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Validation of the Comprehensive ICF Core Set for Multiple Sclerosis:
A Turkish clinical perspective
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ABSTRACT

Objectives: The aim of this study was to evaluate the results of the construct validity of the Comprehensive International Classification of
Functioning, Disability and Health (ICF) Core Set for Multiple Sclerosis (MS) and to identify the impact of MS on specific health domains
according to the ICF categories in Turkish individuals.

Patients and methods: Between December 2011 and December 2012, a total of 150 individuals with MS (69 males, 81 females; mean age:
39.8+8.0 years; range, 19 to 52 years) who were diagnosed by a neurologist at least six months previously were included. The Comprehensive
ICF Core Set for MS was used to assess functioning, disability, and environmental factors in all participants. The Spearman correlation
coefficient was used to determine construct validity of the ICF Core Set between the ICF components and disease-specific and general
measurements.

Results: The most frequently coded impairments in the body functions component were b280 sensation of pain, b134 sleep functions, b1301
motivations, and b740 muscle endurance functions. The most frequently coded impairments in the body structures component were s110
structure of brain, s120 spinal cord and related structures and s750 structure of lower extremity. A significant problem was documented
in 47 of the 53 categories of the activities and participation. Of the 38 categories in the environmental factors, 23 were identified as a
facilitator, while 12 categories were identified as a barrier. All body function, structure, activities and participation and environmental
factors categories showed a significant correlation with disease-specific and generic measures.

Conclusion: Based on these results, the ICF Core Set may help to determine major facilitators or barriers to functioning and disability and
a targeted rehabilitation approach in patients with MS.

Keywords: Barriers, disability, ICF, multiple sclerosis.

One of the most prevalent causes of neurological The disability associated with neurological
dysfunction in young adults is multiple sclerosis (MS), conditions is linked to impairments in body function
a chronic demyelinating disease of the central nervous and structure, performing daily activities and
system."! Symptoms of MS vary from person to person restriction in social participation modified by the
depending on the localization of the demyelination,
and these may include fatigue, spasticity, weakness,
pain, depression, bladder and bowel problems, visual

environment in which individuals live, and personal
factors. Multidisciplinary rehabilitation encompasses

problems, and cognitive and sexual dysfunction.
Patients with MS not only deal with the disability
consequences of these symptom, but also struggle
with an expanding spectrum of functional issues,
limitations in daily social interaction, and an impaired
quality of life.>!

an individual’s function, activity and participation
in the context of both environmental and personal
factors.”! Therefore, effective management of MS
requires a more comprehensive perspective and
language on functioning and disability between
different disciplines.
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To establish a universal language for functioning
and disability, the International Classification
of Functioning, Disability and Health (ICF) Core
Set has been developed for specific conditions.
Multidisciplinary evaluations can identify and describe
a person's functioning and disability according to
their contextual context using the ICF, which offers
a complete viewpoint and universally accepted
framework. The ICF Core Set works as a reference
to assess functioning, facilitate establishment of
rehabilitation goals, evaluate healthcare interventions,
and gather in-depth data for team decision-making
under particular circumstances.®

The ICF Core Set for MS was developed
at an international consensus meeting for the
implementation of the ICF in clinical practice to
direct interprofessional assessments in MS. The
comprehensive ICF Core Set for MS contains 138
categories divided into four different components:
body functions; body structures; activities and
participation; and environmental factors.[

There are few studies evaluating separately
the components of the ICF Core Set in MS
patients.”®! However, to date, no study has used
all the components of the ICF Core Set comprising
body functions, activities and participation and
environmental factors in patients with MS. In the
present study, we aimed to evaluate the results of
the construct validity of the Comprehensive ICF
Core Set for MS and to identify the impact of MS on
specific health domains according to ICF categories
in Turkish individuals.

