer

Neurological conditions

Neuromuscular diseases

Post-acute rehabilitation facilities
Schizophrenia

Spinal cord injury

Vocational rehabilitation
Cardiopulmonary diseases

Chronic obstructive pulmonary diseases
Chronic widespread pain

Geriatric

Geriatric post-acute rehabilitation facilities
Hand conditions

Hearing loss

Musculoskeletal diseases

_ e e S S NNNDNNNNNWWS OOV O

The analysis methods varied depending on methodology and
the kind of validity examined. The most commonly used method
of data collection was the Delphi method, followed by interviews
and, finally, comparisons with questionnaires used in clinical set-
tings and research using ICF linking as the analysis method. ICF
linking means that meaningful units in health-related information
are identified and linked to ICF according to the linking rules [81].
For analysis, the most common methods were statistical methods
such as descriptive statistics and modern test theory (n=49,
74%), followed by qualitative analysis such as content analysis or
thematic analysis (n=13, 20%) and linking to other question-
naires (n =4, 6%).

Validation study populations

Most of the validation studies identified in this study examined
the validation of core sets from the perspective of patients and
professionals (n=64, 97%). Of these 64 studies, approximately
one-third (n=22, 34%) investigated validity from a professional/

*3 studies examined/validated more than one core set n = 69.

American Journal of Physical Medicine and...

Arthr tis Research and Therapy
Canadian Journal of Occupaional Therapy

Physiotherapy Research International

Journal

Physiotherapy

Physical Therapy

European Journal of Physical and Rehabiltation...

Journal of Rehabilitation and Medicine

Disability and Rehabilt aion

Figure 4. Number of publication studies in different scientific journals.

clinical perspective. In the group of professionals, seven different
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Figure 5. Publication years.

Table 2. Place of origin for the included studies, presented by continent
and country.

Place of Origin Number of Publications

Europe 51
Germany 23
Switzerland

Turkey

Norway

Spain

Netherlands

Sweden

Austria

Finland

Ireland

Italy

Portugal

United Kingdom

Asia

Japan

Singapore

China

Kingdom of Saudi Arabia
Malaysia

Africa

Australia

Australia

South America

Brazil

North America

Canada

us

oo
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occupations were identified, most commonly physiotherapists
(36%), followed by occupational therapists (18%) and physicians
(18%). All study populations are shown in Table 3. Two studies
(3%) compared the core sets with other instruments, so there
were no study populations.

Discussion

Results

This scoping review explored the validation of ICF core sets. A
total of 66 studies were included in the review, reporting valid-
ation processes for 23 different core sets. Most of the validation

VALIDATION OF THE ICF CORE SETS - A SCOPING REVIEW 5

2011 2012

2013 2014 2015 2016 2017 2018

Year

Table 3. Study populations of patients and professionals.
Study population Number of studies (n = 64)

Patients 42
Professionals 22
Occupational therapists
Physiotherapists

Nurses

Physicians
Psychologists/psychiatrists
Speech and language therapists
Undefined occupation

— =N NN

studies used quantitative methodology and investigated content
validity. The perspective most validated was the patient perspec-
tive, followed by the professional perspective. The vast majority
of the studies originated in Europe, and the studies were fore-
most published in rehabilitation journals.

Validation process and methods

When developing new instruments, it is important to examine
psychometric properties such as validity and reliability [5], and
this also applies to ICF core sets. Therefore, the final step
described in the development process of ICF core sets is valid-
ation and implementation [2]. Considering this, it is noteworthy
that only 66% of the core sets have been validated, even though
it has been several years since the first versions of the core sets
were developed. The validation phase is important in ensuring
the validity of the core sets for the target group and in different
cultural settings. Valid ICF core sets promote the robustness of
instruments developed based on the ICF corset, and the question-
able validity of core sets is a less than ideal foundation for an
instrument. However, the use of validated instruments, in general,
may be uncommon in clinical settings; for example, studies in the
audiological field showed that many of the instruments used in
audiological rehabilitation have not been validated, and there is a
need for evidence-based instruments [81,82]. These examples
from the audiological field can be assumed to be similar to and
representative of other fields.

