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ABSTRACT

Introduction: Adults with Down syndrome (DS) have functional disabilities due
to the extra presence of chromosome 21. Objective: To identify the functionality
and disability assessment instruments used in research involving adults with DS
and associate them with the components of the International Classification of
Functioning (ICF). Methods: Two independent researchers analyzed articles from
PubMed, Lilacs, SciELO, Science Direct, and Cochrane databases, including cross-
sectional and clinical studies whose results involved functionality and disability for
individuals with DS (=18 years), with no publication date limit for the studies. The
methodological quality of the studies was analyzed by the Downs & Black ChecKklist;
descriptive analysis was used for the results. This review was registered in PROSPERO
(CRD42021234012). Results: 15 articles were analyzed in which 48 instruments were
identified for the assessment of adults with DS (36.42+10.62 years); the quality of the
articles was considered “good”. Of these 48 instruments, 41 were associated with bodily
function, 5 instruments were associated with the activity component, one instrument
was associated with social participation and one instrument was associated with the
environment. Conclusion: Of the 48 instruments identified to assess adults with DS,
most were for the Body Function and Structure component; only the 6MWT and
CAMDEX-SD have been validated for this population. LIFE-H and MQE were used
to assess Social Participation and the Environment, but they cannot be considered
dependable, as they have not been confirmed for individuals with DS.

Keywords: Down syndrome; functionality; disability; outcome measures;
biopsychosocial model.

INTRODUCTION
Down syndrome (DS), also known as trisomy 21, is a genetic alteration caused by an
error in cell division during meiosis that leads to the extra presence of chromosome 21*.
Due to advances in health care, DS individuals have seen an increase in their life
expectancy, currently reaching 50-60 years of age’. However, they show premature ag-

ing, with physiological deterioration, including strength and muscle mass, balance,
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coordination, and impairment of cardiovascular function, all of
which affect their functionality and quality of life, thus making a
complete evaluation of functionality necessary’.

Assessment measures are essential for understanding an in-
dividual’s functional status and establishing the right goals and
therapeutic planning . To this end, in 2001, the World Health
Organization (WHO) adopted the biopsychosocial model of the
International Classification of Functioning, Disability, and Health
(ICF), which is considered the integrative and guiding model
for understanding states of disability and human functionality.
The biopsychosocial model considers the body’s structures and
functions and activities individuals perform in daily life, as well
as their social participation, considering these components’ rela-
tionship with personal factors and with the physical, social, and
attitudinal environment in which they are inserted.

Therefore, according to the ICFE, environmental, social, cultural,
and political factors may be involved in situations of disability.
It is, therefore, important that the assessment of DS individuals
be based on the biopsychosocial model as this model assesses not
only health conditions but also bodily, individual, and social con-
ditions®. It, thus, gives an extensive and complete view showing
that environmental, social, cultural, and political factors can in-
fluence an individual’s functionality or disability.

Therefore, the objective of this review is to identify the func-
tioning and disability assessment instruments for DS adults used
in scientific research and to relate them to the ICF biopsychoso-
cial model. By identifying functionality and disability assessment
instruments, professionals who work with this population will
have better knowledge of the validated instruments that are more
adequate for assessing DS adults.

METHODS

This systematic review was prepared following the recommen-
dations of the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) and registered in PROSPERO
(CRD42021234012).

Two researchers conducted the review independently, as fol-
lows: 1) a specific systematic search was conducted in databases;
2) articles were selected based on inclusion and exclusion criteria,
and 3) the reported outcome measures and treatment outcomes
were associated with the ICF’s biopsychosocial model.

Search Strategy

The search of the literature for the present review was made from
March 2020 to March 2022 by two independent researchers. There were
used the following virtual databases: Medline/PubMed (Medical
Literature Analysis and Retrieval System), Lilacs (Latin American and
Caribbean in Health Sciences Literature), Scielo; Science Direct, and
Cochrane, without language distinctions and publication date limit.

https://doi.org/10.7322/abcshs.2021292.2015

The following keywords were used to perform the search in
Pubmed: ((“Down Syndrome”[Mesh]) AND ((“Adult’[Mesh])
OR (“International Classification of Functioning, Disability
and Health’[Mesh]) AND ((“Outcome Assessment, Health
Care’[Mesh]) OR (“Health Impact Assessment”[Mesh]) OR
(Outcome Measure) OR (Outcomes Assessment)). Lilacs: Down
Syndrome AND Adult AND Outcome Measure; Cochrane: (Down
Syndrome) AND (Adult) AND (International Classification of
Functioning, Disability, and Health); Scielo: Down Syndrome
AND Adult AND Outcome Measure and Science Direct: Down
Syndrome AND Adult AND Outcome Measure.

Selection of Articles and Criteria for Inclusion
and Exclusion

The abstracts were selected and later read in full, using the fol-
lowing inclusion criteria: 1) articles dealing with DS subjects over
18 years old; 2) articles using assessment instruments or measures
related to the ICF biopsychosocial model; 3) articles from cross-
sectional studies and clinical trials.

After reading them in full, articles were excluded according to
the following exclusion criteria: articles that had individuals other
than DS adults. Mendeley Desktop software was used to organize

selected articles and control bibliographic references.

Data Extraction

The two independent reviewers systematically extracted data
from each study and reached a consensus on all items. The in-
formation extracted included author and year of publication,
sample (number of participants), instruments for measuring
Functioning and Disability found in the review, and the fre-
quency with which they appeared (Table 1). The measuring in-
struments were associated with the ICF’s components, following
the WHO manual® (Table 2). Descriptive analysis was used to
tabulate the results.

Quality of article methodology

To assess methodological quality, the Downs & Black Checklist®
was used (Table 2). This checklist is composed of 27 questions di-
vided into five domains: study quality (ten items); external validity
(three items); internal validity (seven items); confounding/ selec-
tion bias (six items), and sample power (one item). The maximum
score achieved in this checklist is 32 points. Item 27 was modified
from how it is used in other studies™®, in which the original score
would be assigned from 0 to 5 points. This was modified to a score
from 0 to 1 point. Thus, a score of 1 was used, if the article had a
power calculation or a sample calculation and 0 if the article had
none of these calculations. After this modification, the checklist
had total scores ranging from 0 to 28 points. Each article received
a rating of “excellent” (24-28 points), “good” (19-23), “fair” (14-
18) or “poor” (<14 points).
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Table 1: Outcome of the Instruments that Assess Functioning and Disability in Adults with Syndrome.

nstument | oucome | Frequency]