PATIENTS AND METHODS

This two-center, single-subject clinical study
was conducted at Ankara Physical Therapy and
Rehabilitation Hospital, Department of Physical
Therapy and Rehabilitation and Ankara Training
and Research Hospital, Department of Neurology
between December 2011 and December 2012. A total
of 150 individuals with MS (69 males, 81 females; mean
age: 39.8+8.0 years; range, 19 to 52 years) were included.
All participants were aged >18 years and diagnosed
with MS by a neurologist according to the McDonald
criteria at least six months previously.”! Exclusion
criteria were as follows: any concomitant neurological,
orthopedic, or rheumatological disability; severe
cognitive dysfunction according to the Mini-Mental
State Examination (MMSE) <20; loss of visual acuity;
and evident signs of an MS exacerbation in the past
30 days.
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The  baseline sociodemographic data
(age, sex, employment status, education status, and
medications) and disease characteristics (date of
diagnosis, current type of MS, and comorbidities)
were collected. An ICF-trained physician
interviewed the participants using the ICF Core
Set for MS. A single physician with training
and experience in the ICF application areas and
guiding principles conducted the interviews whose
education related to ICF was supported by the
Government of Tiirkiye in collaboration with the
World Health Organization (WHO) in 2008.

Assessment

The Expanded Disability Status Scale (EDSS) was
used to measure the disease severity. Based on the
medical history and neurological examination, the
rating consists of an ordinal rating system ranging
from 0 (normal neurological status) to 10 (death due
to MS) in 0.5 increment intervals, with a higher score
indicating greater disability."”

The Functional Independence Measure (FIM) was
used to assess functional independence in daily living.
Functional ability is evaluated by the FIM in six
domains (i.e., self-care, sphincter control, transfers,
locomotion, communication, and social cognition).
It has 18 motor and cognitive abilities items, each
of which is scored quantitatively on a scale from
1 (total dependency) to 7 (complete independence).
The total FIM score ranges from 18 to 126.11 The
validity and reliability study of the Turkish version
of the FIM has been well documented.'” Quality of
life was evaluated using the Short Form-36 (SF-36).
Two summary scores are obtained: the physical
component summary score (PCS) and the mental
component summary score (MCS). A higher score on
the standardized SF-36 scale indicates better health
state, with a range of 0 to 100.0%4

The Fatigue Severity Scale (FSS) was used to
evaluate the intensity of fatigue and impact on daily
function. It consists of nine items that are rated on
a scale between 1 and 7. A total score is generated by
averaging the item scores.!"”

The severity of depression was assessed using the
Beck Depression Inventory (BDI), which is a 21-item
self-report scale.'® The validity of reliability of the
Turkish version of the scale has been established.!"”

The MMSE was used to evaluate cognitive
functioning. Scores range from 0 to 30, with higher
scores indicating higher overall cognitive function.!™
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To evaluate balance abilities, the Berg Balance
Scale (BBS) was utilized which evaluates the balance
using 14 items with a total score of 56.1% The Turkish
adaptation of the BBS has been performed.?"

The 6-minute walk test (6MWT) was used to
assess both physical performance and walking
function. In the test, the distance is measured which
the subject walks on a 30 m flat surface in a period
of 6 min.

The Comprehensive ICF Core Set for MS was
used to assess functioning and disability, as well as
environmental factors in all the study participants.
It consists of 138 ICF categories with 123 categories
at the second level and 15 at the third level of
the classification. It is organized in four different
components: 40 categories from body functions,
seven from body structures, 53 from activities and
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participation, and 38 categories from environmental
factors. To quantify the extent of a problem, a
qualifier scale was used to evaluate the patient’s
problem in each of the ICF categories. There are
five response options on the qualification scale
body functions, body structures and activities and
participation with response values ranging from
0 (no problem) to 4 (complete problem). There are
nine response levels for the environmental factor
component, ranging from -4 to +4. A specific
environmental component may have a negative
impact on a patient's life (1 to 4), a positive impact
(+1 to +4), or no impact at all (0). In case that a
category cannot be selected or is not applicable, the
additional qualifiers 8 and 9 are utilized.l’!