The results show that it is common to investigate the validity
of the comprehensive core set alone or both the comprehensive
and brief core sets together during the validation process. In only
a few studies, the brief core set alone was validated. There is
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strength in validating both core sets simultaneously, since the
items in the brief core set are included in the comprehensive core
set. This means that all the included ICF categories are validated
at the same time. On the other hand, the brevity of the brief core
set makes it more useful in clinical settings and research, and
because of this usefulness, it may be more relevant to validate
only the brief ICF core sets to avoid using invalid versions of
instruments.

In most validation studies, a quantitative methodology was
used (76%), which is a common method in validation studies and
is also recommended for the validation of ICF core sets [4]. Other
possible methods include different qualitative methods and mixed
methods, which have also been used in ICF core set validation
studies. The most common kind of validity examined in ICF core
set validation studies is content validity, which is an elemental
kind of validity [5,6], and only a few studies have investigated
construct validity or criterion validity, which are also important
aspects of validity [5,6]. Construct validity shows whether an
instrument is unidimensional or if there are items that do not fit
the model, while criterion validity compares the items with other
instruments used in the same field to confirm whether they are
relevant [5]. These aspects were not captured in most ICF core set
validation studies, which can be considered a shortcoming.

The choice of analysis methods in the validation studies varied
considerably based on the methodological approach and the aim
of the study. The most common analysis method in the studies
was to follow the analysis methods described in Grill’s validation
recommendations [4] or to use the so-called Delphi survey
method using statistical analysis. The Delphi methodology was
commonly used for studies conducted in Germany and
Switzerland.

For whom is the core set valid?

A question to be asked when exploring validation of the ICF core
sets is for whom the core set is valid? The core sets that had
been validated most often included the core sets for stroke, low
back pain, osteoarthritis, multiple sclerosis and rheumatoid arthritis.
These core sets were validated from the perspectives of different
stakeholders, such as patients and rehabilitation professionals. To
gain a comprehensive understanding of the functioning and
health of individuals living with a specific health condition, valid-
ation of the corresponding core set from different perspectives is
warranted. There were no validation studies identified for the
core sets for vertigo, sleep, inflammatory bowel diseases, ankylosing
spondylitis, osteoporosis, traumatic brain injury, bipolar disorders
and depression. However, most of these health conditions are
highly relevant with respect to rehabilitation interventions and
call for validation if they are to be used in clinical rehabilita-
tion practice.

The study populations consisted mostly of patients with spe-
cific health conditions (based on the core set investigated) or pro-
fessionals working in the specific field. Within the group of
professionals, validation was common with occupations working
within rehabilitation settings, such as physiotherapists, occupa-
tional therapists, psychologists and speech therapists as well as
physicians and nurses. These findings support the fact that ICF is
applied within the rehabilitation field and is used for target
groups and organizations where it is to be practiced [1]. However,
depending on which profession was involved in the validation,
the perspectives may differ. For example, the profession most fre-
quently involved in the validation process is physiotherapy, which
focuses on certain aspects of rehabilitation, which is within the
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scope of the profession. Other professions focus on other aspects
of the same health condition. To make a multidimensional instru-
ment as valid as possible, different perspectives are needed for
the same core set. Thus, even if a core set is validated from one
professional perspective, adding other perspectives will further
increase the validity. A similar argument can be made for the
patient perspective in the validation process, and combined valid-
ation from both the patient and professional perspectives may be
preferable to obtain theoretical, clinical and individual
perspectives.

From a diversity perspective, most validation studies included
both sexes, even though there was a slight tendency for women
to be overrepresented. This could be because some health condi-
tions, such as breast cancer, were investigated specifically in
women [37,83]. Age is another variable to consider in validation
studies; these studies focused mainly on adults in general, with a
mean approximate age of 60years. Only a few studies have
focused on a specific age group, “older adults” [72]. The ICF cate-
gories in each core set may be of different importance for differ-
ent age groups, which could be identified in the validation
process. The level of education was rarely described in validation
studies, and in the few studies where it was examined, the ter-
minology used differed. Hence, validity for a diverse population is
less explored, meaning that diversity is an important factor to
include in future validation studies.