Plate Tapping Test

Hand Grip Test

Shuttle Run

Flamingo Balance Test

Sit down and reach out

Reach behind the back

High heel standing

Sit down and stand up

Bent Arm Hang

Timed Up & Go Test

6-Minute walk test

Bruininks Test

8-foot get up and got a test

Isometric Flexion

Finger-Nose Test

Abdominal

Standing with one-foot support

Walk in a straight line on the floor

Modified Dots Task / Cats and Frogs

Index of Social Competence (ISC)

Neuropsychiatric Inventory (NPI)

Cambridge Neuropsychological Test Automated Battery (CANTAB)
The Rapid Assessment for Developmental Disabilities — Second Edition (RADD-2)
DAMES- Clinical Global Impression of Change scale

The Cognitive Drug Research (CDR)

Wechsler Adult Intelligence Scale IV (WAIS-1V)

The Vineland Adaptive Behavior Scales, Second Edition (VABS-II)
Dementia Questionnaire for Mentally Retarded Persons (DMR)
Severe Impairment Battery (SIB)

Adaptive Behavior Scale (ABS)

Vineland Adaptive Behavior Scales (VABS)

Test of Problem Solving—TOPS

Clinical Evaluation of Language Fundamentals-Revised / CELF-R
CAMDEX-SD

Kaufman Brief Intelligence Test 2 (KBIT-2)

The Arizona Cognitive Test Battery (ACTB)

Dementia questionnaire for people with Learning Disabilities (DLD)
The Behavior Rating Inventory for Executive Function (BRIEF—Parent Form)
NAID Object Memory, NAID Memory for Sentences, Tower of London
Developmental Behavior Checklist — Adult Version (DBC-A).

Life-H

MQE

Cambridge Examination for Mental Disorders of the Elderly (CAMDEX)
Cambridge Cognitive Examination (CAMCOG)

Rivermead Behavioral Memory Test (RBMT)

Fuld Object Memory Evaluation (FOME)

Cambridge Cognitive Examination for Older Adults with
Down Syndrome (CAMCOG-DS

modified Cued Recall Test (mCRT)

https://doi.org/10.7322/abcshs.2021292.2015

Speed 13%

Muscle strength 26%
Speed and agility 26%
Balance 13%

Lower limb flexibility 39%
Flexibility of upper limbs 13%
Explosive strength of lower limbs 13%
Muscle strength 39%
Muscle strength 13%
Functional mobility 26%
Functional capacity 39%
Motor Proficiency 13%
Functional Mobility 26%
Upper limb muscle strength 26%
Motor coordination 13%
Muscle strength 26%
static balance 26%
Dynamic balance 26%
Inhibitory control and working memory 13%
Communication, self-care, and community skills 13%
Cognitive 13%
Cognitive 26%
Cognitive 13%
Cognitive 13%
Cognitive 13%
Cognitive 13%
Cognitive 13%
Cognitive 13%
Cognitive 13%
Cognitive 13%
Cognitive 13%
Cognitive 13%
Cognitive 13%
Cognitive 26%
Cognitive 13%
Cognitive 26%
Cognitive 13%
Cognitive 26%
Cognitive 13%
Emotional and behavioral problems 13%
Participation 13%
Participation 13%
Cognitive 13%
Cognitive 13%
Cognitive 13%
Cognitive 13%
Cognitive 13%
Cognitive 13%
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RESULTS

A total of 741 articles were found in the databases, and three
more were added that had not been found in the data search (they
were found in the references of the selected articles), totaling 744
articles. After reading the title and abstract, 650 were excluded,
leaving 91 to be read in full. After reading, 76 articles were ex-
cluded, as the research subjects were not exclusively DS adults’
diagnoses. Therefore, 15 articles were considered for this review,
as shown in the flowchart (Figure 1).

Among the components found in the articles, 85% are associ-
ated with Body Function, which was the most found component,
followed by Activity with 11%; 2% referred to the Participation
and Environment components. The mean age of the DS popula-
tion in the selected articles was 36.42 & 10.62 years old.

Table 1 shows the 48 assessment instruments for DS individuals
associated with the ICF model and the frequency with which they
appeared in the study.

It is observed in Table 1 that the most frequently used tests
are associated with Body Function, namely, the 6-minute Walk
Test (6MWT) used to assess cardiorespiratory and aerobic func-
tional capacity, the Sit and Stand Test which evaluates muscle
strength of the lower limbs, the Sit and Reach Test to assess the
flexibility of the lower limbs, and the Shuttle Test that assesses
cardiorespiratory capacity.

Tests less frequently associated with Body Function were the
Hand Grip Test used to assess upper limb muscle strength, the

Sit and Reach Test which assesses the flexibility of upper limbs,
Isometric flexion to assess upper limb muscle strength, standing
with one-foot support and walking along a straight line on the
floor, both to assess balance, and Timed Up and Go (TUG) and
8-Foot Up and Go, both to assess functional mobility associated
with the Activities component. Table 2 shows the studies analyzed
and their respective assessment instruments for DS adults and
their respective links with IFC’s components.

Table 2 shows the 48 functioning and disability assessment in-
struments used to assess DS adults in the 15 articles’* analyzed
that were related to the ICF assessment components.

Of these 48 instruments, forty-one were related to the Body
Function component, five related to activity, one related to par-
ticipation, and one instrument related to the Environmental com-
ponent (Figure 2).

Of the 48 instruments that addressed body function, 26 in-
struments were intended to assess cognition. These were the
Clinical Global Impression of Change Scale (DAMES)*, Adaptive
Behavior Scale (ABS)®, the Cambridge Examination for Mental
Disorders of Older People with Downs Syndrome and Others
with Intellectual Disabilities (CAMDEX-DS)", Cambridge
Examination for Mental Disorders of the Elderly (CAMDEX)Y,
Cambridge Cognitive Examination (CAMCOG)", Cambridge
Cognitive Examination for Older Adults with Down Syndrome
(CAMCOG-DS)" the Rapid Assessment for Developmental
Disabilities — Second Edition (RADD-2)%*, the Cognitive Drug

[ Identification of studies via and regi S

[ Identification of studies via other methods J

Identification

Records identified from*:
Databases (n = 741)
Registers (n = 0)

A\

Records removed before screening:
Duplicate records removed (n = 0)
Records marked as ineligible by
automation tools (n = 0)
Records removed for other reasons
(n=0)

Records identified from: Citation
searching (n = 3)

}

Reports not retrieved.
(n=3) (n=0)

\4

—

Records screened (n = 741) | Records excluded** (n = 653)
. I
€ Reports sought for retrieval. i .
§ P (n9= 58) »| Reports not retrieved (n = 0) Reports sought for retrieval
’ ! }
o Reports excluded: _—
Reports assessed for eligibility. o Reports assessed for eligibility.
(n =88) Individuals with down syndrome (n=3)
— under the age of 18 (n =63)
Studies with another sample than
— adults with Down syndrome
Reason 2 (n =13)
v
K
= Studies included in review
© (n=12)
£ Reports of included studies (n =3)

Figure 1: Prisma Flowchart
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Figure 2: Frequency of instruments associated with ICF components.