The frequency and percentage of the individuals
who had a problem in each specific category of ICF

TABLE 1
Baseline sociodemographic and clinical features of participants (n=150)
n % Mean+SD

Age (year) 39.8+8.0
Sex

Male 69 46

Female 81 54
Duration of disease (month) 96.1+69.1
Disease subtype

Relapsing-remitting 80 53.3

Secondary-progressive 46 30.6

Primary-progressive 22 14.7

Progressive relapsing 2 1.3
Marital status

Married 122 81.3

Not married 28 18.6
Education period (year) 7.6+3.9
Employment status

Employed 55 36.7

Unemployed 71 47.4

Disability pension/retirement pension 24 16
Expanded disability status scale 4.0+2.1
Functional independence measure score 109.9+£20.5
Fatigue severity scale score 4.1+14
Mini-mental state examination 26.3+3.7
6-minute walk test 327.3+221.8
Berg balance scale 37.81+18.139
Beck depression inventory 22.5£13.6
SE-36

Physical component summary 38.2+12.0

Mental component summary 41.5%11.5
SD: Standard deviation.
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Core Set were assessed. For the categories of the ICF
component environmental factors, the frequencies of
persons reporting a specific category as a barrier, or a
facilitator were reported.

Statistical analysis

Statistical analysis was performed using the IBM
SPSS for Mac version 20.0 software (IBM Corp.,
Armonk, NY, USA). Data were presented in mean
+ standard deviation (SD) or median (min-max)
for continuous variables and in number and
frequency for categorical variables. The sample size
was calculated with 5% margin of error and 80%
confidence interval (CI), and it turned out to be
150. Comparison of the categorical variables was
performed using the chi-square test. The Spearman
correlation coefficient was used to determine
construct validity of the ICF Core Set between the
ICF components and clinical assessments. A p value
of <0.05 was considered statistically significant.

RESULTS

The mean disease duration was 96.1+69.1
(range, 12 to 155) months. The participants had
different subtypes of disease: 80 (53.3%) had
relapsing-remitting, 46 (30.6%) had secondary-
progressive, 22 (14.7%) had primary- progressive,
and two (1.3%) had progressive relapsing. The mean
EDSS score was 4.0£2.1. The sociodemographic and
disease characteristics of the participants are shown
in Table 1.

Body functions and body structures component

In the body functions component, all categories
were reported as a problem by more than 10% of the
participants except b5105 (swallowing) and b5508
(thermoregulatory functions).

The most frequently coded impairments (in 270%
of the participants) were b280 sensation of pain,
b134 sleep functions, b1301 motivations, b740 muscle
endurance functions, b730 muscle power functions,
b445 respiratory muscle functions, b210 seeing
functions, b750 motor reflex functions, and b455
exercise tolerance functions.

In the body structures component, all categories
were reported as a problem by more than 10% of the
participants. The most frequently coded impairments
(in 260% of the participants) were s110 structure of
brain, s120 spinal cord and related structures, s750
structure of lower extremity, and s610 structure of
urinary system. All the component of body functions
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had a strong correlation with the SF-36, EDSS, FIM,
ESS, 6MWT, and BBS. Table 2 presents the prevalence
of deficits across the ICF categories of body function
components and correlates these findings with clinical
evaluations.

The activities and participation component

In the activities and participation component, a
significant problem was documented in 47 of the 53
categories of the activities and participation by more
than 10% of the participants. The most frequently
(in 260% of the participants) coded impairments
were d160 focusing attention, d220 undertaking
multiple tasks, d430 lifting and carrying objects,
d450 walking, d455 moving around, d830 higher
education, d845 acquiring, keeping and terminating
a job, d850 remunerative employment, and d870
economic self-sufficiency. With the exception of
d870 economic self-sufficiency, these categories had
a strong correlation with the SF-36, EDSS, FIM, FSS,
6MWT, and BBS (Table 3).

