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Abstract. [Purpose] This study aimed to identify the International Classification of Functioning, Disability, and 
Health categories addressed by the assessment tools commonly used in post-stroke rehabilitation and characterize 
patients based on its evaluation model. [Subjects and Methods] An exploratory, descriptive, cross-sectional study 
was conducted involving 35 individuals with chronic post-stroke hemiparesis. Handgrip strength was assessed to 
evaluate body functions and structures. The 10-meter gait speed test and Timed Up and Go test were administered 
to evaluate activity. The Stroke Specific Quality of Life scale was used to evaluate participation. Moreover, a sys-
tematic review of the literature was performed to identify studies that have associated these assessment tools with 
the International Classification of Functioning, Disability, and Health categories. [Results] The tools employed in 
this study for evaluating function addressed 63 International Classification of Functioning, Disability, and Health 
categories: 24 related to body functions and structures; 36 related to activity and participation; and 3 related to envi-
ronmental factors. [Conclusion] The assessment tools employed in this study addressed 63 International Classifica-
tion of Functioning, Disability, and Health categories and allowed a more complete evaluation of stroke survivors 
with hemiparesis. Use of this classification can therefore be more easily incorporated into clinical practice.
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INTRODUCTION

The incidence and prevalence rates of cerebrovascular 
accident (stroke) have been reported to be high1, 2), and 
approximately 90% of stroke survivors have some type of 
disability3). In a study on the burden of diseases, stroke was 
found to be the third major cause of the loss of disability-
adjusted life years among 291 adverse health conditions 
worldwide4). Therefore, stroke was one of the first condi-
tions to pique the interest of research groups that sought to 
study functionality based on the framework proposed in the 
International Classification of Functioning, Disability, and 
Health (ICF)5, 6).

The ICF model is based on the biopsychosocial approach 

used to integrate the biological, individual, and social di-
mensions of health. Thus, functionality has become a broad 
term that includes interaction of positive aspects among the 
3 main ICF components: 1) body functions and structures; 2) 
activity and participation; and 3) environmental and personal 
factors. With this model, the environment is seen as either a 
facilitator of or a barrier to functional recovery7).

Few studies have explored functionality based on the 
ICF conceptual model. In 2004, Geyh et al.8) analyzed how 
individuals with hemiparesis stemming from a stroke were 
evaluated by researchers through a systematic review of 
160 randomized, controlled, clinical trials involving stroke 
survivors. The authors found that 48% of the studies only 
evaluated body functions, 1% evaluated body structures, 
45% only evaluated activity and/or participation, and 7% 
evaluated environmental factors. These findings demonstrate 
that post-stroke functionality is not yet evaluated in a com-
prehensive fashion, as recommended by the ICF. Specifi-
cally addressing the physiotherapeutic evaluation, Thonnard 
and Penta9) performed a review of the literature to identify 
the assessment tools used by physical therapists to evaluate 
patients with 4 different adverse health conditions, including 
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stroke, and found that the evaluations were restricted to the 
“body functions and structures” and “activity” components.

Therefore, it appears that individuals with hemiparesis 
stemming from a stroke are not evaluated in a complete fash-
ion, since not all the ICF components are considered in the 
evaluation process, as recommended by the World Health 
Organization. Thus, the present study aimed to identify 
ICF categories in assessment tools commonly used in post-
stroke rehabilitation and characterize patient functionality 
based on the ICF evaluation model. This analysis will allow 
identification of circumstances that either favor or hinder the 
rehabilitation process.

SUBJECTS AND METHODS

An exploratory, descriptive, cross-sectional study was 
conducted involving individuals with chronic hemiparesis 
stemming from a stroke, who were recruited from the physi-
cal therapy outpatient clinic of University Nove de Julho 
(São Paulo, Brazil). The inclusion criteria were: a clinical di-
agnosis of primary or recurrent stroke more than six months 
earlier, weakness and/or spasticity in the affected half of the 
body, and the ability to walk for at least 15 minutes with or 
without a gait-assistance device except a walker. The exclu-
sion criteria were: presence of another clinical condition 
besides hemiparesis stemming from a stroke, motor aphasia, 
cognitive aphasia, and cognitive impairment (screened using 
the Mini Mental State Examination, with the cutoff points 
proposed by Bertolucci)10).