Research (CDR)¥, the Vineland Adaptive Behavior Scales,
Second Edition (VABS-II)*, the Vineland Adaptive Behavior
Scales, Second Edition (VABS-II)®, Neuropsychiatric Inventory
(NPI)*, the Dementia Questionnaire for Mentally Retarded
Persons (DMR)?*, the Severe Impairment Battery (SIB)®, Test
of Problem Solving (TOPS)*, Clinical Evaluation of Language
Fundamentals Revised (CELF-R)*, the Arizona Cognitive Test
Battery (ACTB)*, NAID Object Memory, NAID Memory for
Sentences®,Cambridge Neuropsychological Test Automated
Battery (CANTAB)*, Modified Dots Task / Cats and Frogs®, the
K-BIT II¥, the Behavior Rating Inventory for Executive Function
(BRIEF) Parent Form)*, Dementia Questionnaire for People with
Learning Disabilities (DLD)®, Rivermead Behavioral Memory
Test (RBMT)*, Fuld Object Memory Evaluation (FOME)*,
modified Cued Recall Test (mCRT)*, Block Design Subtest of the
Wechsler Adult Intelligence Scale IV (WAIS-IV)*.

Six instruments were used to assess muscle strength, being
the Hand Grip Test”, Bent Arm Hang", Isometric Flexion®,
Abdominal®, Sit-up Test from a chair"’, and Lower Limb Explosive
Strength*. Two instruments aimed to assess flexibility, are the Sit
and Reach test for lower limbs*’ and the Reach behind the back for
upper limbs*, Similarly, both tests may be related to the Activities
Component. An instrument was used to evaluate upper limb mo-
tor coordination via the Finger-Nose Test® another for cardiore-
spiratory assessment, the Shuttle Test*?, the SMW'T was used for
aerobic and cardiorespiratory Functional Capacity®, for Motor
coordination, and the Developmental Behavior Checklist - Adult
Version (DBC-A)** was used for measures emotional and behav-
ioral problems and was developed specifically for use with adults
with intellectual and/or developmental disability.

Three instruments were used to assess Balance, namely stand-
ing with single-legged support (10s)* walking along a straight line
on the floor*, and the Flamingo Balance Test*. These tests can
also be related to the Activities Component.

Of the five instruments that addressed the Activity component,
two were used to assess Functional Mobility — the TUG* and
8-Foot Up and Go tests™. The Bruininks-Oseretsky Test of Motor
Proficiency First Edition* was used to assess motor proficiency;
the Index of Social Competence (ISC)* was used to measure do-
mains of communication, self-care, and community skills; and
the Plate Tapping test to evaluate the speed and reaction of the
upper limbs*.

To assess Social Participation, the Assessment of Life Habits
(Life-H) questionnaire™ was used, and as was the Measure of the
Quality of the Environment (MQE) to assess the Environmental

component® Figure 3.

DISCUSSION

The objective of this review was to identify the instruments
to assess functionality and disability for DS used in scientific re-
search and report them to the biopsychosocial model of the ICE

We identified 48 instruments, and variables, to assess the func-
tionality and disability of DS adults, however, we cannot say that
these instruments are dependable for this population, since only
two instruments, the CAMDEX-DS, and the 6MWT, have been
validated for them.

Among the tests associated with Body Function and Structure,
the Sit and Stand Test used in 3 studies>'®'” was validated to as-
sess the lower limb muscle strength of elderly people living in the
community®'. It was later validated for older people, showing the
difference between genders, with an excellent reliability index
(0.84) for men and (0.92) for women®. In DS adults, it was used
by Terblanche and Boer', and reproducibility was evaluated later,
achieving an excellent reliability'® index of 0.99.

Among the tests associated with Body Function and Structure,
the Sit and Stand Test used in 3 studies®'®'” was validated to as-

sess the lower limb muscle strength of older people living in the
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Down Syndrome (>18)

! ! !

Body structures & functions

Activity Participation

NPI DLD 6-minute walk test Plate Tapping Assessment of life Habits (Life-H)
CANTAB NAID Isometric Flexion Bruininks Test

RADD-2 DBC-A Finger-Nose Test Timed up and go.

DAMES RBMT Abdominal 8 foot up and go.

CDR CAMDEX Standing with one foot support Index of Social Competence (ISC)
WAIS-IV CAMDEX-SD Walk in a straight line on the floor.

VABS-II CAMCOG/CAMCOG-DS Modified Dots Task / Cats and Frogs

DMR BRIEF—Parent Form High heel standing

SIB MCRT Sit down and stand up.

ABS FOME Bent Arm Hang

VABS Hand Grip Test Sit down and reach out.

TOPS Shuttle Run Reach behind the back.

CELF-R Flamingo Balance Test T

KBIT-2 1
ACTB 1
Personal factors

Environment factors

Measure of the Quality of the Environment (MQE)

Figure 3: International Classification of Functioning, Disability and Health (ICF) framework. Clinical Global Impression of Change scale
(DAMES); Adaptive behavior scale (ABS); The Cambridge Examination for Mental Disorders of Older People with Down’s syndrome and
Others with Intellectual Disabilities (CAMDEX-DS); The Rapid Assessment for Developmental Disabilities — Second Edition (RADD-
2); The Cognitive Drug Research (CDR); The Block Design subtest of the Wechsler Adult Intelligence Scale IV (WAIS-IV); Cambridge
Cognitive Examination (CAMCOG); Rivermead Behavioral Memory Test (RBMT); Fuld Object Memory Evaluation (FOME); Cambridge
Cognitive Examination for Older Adults with Down Syndrome (CAMCOG-DS) ; modified Cued Recall Test (nCRT); The Vineland Adaptive
Behavior Scales, Second Edition (VABS-II); Neuropsychiatric Inventory (NPI); Vineland Adaptive Behavior Scales (VABS); The Dementia
Questionnaire for Mentally Retarded Persons (DMR); The Severe Impairment Battery (SIB); Test of Problem Solving (TOPS); Clinical
Evaluation of Language Fundamentals Revised (CELF-R); The Arizona Cognitive Test Battery (ACTB);Cambridge Neuropsychological
Test Automated Battery (CANTAB);Dementia questionnaire for people with Learning Disabilities (DLD);The Behavior Rating Inventory for
Executive Function (BRIEF-Parent Form);NAID Object Memory, NAID Memory for Sentences; Assessment of Life Habits (LIFE-H; Measure

of the Quality of the Environment (MQE).

community®’. It was later validated for them, showing the differ-
ence between genders, with an excellent reliability index (0.84)
for men and (0.92) for women®. In DS adults, it was used by
Terblanche and Boer", and reproducibility was evaluated later,
achieving an excellent reliability® index of 0.99'¢.