One fact of note in this scoping review (Table 4), as in previous
ICF review studies, is that most of the studies were conducted in
Europe or the United States. This applies to ICF studies in general
[8-10] and studies focusing on the ICF development process [11].
Of the validation studies, 80% were conducted in Europe, and
only a few were conducted in the United States. Most ICF devel-
opment studies were conducted in Germany, the Netherlands and
Switzerland, where the ICF research branch is located [84]. The
current study also noted that no core sets have been validated in
African countries. This finding is expected, as few other ICF core
set studies have taken place in this region [11]. Additionally, this
lack of cultural diversity is a disappointing finding, as ICF core
sets need to be valid in all cultural contexts, including high- and
low-income countries; this is also recommended when validating
new instruments in general [5]. Previous ICF review studies have
highlighted the “information paradox” identified by the WHO,
meaning that there are information gaps for countries with a high
health burden [9]. This seems to be confirmed with respect to ICF
validation studies as well.

The quality and the results of validation studies were not ana-
lyzed in the current study, but when reading through, the results
indicated in general that core sets are valid and thus relevant for
patients and professionals in the specific area explored.

Publications

In total, 66 published validation studies were included in this
review. Most of these studies were published in scientific journals,
focusing on rehabilitation and medicine, which is in line with the
fields where ICF is practiced [1] and with previous review studies
of ICF [9-11]. The first ICF validation study was published in 2005,
four years after the classification was introduced and the first core
sets were initiated [9-11]. Validation studies have been published
at a similar pace, with a few years of delay after the specific ICF
core sets were developed. This time frame is reasonable, consider-
ing that the development of core sets is an extensive process
including several research studies and a consensus conference [2].
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Strengths and limitations

It is important to acknowledge that the scoping review method-
ology contains both strengths and limitations. For the search
strategy, guidelines from the Orebro University library were used
to identify relevant databases and the keywords most appropriate
for the study area. This is considered a strength, as the quality of
a study is dependent on identifying relevant articles. However, it
is possible that some relevant publications were not included due
to the choice of search strategies and keywords, even though the
choices were made in line with established guidelines for litera-
ture reviews.

In the literature search, concepts related to validity (e.g., psy-
chometrics and reliability) were included. This resulted in a more
extensive number of articles to read and assess, but it decreased
the risk of excluding relevant articles. The inclusion criteria
required that ICF core sets be developed according to the recom-
mendations, so studies involving the development of core sets
using another methodology were excluded. For this reason, it is
possible that some relevant publications were not included.

A limitation of this scoping review is that it does not include
studies examining the validation of instruments that have been
developed from ICF core sets. These studies were excluded
because it was difficult to assess the extent to which the instru-
ments were developed on the basis of ICF core sets, whether it
was based on the core set in full or only on certain parts.

In line with the scoping review methodology, the quality of
the articles included was not assessed [12]. This could make it
hard to identify research gaps due to poor quality. However, by
not addressing quality appraisal issues, this study potentially
includes a great range of study designs and empirical methods,
which is a strength. However, it was noted during the selection
process that the quality differed among the included studies,
which makes it relevant to include this aspect in future
review studies.

Conclusion

The results show that additional validation studies are needed,
especially from the perspectives of different stakeholders with dif-
ferent characteristics, such as patients of different ages and pro-
fessionals from diverse disciplines. This fact indicates that the
validation of ICF core sets in general has just begun, and more
validation studies are needed, both for the core sets not yet
tested and for the core sets only validated in one study or for
one population or target group.
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Appendix 1

Full electronic search strategy for the database pubmed
12 february 2019

Search information

The search was made 12 February 2019. In total, this search
resulted in 176 articles. A final complementary search were mare
2 December 2019 to include articles from 2019.

Limitations

Articles published between January 1, 2001, and December
31, 2018.

Search strategy for ICF core sets

#1 ICF

#2 International classification of functioning disability and health
#3 Core set

#4 Core sets

Search strategy for validation

#5 validation

#6 validity

#7 psychometric
#8 psychometrics

Search strategy for all
#9. ((#1) OR (#2) OR (#3) OR (#4))

#10 ((#5) OR (#6) OR (#7) OR (#8))
#11 ((#9) AND (#10))
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