The environmental factors component

Of the 38 categories in the environmental
factors, 23 were identified as a facilitator by more
than 10% of the participants. Twelve categories
were identified as a barrier by more than 10% of the
participants. The most frequently reported facilitator
categories were el1101 drugs, e310 immediate family,
e355 healthcare professionals, €570 social security
services, systems, and policies, €580 health services,
systems, and policies, €450 individual attitudes of
healthcare professionals, and e460 societal attitudes.
The most frequently reported barrier categories were
el50 design, construction and building products
and technology of buildings for public use, 2250
temperature, e2251 humidity, e2253 precipitation,
el55 design, construction and building products
and technology of buildings for private use, e515
architecture and construction services, systems, and
policies, €540 transportation services, systems, and
policies, and €590 labor and employment services,
systems and policies. The frequency of impairments
in the ICF categories of the environmental factors
and the correlations with the clinical assessments
are presented in Table 4.

DISCUSSION

The results of the present study demonstrated
the most relevant ‘body functions’, ‘body structures’,
‘activities and participation’, as well as ‘environmental
factors’ in participants with MS based on ICF.
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Validation ICF core set for multiple sclerosis

The most of body functions, structures, activities and
participation and environmental factors categories
showed a significant correlation with the SF-36, EDSS,
FIM, FSS, 6MWT, and BBS.

In the body functions component, b280 sensation
of pain, b134 sleep functions, b740 muscle endurance
functions, b730 muscle power functions, b445
respiratory muscle functions, b210 seeing functions,
b620 urination functions and b455 exercise tolerance
functions were reported as a problem by most
participants.

The most identified symptom in this study was
b280 sensation of pain. Pain is a key and common
symptom that significantly impairs quality of life in
an individual with MS. It is estimated that pain is
experienced by 29 to 86% of MS patients.! In addition,
it has been reported that MS patients experience higher
pain intensity, have a higher need for analgesics and
pain makes a greater impact on daily life.?! Therefore,
clinicians should be more cautious in effective pain
management for patients with MS.

In Chapter b7, neuromusculoskeletal and
movement-related functions were reported as
a problem in more than 70% of the individuals.
Holper et al.” revealed that more than 50% of patients
identified a problem in gait and movement-related
functions. These results provide evidence to support
the present study results. Motor dysfunctions are
the main problem associated with muscle weakness,
walking impairment, balance problems, and spasticity
in MS patients. An individualized exercise program
should be considered a part of a rehabilitation program
to achieve functional improvements.

Exercise is recommended for the MS patients to
improve well-being, physical conditioning, decrease
the severity of MS symptoms, improve the quality
of life, and manage comorbidities.”” However, this
group of patients may have lower exercise tolerance
related to disability. Exercise tolerance is impaired
by some barriers related to the disease such as pain,
fatigue, mobility problems, motivation, and heat
sensitivity.?¥ In the present study, more than 80% of
the individuals reported a problem in b455 exercise
tolerance functions. Individualized exercise programs
for the MS patients should be designed according to
the severity of the disability, barriers, and functional
capacity.

Khan and Pallant® reported that 93% patients
experienced a problem in urination functions,
whereas this rate was more than 50% of the patients
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in the current study. One of the most detrimental
issues to MS patients’ quality of life is lower urinary
tract dysfunction.”® The management of lower
urinary tract dysfunction requires a multidisciplinary
approach. Therefore, the treatment options should be
managed with the consensus of different healthcare
professionals.