The Handgrip Test, used in two studies, was validated to assess
upper limb muscle strength for adults with intellectual disabili-
ties”, having an excellent reliability index (0.94). It was applied
to older people in the community and had an excellent reliability
index (0.99)*. It was used for DS adults by Terblanche and Boer",
to assess physical fitness. Boer and Moss'® verified its reliability
index, which was excellent (0.98).

Isometric Flexion was used in a study to assess upper-body
muscle strength and has been validated for healthy adults*. It was
applied to adolescents with Intellectual Disabilities, with an ex-
cellent reliability index (0.98)%. In DS adults, the test was used

https://doi.org/10.7322/abcshs.2021292.2015

by Terblanche and Boer, and its reproducibility was evaluated,
achieving an excellent reliability index (0.99).

The One Foot Support Balance was used in two studies and was
validated for older people by Lin et al.*. It was applied to adoles-
cents with intellectual disabilities and achieved an excellent reli-
ability index of 0.99%. It was also used to assess the physical fitness
of DS adults'” and later had its reproducibility tested'®, having an
excellent reliability index of 0.98 for the lower left limbs and 0.93
for the right lower limb.

The dynamic balance used in the two studies had an excellent
reliability index (0.99) for individuals with intellectual disabili-
ties. It was used by Terblanche and Boer"” in DS adults; repro-
ducibility was evaluated later's, achieving an excellent reliability
index (0.93).

The ICF defines balance as a component of body function in
Chapter 2, “Sensory Functions and Pain”, specifically cited by code
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b235, “Vestibular Function”, which includes “Inner ear sensory
functions related to position, balance, and movement™.

Chapter 1, Mental Functions of the ICE, broadly encompasses
several possibilities for cognitive assessment in a more global
manner ranging from orientation, awareness, intellectual, sleep,
temperament, and personality to more specific functions such as
memory, attention, and emotion®. Thus, there are several ways
to assess an individual’s cognitive function, as seen in this re-
view. Camdex-DS is a version of Camdex that was adapted for
DS individuals in the United Kingdom®. It was also adapted
and validated for the DS Brazilians'®, being considered the first
study to validate an instrument for detecting Alzheimer’s dis-
ease and the cognitive decline of DS individuals in Brazil. It is an
important instrument as DS patients present aging, premature
cognitive decline, and early diagnosis of Alzheimer’s Disease’.
The Cambridge Cognitive Examination adapted for DS individu-
als (CAMCOG-DS) is a concise group of neuropsychological
tests included in the CAMDEX-DS. It was also adapted and vali-
dated for the DS Brazilians'.

DAMES* is a questionnaire that assesses the cognition and
function of Alzheimer’s disease. It was used in the study by
Hanney et al."! to assess the cognitive function of DS adults, al-
though it has not been validated for them.

RADD is a test battery that was created to assess the cognition
of individuals with Intellectual Disabilities”. It was used to assess
cognition and dementia in DS adults living in California and was
also used in the study by Hanney et al.! of DS adults.

The WAIS IV* was created to assess the intellectual capacity
of individuals aged 16 years and older in general. It was validat-
ed for individuals who have suffered traumatic brain injury®**’
and was later validated for adolescents with Down Syndrome®.
Despite having been used in DS individuals, the test has not been
validated for them.

The Neuropsychological Inventory (NPI)* is a questionnaire
to assess neuropsychiatric symptoms in dementia. It has been
validated in Brazilian Portuguese®. Although it was used in the
study’? for DS adults, its validation and reproducibility have not
been evaluated for this group.

The Arizona Cognitive Test Battery (ACTB)* was initially de-
veloped and validated for a neurocognitive assessment of DS in
patients aged 7-38 years. It was later validated for older DS peo-
ple over 45 years of age’>. ACTB is a battery of tests that include
several questionnaires that measure spatial associative memory,
set-shifting, inhibitory control and working memory, cerebel-
lar function, motor sequencing, visuomotor tracking, and hand
coordination-eye.

The Eurofit Battery was found in only one study and the tests
used are found in the Body Function component, being the
Flamingo Balance Test, which is in Chapter 2 cited by code
b235, “Vestibular Functions” related to balance and movement;

https://doi.org/10.7322/abcshs.2021292.2015

Bent Arm test, which belongs to Chapter 7, cited by code b740,
“Functions Related to Muscular Endurance”; the Plate Tapping
Test belongs to chapter 1, “Mental Functions”, code b1470,
Psychomotor Control”, which controls the motor and psychologi-
cal response time. These tests were taken from the Eurofit Test
Battery created for healthy adults by Oja and Tuxworth** and were
used in the study’ to assess DS adults. The Eurofit battery was
used to assess the physical fitness of individuals with Intellectual
Disabilities and has an excellent reliability* index (0.94).

Regarding the activity component, the most evaluated domain
refers to mobility (chapter 4 of the activities and participation
component). The ICF describes mobility as the movement that
occurs when there is a change in the position or location of the
body, that is, a change from one place to another when walking,
running, or going up and down, and when using various forms
of transport. Therefore, the ICF determines mobility as a compo-
nent of Activities®. Standing out among the instruments identi-
fied for this purpose are the Reach Behind Back Test, TUD, and
8-Foot Up and Go.

The Reaching Behind the Back Test aims to assess flexibility
and can be associated with both the Body Structure and Activity
components. The test was validated for older people living in the
community” and for adolescents with intellectual disabilities®.
In DS adults, the test was applied by Terblanche and Boer, and
its reproducibility was later evaluated by Boer and Moss'® with an
excellent reliability index of 0.99 for the left lower limb and 0.93
for the right lower limb.

The TUG and 8-foot Up and Go tests to assess mobility are cit-
ed in the ICF book by code D460 “Walking and Moving, Others
Specified and Unspecified”. The test was validated for frail older
adults®. In DS adults, the test was applied by Terblanche and
Boer?, and its reproducibility was evaluated later by Boer and
Moss'S, with an excellent reliability index (0.94).

The Bruininks-Oseretsky Test of Motor Proficiency, Second
Edition® an assessment of course and fine motor control, found in
Chapter 4 of the Activities and Participation component, cited by
code d440, “Fine Motor Skills of the Hand”. The test battery was ini-
tially designed to assess individuals from 4 to 21 years of age, which
was revised between 2002-2005. The test was validated for children
with Intellectual Disabilities®, both with an excellent reliability index
(0.99). Despite not having been validated for DS, it was used to as-
sess the motor performance of both children with and without DS®.

The Participation Component is linked to Activities in the
ICF book, which is defined as the individual’s involvement in a
real-life situation®. The Assessment of Life Habits (Life-H) was
created to be an instrument for measuring social participation®.
It is a questionnaire that encompasses all the chapters of the ICF’s
Activity and Participation Component. LIFE-H was used in older
people®® with disabilities with an excellent reliability index (0.98).
In SD individuals, it had a high-reliability® index (0.89).
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The Measure of the Quality of the Environment (MQE) is
a questionnaire that measures individuals’ perception of their
physical and social environment* and encompasses the entire
Environmental Component of the ICF book®. In Stroke, it pre-
sented a good reliability® index (0.88). In individuals with DS, it
presented an excellent reliability index (0.89)%.

The study by Foley et al.” using the Life-H that assesses social par-
ticipation and Measure of the Quality of the Environment (MQE)
that assesses the Environment, representing the Participation com-
ponents and Environment, respectively, was analyzed and entered
into this review. Despite not meeting the inclusion criteria for pre-
senting a sample of individuals aged 16 years and over, it was con-
sidered significant for this analysis as more than 75% of the sample
of DS individuals in this study were over 21 years of age.

This review found that the most evaluated component was
Body Function, specifically Mental Function since Intellectual
Disability is one of the most common characteristics in DS®.
However, this still shows that there is a great lack of assessment
methods linked to the Participation and Environmental compo-
nent, and this gap may be linked to the biomedical model that has
only the diagnosis in mind, as it does not consider social factors®.

The ICF encompasses more than 1400 categories that are divid-
ed into four components®, thus making the classification system al-
most impossible to use in clinical practice. In this sense, there was
a need to create Core Sets. These gather information beforehand
and prioritize serving a specific population, thus making use of the
ICF through Core Sets an applicable tool in clinical practice®.

Currently, there are Core sets for several health conditions, such
as lower back pain®, ischemic heart disease®, and depression®,
among others. However, there are still no Core Sets for individu-
als with DS; nevertheless, there are Core Sets focused on rehabili-
tation, which include individuals with limitations or restrictions
related to health®, that can be used for the DS population.

The methodological assessment of the quality of the twelve
studies found two studies*!* with the lowest score classified as
“fair” and one'? with the highest score being considered a “good”
study. The quality criteria with the lowest scores were not describ-
ing the sample size or power calculation, not reporting if there
were losses, and not reporting adverse events.

The importance of validating instruments for DS adults is high-
lighted, not only for use in the scientific environment but also for
use in clinical practice, since they are extremely important instru-
ments for conducting intervention programs and improving their

quality of life.

Limitations of the review

The limitations seen in this review include the lack of homoge-
neity in the studies. Many were excluded for not evaluating only
DS adults. Even though their characteristics persist into adult-
hood, the separation of this sample into children and adults is
necessary since there are other clinical manifestations in the adult
phase, different from the pediatric ones. This causes a lack of ho-
mogeneity in the studies, few selectable studies, and does not ex-

clude studies with low methodological quality.

Conclusion

We found 48 instruments used to assess DS adults, however,
only two of these were validated for this population, namely the
6MWT, which assesses functional capacity, and the CAMDEX-
SD, which assesses cognition.

The 48 instruments are still used in the biomedical model, since
there are many more instruments focused on the assessment of
Body Function and Structure, with the main component for cog-
nition. Only one instrument was used to assess the social environ-
ment, however, it has not been validated for this population, so we

cannot guarantee that it is a reliable instrument for them.

REFERENCES

1. Plaiasu V. Down Syndrome - genetics and cardiogenetics.
Maedica (Buchar). 2017;12(3):208-13.

2. Moldoveanu GG, Severin E, Paun A. Anesthetic Management of
a Down Syndrome Patient with Subocclusive Syndrome. Maedica
(Buchar). 2018;13(2):159-64.
https://doi.org/10.26574/maedica.2018.13.2.159

3. Carfi A, Antocicco M, Brandi V, Settanni S, Cipriani C, Fiore F, et al.
Characteristics of adults with Down Syndrome: prevalence of age-
related conditions. Front Med. 2014;1:51.
https://doi.org/10.3389/fmed.2014.00051

4. O'Neill D, Forman DE. The importance of physical function as a
clinical outcome: Assessment and enhancement. Clin Cardiol.
2020;43(2):108-17.
https://doi.org/10.1002/clc.23311

5. Organizagao Mundial da Saude (OMS). Classificagao Internacional
da Funcionalidade, Incapacidade e Saude (CIF). Available from:
http://www.periciamedicadf.com.br/cif2/cif_portugues.pdf

https://doi.org/10.7322/abcshs.2021292.2015

6. Downs SH, Black N. The feasibility of creating a checklist for the
assessment of the methodological quality both of randomised and
non-randomised studies of health care interventions. J Epidemiol
Community Health. 1998;52(6):377-84.
https://doi.org/10.1136/jech.52.6.377

7. Benjamin DR, van de Water ATM, Peiris CL. Effects of exercise
on diastasis of the rectus abdominis muscle in the antenatal and
postnatal periods: a systematic review. Physiother. 2014;100(1):1-8.
https://doi.org/10.1016/j.physio.2013.08.005

8. Engers PB, Rombaldi AJ, Portella EG, Silva MC. Efeitos da pratica
do método Pilates em idosos: uma revisédo sistematica. Rev Bras
Reumatol. 2016;56(4):352-65.
https://doi.org/10.1016/j.rbre.2016.05.005

9. Silva V, Campos C, Sa A, Cavadas M, Pinto J, Simdes P, et al.
Wii-based exercise program to improve physical fitness, motor
proficiency and functional mobility in adults with Down syndrome.
J Intellect Disabil Res. 2017;61(8).755-65.
https://doi.org/10.1111/jir. 12384

Page 10 of 12


https://doi.org/10.7322/abcshs.2021292.2015
https://doi.org/10.26574/maedica.2018.13.2.159
https://doi.org/10.3389/fmed.2014.00051
https://doi.org/10.1002/clc.23311
http://www.periciamedicadf.com.br/cif2/cif_portugues.pdf
https://doi.org/10.1136/jech.52.6.377
https://doi.org/10.1016/j.physio.2013.08.005
https://doi.org/10.1016/j.rbre.2016.05.005  
https://doi.org/10.1111/jir.12384

Andrade et al.