The categories related with the ICF component of
“body structures” were identified by the MS patients as
problems in the structure of the brain (s110), spinal cord
and related structures (s120), and the urinary system
(s610). The categories of body structures reflect the
underlying health conditions and long-term effects of
impairments. Therefore, this finding is not surprising,
as MS damages the cells of the brain, cerebellum, and
spinal cord affecting motor function and movement
of the body. These findings are also consistent with
previous studies.”?¢

In the activities and participation component,
Chapter d4 mobility, d8 major life areas and dl
learning and applying knowledge were reported as
a main problem by most patients. Employment is a
major part of life. Loss of employment, premature
retirement, and moving to a lower position are
frequent problems for the MS patients.””’ In the
present study, d850 remunerative employment, d870
economic self-sufficiency, d845 acquiring, keeping
and terminating a job were the most frequently
reported problems. Related to these findings,
limitation in employment status was seen as a major
restricted area by this population. These results are
consistent with the findings of previous studies.”*2*!
Healthcare providers and rehabilitation counselors
should support employment issues and social life
taking the disability degree, comorbidities, cognitive
status, and work environment into consideration.

In the environmental component, the most
frequently reported facilitators were €310 immediate
family, 355 healthcare professionals, e410 individual
attitudes of immediate family members, €570 social
security services, systems, and policies, €580 health
services, systems, and policies, and el10l drugs.
Immediate family members are an important source of
support in caring for patients with MS, meeting their
needs for personal hygiene, nutrition, medication,
and transport. In addition, family relationships and
responsibilities are strong in collectivist cultures such
as the Turkish society.?* To establish effective and
comprehensive care for MS individuals, the healthcare
team should involve their family members in clinical
decision-making.
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Climate (e2250, 2251 and e2253), design,
construction and building products and technology
of buildings (el50, el55), architecture and
construction services, systems and policies (e515)
and transportation services, systems and policies
(e540) were reported as barriers by the most of the
study participants. Patients with MS are particularly
vulnerable to climate changes and perhaps seasonality.
High ecological temperatures cause a higher core body
temperature and aggravate MS-related fatigue, signs
and symptoms, mobility limitations, heat-related
morbidity, and the risk of falls in this population.©*"*
This has an impact on social participation, activity
limitation, physical well-being, and quality of life. In
a similar study by Khan et al.,*® climate was seen to
be a major problem according to the patient-reported
disabilities of Guillain-Barré syndrome survivors and
individuals with MS. In individuals with disabilities,
transportation is also a major environmental barrier
to being able to access equipment. The current study
results revealed that more than half the sample
(59.3%) reported transportation as a barrier. Patients
with disability living in a rural area may encounter
barriers in public transportation such as absence of
accessible parking spots, ramps to buildings, and
the required space for a wheelchair.*" Identification
and modification of the environmental factors can
improve quality of life and participation in social
life for this population. Therefore, the rehabilitation
planners, government agencies, policymakers, social
and healthcare services, and family members should
collaborate to support meeting the needs of patients
with disability.

In the present study, the body functions,
body structures, activities and participation
and environmental factors categories of the ICF
Comprehensive Core Set for MS were found to be
significantly correlated with disease-specific and
generic measures including EDSS, FIM, SF-36, 6MWTT,
and BDI. These results indicate that ICF categories can
contribute to disease-specific and generic measures by
assessing disability, functioning, and health in the MS
patients.

Nonetheless, this study has some limitations.
First, it was conducted in two tertiary care centers
involving a small number of participants. Therefore,
the results may not reflect the general Turkish
patients with MS. Second, the present study included
patients with MS who had EDSS scores between
2.9 and 6.1 and did not have severe disability. Patients
with a high EDSS score experience many major
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problems; therefore, the predominance of patients
with a low disability score may have influenced the
results.

In conclusion, our study results present the
commonly reported problems of Turkish patients
with MS according to the ICF Core Set. Based on
these results, the ICF Core Set may help to determine
major facilitators or barriers to functioning and
disability and a targeted rehabilitation approach in
patients with MS. The ICF Core Set may also help
to guide the management of treatment and goals in
multidisciplinary assessments of MS.
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