ABCS Health Sci. 2023;48:¢023305

20.

21.

22.

. Vis JC, Thoonsen H, Duffels MG, Bruin-Bon RA, Huisman SA,

van Dijk AP, et al. Six-Minute walk test in patients with Down
Syndrome: validity and reproducibility. Arch Phys Med Rehabil.
2009;90(8):1423-7.

https://doi.org/10.1016/j.apmr.2009.02.015

. Hanney M, Prasher V, Williams N, Jones EL, Aarsland D, Corbett

A, et al. Memantine for dementia in adults older than 40 years
with Down’s syndrome (MEADOWS): A randomised, double-blind,
placebo-controlled trial. Lancet. 2012;379(9815):528-36.
https://doi.org/10.1016/S0140-6736(11)61676-0

. Rafii MS, Skotko BG, Mcdonough ME, Pulsifer M, Evans C, Doran

E, et al. ARandomized, Double-Blind, Placebo-Controlled, Phase Il
Study of Oral ELNDOO5 (scyllo-Inositol) in Young Adults with Down
Syndrome without Dementia. J Alzheimers Dis. 2017;58(2):401-11.
https://doi.org/10.3233/JAD-160965

. Lott IT, Doran E, Nguyen VQ, Tournay A, Head E, Gillen DL.

Down syndrome and dementia: A randomized, controlled
trial of antioxidant supplementation. Am J Med Genet A.
2011;155(8):1939-48.

https://doi.org/10.1002/ajmg.a.34114

. Heller JH, Spiridigliozzi GA, Sullivan JA, Doraiswamy PM, Krishnan

RR, Kishnani PS. Donepezil for the Treatment of Language Deficits
in Adults With Down Syndrome: a preliminary 24-week open trial.
Am J Med Genet A. 2003;116A(2):111-16.
https://doi.org/10.1002/ajmg.a.10074

. Sinai A, Hassiotis A, Rantell K, Strydom A. Assessing specific

cognitive deficits associated with dementia in older adults with
down syndrome: Use and validity of the Arizona Cognitive Test
Battery (ACTB). PLoS One. 2016;11(5):e0153917.
https://doi.org/10.1371/journal.pone.0153917

. Boer PH, Moss SJ. Test-retest reliability and minimal detectable

change scores of twelve functional fitness tests in adults with
Down syndrome. Res Dev Disabil. 2016;48:176-85.
https://doi.org/10.1016/j.ridd.2015.10.022

. Terblanche E, Boer PH. The functional fitness capacity of adults

with Down syndrome in South Africa. J Intellect Disabil Res.
2013;57(9):826-36.
https://doi.org/10.1111/j.1365-2788.2012.01594.x

. Fonseca LM, Haddad GG, Mattar GP, Oliveira MC, Simon SS,

Guilhoto LM, et al. The validity and reliability of the CAMDEX-DS
for assessing dementia in adults with Down syndrome in Brazil.
Braz J Psychiatry. 2019;41(3):225-33.
https://doi.org/10.1590/1516-4446-2018-0033

. Ball SL, Holland AJ, Huppert FA, Treppner P, Watson P, Hon J.

The modified CAMDEX informant interview is a valid and reliable
tool for use in the diagnosis of dementia in adults with Down’s
syndrome. J Intellect Disabil Res. 2004;48(Pt 6):611-20.
https://doi.org/10.1111/j.1365-2788.2004.00630.x

Foley KR, Girdler S, Bourke J, Jacoby P, Llewellyn G, Einfeld
S, et al. Influence of the environment on participation in
Social roles for young adults with down syndrome. PLoS One.
2014;9(9):e108413.
https://doi.org/10.1371/journal.pone.0108413

Rosenbloom M, Barclay T, Johnsen J, Erickson L, Svitak A, Pyle
M, et al. Double-Blind placebo-controlled pilot investigation of the
safety of a single dose of rapid-acting intranasal insulin in Down
Syndrome. Drugs R D. 2020;20(1):11-15.
https://doi.org/10.1007/s40268-020-00296-2

Bejanin A, lulita MF, Vilaplana E, Carmona-lragui M, Benejam
B, Videla L, et al. Association of Apolipoprotein E €4 Allele with
clinical and multimodal biomarker changes of Alzheimer Disease
in adults with Down Syndrome. JAMA Neurol. 2021;78(8):937-47.
https://doi.org/10.1001/jamaneurol.2021.1893

https://doi.org/10.7322/abcshs.2021292.2015

283.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Hithersay R, Baksh RA, Startin CM, Wijeratne P, Hamburg S, Carter
B, et al. Optimal age and outcome measures for Alzheimer's
disease prevention trials in people with Down syndrome.
Alzheimers Dement. 2021;17(4):595-604.

https://doi: 10.1002/alz. 12222

Frisoni GB, Padovani A, Wahlund LO. The Diagnosis of
Alzheimer Disease Before It Is Alzheimer Dementia. Arch Neurol.
2003;60(7):1023.

https://doi.org/10.1001/archneur.60.7.1023-a

Rosckowski MJ, Bean AG. The Adaptive Behavior Scale (ABS)

and IQ: how much unshared variance is there? Psychol Schoos.

1980;17(4):452-9.

https://doi.org/10.1002/1520-6807(198010)17:4<452::AID-
ITS23101704062>3.0.CO;2-F

Walsh DM, Finwall J, Touchette PE, McGregor MR, Fernandez GE,
Lott IT, et al. Rapid assessment of severe cognitive impairment in
individuals with developmental disabilities. J Intellect Disabil Res.
2007;51(2):91-100.
https://doi.org/10.1111/j.1365-2788.2006.00853.x

Edgar CJ, Wesnes KA. Cognition assessment in paediatric clinical
trials. Drug Discov Today. 2008;13(1-2):79-85.
https://doi.org/10.1016/j.drudis.2007.10.006

Sparrow S, Balla D. Vineland Adaptive Behavior Scales, second
edition. 2nd edition. American Guidance Service; Circle Pines,
MN: 2005.

Harrison PL. Preliminary factor structure investigation: Vineland
Adaptive Behavior Scales. Toronto: National Association of School
Psychologists, 1982.

Jonghe JFM, Kat MG, Kalisvaart CJ, Boelaarts L. Neuropsychiatric
inventory questionnaire (NPI-Q): A validity study of the Dutch form.
Tijdschr Gerontol Geriatr. 1994;34(2):74-7.

Evenhuis HM. Further evaluation of the Dementia Questionnaire
for Persons with Mental Retardation (DMR). J Intellect Disabil Res.
1996;40(Pt 4):369-73.
https://doi.org/10.1046/j.1365-2788.1996.786786.x

Panisset M, Roudier M, Saxton J, Boller F. Severe impairment
battery. A neuropsychological test for severely demented patients.
Arch Neurol. 1994;51(1):41-5.
https://doi.org/10.1001/archneur.1994.00540130067012

Zachman L, Jorgensen C, Huisingh R, Barrett M. Test of problem
solving. Moline, IL: Linguisystems, 1984.

Semel E, Wiig E, Secord W. Clinical evaluation of language
fundamentals. San Antonio, TX: Psychological Corporation, 1987.

Edgin JO, Mason GM, Allman MJ, Capone GT, DelLeon I, Maslen
C, et al. Development and validation of the Arizona Cognitive Test
Battery for Down syndrome. J Neurodev Disord. 2010;2(3):149-64.
https://doi.org/10.1007/s11689-010-9054-3

Sahakian BJ, Owen AM. Computerized assessment in
neuropsychiatry using CANTAB: Discussion paper. J R Soc Med.
1992;85(7):399-402.

Kaufman AS, Kaufman NL. Kaufman Brief Intelligence Test.
Second edition. Bloomington, MN: Pearson, 2004.

Gioia GA, Isquith PK, Guy SC, Kenworthy L. BRIEF: Behavior
Rating Inventory of Executive Function: professional manual.
Florida: PAR, 2000.

Evenhuis HM. Evaluation of a screening instrument for dementia
in ageing mentally retarded per- sons. J Intellect Disabil Res.
1992;36(Pt 4):337-47.
https://doi.org/10.1111/j.1365-2788.1992.tb00532.x

Page 11 of 12


https://doi.org/10.7322/abcshs.2021292.2015
https://doi.org/10.1016/j.apmr.2009.02.015
https://doi.org/10.1016/S0140-6736(11)61676-0
https://doi.org/10.3233/JAD-160965
https://doi.org/10.1002/ajmg.a.34114
https://doi.org/10.1002/ajmg.a.10074
https://doi.org/10.1371/journal.pone.0153917
https://doi.org/10.1016/j.ridd.2015.10.022 
https://doi.org/10.1111/j.1365-2788.2012.01594.x
https://doi.org/10.1590/1516-4446-2018-0033
https://doi.org/10.1111/j.1365-2788.2004.00630.x
https://doi.org/10.1371/journal.pone.0108413
https://doi.org/10.1007/s40268-020-00296-2
https://doi.org/10.1001/jamaneurol.2021.1893
https://doi.org/10.1001/archneur.60.7.1023-a
https://doi.org/10.1002/1520-6807(198010)17
https://doi.org/10.1111/j.1365-2788.2006.00853.x
https://doi.org/10.1016/j.drudis.2007.10.006
https://doi.org/10.1046/j.1365-2788.1996.786786.x 
https://doi.org/10.1001/archneur.1994.00540130067012 
https://doi.org/10.1007/s11689-010-9054-3
https://doi.org/10.1111/j.1365-2788.1992.tb00532.x

Andrade et al.

ABCS Health Sci. 2023;48:¢023305

La

41.

o

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

'y

52.

53.

54.

Rue A, D’Elia LF, Clark EO, Spar JE, Jarvik LF. Clinical tests of
memory in dementia, depression, and healthy aging. Psychol
Aging. 1986;1(1):69-77.
https://doi.org/10.1037//0882-7974.1.1.69

Devenny DA, Krinsky-McHale SJ, Sersen G, Silverman WP.
Sequence of cognitive decline in dementia in adults with Down’s
syndrome. J Intellect Disabil Res. 2000;44(Pt 6):654-65.
https://doi.org/10.1046/j.1365-2788.2000.00305.x

Wechsler D, Coalson DL, Raiford SE. Wechsler adult intelligence
test: fourth edition technical and interpretive manual. San Antonio:
Pearson; 2008.

Abizanda P, Navarro JL, Garcia-Tomas MI, Lépez-Jiménez E,
Martinez-Sanchez E, Paterna G. Validity and usefulness of hand-
held dynamometry for measuring muscle strength in community-
dwelling older persons. Arch Gerontol Geriatr. 2012;54(1):21-7.
https://doi.org/10.1016/j.archger.2011.02.006

Oja P, Tuxworth B; Council of Europe. Committee for the Development
of Sport, UKK Institute for Health Promotion Research. Eurofit for
adults: assessment of health-related fitness. 1995.

Rikli RE, Jones CJ. Development and validation of criterion-
referenced clinically relevant fitness standards for maintaining
physical independence in later vyears. Gerontologist.
2013;53(2):255-67.

https://doi.org/10.1093/geront/gns07 1

Desrosiers J, Hébert R, Bravo G, Dutil E. Upper-extremity motor co-
ordination of healthy elderly people. Age Ageing. 1995;24(2):108-
12.

https://doi.org/10.1093/ageing/24.2.108

Crapo RO, Casaburi R, Coates AL, Enright PL, Hankinson JL, Irvin
CG, et al. Guidelines for methacholine and exercise challenge
testing-1999. This official statement of the American Thoracic
Society was adopted by the ATS Board of Directors, July 1999.
Am J Respir Crit Care Med. 2000;161(1):309-29.
https://doi.org/10.1164/ajrccm.161.1.ats11-99

Mohr C, Tonge BJ, Einfeld SL. The development of a new measure
for the assessment of psychopathology in adults with intellectual
disability. J Intellect Disabil Res. 2005;49(Pt 7):469-80.
https://doi.org/10.1111/j.1365-2788.2005.00701.x

Wuang YP, Su CY. Reliability and responsiveness of the Bruininks-
Oseretsky Test of Motor Proficiency-Second Edition in children
with intellectual disability. Res Dev Disabil. 2009;30(5):847-55.
https://doi.org/10.1016/j.ridd.2008.12.002

Podsiadlo D, Richardson S. The timed Up and Go: a test of basic
functional mobility for frail elderly persons. J Am Geriatr Soc.
1991;39(2):142-8.
https://doi.org/10.1111/j.1532-5415.1991.tb01616.x

Rikli RE, Jones CJ. Development and validation of a functional
fitness test for community-residing older adults. J Aging Phys Act.
1999;28(7):129-61.

https://doi.org/10.1123/japa.7.2.129

McConkey R, Walsh J. An index of social competence for use in
determining the service needs of mentally handicapped adults. J
Ment Defic Res. 1982;26(Pt 1):47-61.
https://doi.org/10.1111/j.1365-2788.1982.tb00128.x

Noreau L, Fougeyrollas P, Vincent C. The LIFE-H: Assessment of the
quality of social participation. Technol Disabil. 2002;14(3):113-18.
https://doi.org/10.3233/TAD-2002-14306

Fougeyrollas P, Noreau L, Michel GS, Boschen K. Measure of the
quality of the environnement. Version 2. Canadéa: 1999.

https://doi.org/10.7322/abcshs.2021292.2015

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Ruiz RC, Lemus NC. Hand grip strength in adults with intellectual
disabilities. Apunts Educ Fis Deportes. 2017;129:44-50.
https://doi.org/10.5672/apunts.2014-0983.es.(2017/3).129.03

Lin MR, Hwang HF, Hu MH, Wu HDI, Wang YW, Huang FC.
Psychometric comparisons of the timed up and go, one-leg stand,
functional reach, and tinetti balance measures in community-
dwelling older people. J Am Geriatr Soc. 2004;52(8):1343-8.
https://doi.org/10.1111/j.1532-5415.2004.52366.x

Erdodi LA, Abeare CA. Stronger Together: The Wechsler Adult
Intelligence Scale - Fourth Edition as a Multivariate Performance
Validity Test in Patients with Traumatic Brain Injury. Arch Clin
Neuropsychol. 2020;35(2):188-204.
https://doi.org/10.1093/arclin/acz032

Sabat C, Tassé M, Tenorio M. Adaptive behavior and intelligence
in adolescents with Down Syndrome: an exploratory investigation.
Intellect Dev Disabil. 2019;57(2):79-94.
https://doi.org/10.1352/1934-9556-57.2.79

Camozzato AL, Godinho C, Kochhann R, Massochini G, Chaves
ML. Validity of the Brazilian version of the Neuropsychiatric Inventory
Questionnaire (NPI-Q). Arg Neuropsiquiatr. 2015;73(1):41-5.
https://doi.org/10.1590/0004-282X20140177

Donncha CM, Watson AWS, McSweeney T, O’Donovan DJ.
Reliability of Eurofit physical fitness items for adolescent males with
and without mental retardation. Adapt Phys Act Q. 1999;16(1):86-95.
https://doi.org/10.1123/apaq.16.1.86

Bruininks RH, Bruininks BD. Bruininks-Oseretsky Test of Motor
Proficiency. 2nd ed. Minneapolis, MN: Pearson, 2005.

Connolly BH, Michael BT. Performance of retarded children, with
and without Down syndrome, on the Bruininks Oseretsky Test of
motor proficiency. Phys Ther. 1986;66(3):344-8.
https://doi.org/10.1093/ptj/66.3.344

Poulin V, Desrosiers J. Reliability of the LIFE-H satisfaction scale
and relationship between participation and satisfaction of older
adults with disabilities. Disabil Rehabil. 2009;31(16):1311-7.
https://doi.org/10.1080/09638280802572957

Faria-Fortini |, Basilio ML, Assumpgé&o FSN, Teixeira-Salmela LF.
Adaptacédo transcultural e reprodutibilidade do Measure of the
Quality of the Enviroment em individuos com hemiparesia. Rev Ter
Ocup Univ Sao Paulo. 2016;27(1):42.
https://doi.org/10.11606/issn.2238-6149.v27i1p42-51

Cieza A, Stucki G, Weigl M, Disler P, Jackel W, van der Linden
S, et al. ICF Core Sets for low back pain. J Rehabil Med Suppl.
2004;(44):69-74.

https://doi.org/10.1080/16501960410016037

Paanalahti M, Murphy MA, Lundgren-Nilsson A Sunnerhagen
KS. Validation of the Comprehensive ICF Core Set for Stroke by
exploring the patient's perspective on functioning in everyday life:
a qualitative study. Int J Rehabil Res. 2014;37(4):302-10.
https://doi.org/10.1097/MRR.0000000000000070

Guilera G, Pino O, Barrios M, Rojo E, Vieta E, Gémez-Benito J.
Towards an ICF Core Set for functioning assessment in severe
mental disorders: Commonalities in bipolar disorder, depression
and schizophrenia. Psicothema. 2020;32(1):7-14.
https://doi.org/10.7334/psicothema2019.186

Prodinger B, Cieza A, Oberhauser C, Bickenbach J, Ustiin
TB, Chatterji S, et al. Toward the International Classification of
Functioning, Disability and Health (ICF) Rehabilitation Set: A
Minimal Generic Set of Domains for Rehabilitation as a Health
Strategy. Arch Phys Med Rehabil. 2016;97(6):875-84.
https://doi.org/10.1016/j.apmr.2015.12.03

Page 12 of 12


https://doi.org/10.7322/abcshs.2021292.2015
https://doi.org/10.1037//0882-7974.1.1.69
https://doi.org/10.1046/j.1365-2788.2000.00305.x
https://doi.org/10.1016/j.archger.2011.02.006
https://doi.org/10.1093/geront/gns071
https://doi.org/10.1093/ageing/24.2.108
https://doi.org/10.1164/ajrccm.161.1.ats11-99
https://doi.org/10.1111/j.1365-2788.2005.00701.x
https://doi.org/10.1016/j.ridd.2008.12.002
https://doi.org/10.1111/j.1532-5415.1991.tb01616.x
https://doi.org/10.1123/japa.7.2.129
https://doi.org/10.1111/j.1365-2788.1982.tb00128.x
https://doi.org/10.3233/TAD-2002-14306
https://doi.org/10.5672/apunts.2014-0983.es.(2017/3).129.03
https://doi.org/10.1111/j.1532-5415.2004.52366.x
https://doi.org/10.1093/arclin/acz032
https://doi.org/10.1352/1934-9556-57.2.79
https://doi.org/10.1590/0004-282X20140177
https://doi.org/10.1123/apaq.16.1.86
https://doi.org/10.1093/ptj/66.3.344 
https://doi.org/10.1080/09638280802572957
https://doi.org/10.11606/issn.2238-6149.v27i1p42-51
https://doi.org/10.1080/16501960410016037
https://doi.org/10.1097/MRR.0000000000000070
https://doi.org/10.7334/psicothema2019.186
https://doi.org/10.1016/j.apmr.2015.12.03