The participants received clarifications regarding the ob-
jectives and procedures and were informed of the possibility 
of withdrawing from the study at any time with no negative 
consequences. All those who agreed to participate signed 
a statement of informed consent. This study was approved 
by the Human Research Ethics Committee of University 
Nove de Julho (São Paulo, Brazil) under process number 
313776/13.

The evaluation protocol for the present investigation was 
based on 3 studies published in 2005. Salter et al.11–13) indi-
cated the most adequate assessment tools for the evaluation 
of individuals with chronic hemiparesis stemming from a 
stroke based on the ICF model. Barak and Duncan5) pub-
lished a similar study one year later. For inclusion, the test 
or measure needed to have previously been translated and 
cross-culturally adapted for use in Brazil (questionnaires), 
have adequate measurement properties (validity and reli-
ability), and have easy clinical applicability.

Grip strength was assessed to evaluate body functions 
and structures, as this test is considered a predictor of over-
all muscle strength and functional capacity14) and is easy to 
measure. The 10-meter gait speed test and Timed Up and Go 
test (TUGT) were used to evaluate activity, as these tests are 
simple, objective measures with easy clinical applicability 
and are good indicators of functional capacity in individuals 
with chronic hemiparesis15, 16). The Stroke Specific Quality 
of Life (SS-QOL) questionnaire was used to evaluate par-
ticipation. According to Geyh et al.17), health-related quality 
of life (HRQoL) and social participation are patient-oriented 
constructs. Thus, of all assessment tools, the HRQoL tools 
are the most indicated for evaluation of participation among 

stroke survivors5, 11, 18).
Grip strength of both upper limbs was measured using 

a dynamometer (Jamar® Enterprises Inc., Irvington, New 
York, USA), with the grip handle in the second position. 
The volunteer remained seated in a chair without arm rests, 
with the shoulder in adduction and neutral rotation, elbow 
flexed at 90°, forearm in the neutral position, and wrist in 
slight extension (0°–30°)19, 20). Three readings were taken on 
each side with a 20-second rest period between readings, and 
means were calculated19, 20).

The 10-meter gait speed test was administered following 
the protocol proposed by Flansbjer et al.15), and gait velocity 
(m/s) was determined. The use of a brace or gait-assistance 
device was permitted, if necessary. The test was performed 3 
times, and the mean was calculated15). The TUGT consists of 
standing up from a chair, walking 3 meters, turning around, 
returning to the chair, and sitting down again. The protocol 
proposed by Podsiadlo et al.21) was used in the present study. 
The test was performed 3 times using a digital stopwatch22), 
and the mean time to complete the task was calculated.

The preliminary measurement properties of the SS-QOL 
scale for the assessment of participation in stroke survivors 
were evaluated by Silva et al.23), who concluded that the 
questionnaire was adequate and clinically useful. Moreover, 
the SS-QOL questionnaire is considered the most complete 
HRQoL assessment tool for evaluation of the ICF participa-
tion component, as it addresses a greater number of catego-
ries that involve participation in comparison to a generic 
HRQoL assessment tool24). The SS-QOL questionnaire has 
12 domains (energy, family roles, language, mobility, mood, 
personality, self-care, social roles, thinking, upper extremity 
function, vision, and work/productivity), totaling 49 items. 
Each item has 5 response options scored from 1 to 5 points. 
The minimum total score is 49 (worst perception of quality 
of life), and the maximum is 245 (best perception of quality 
of life).

The evaluations were performed by a single examiner 
who had undergone theoretical and practical training in the 
use of the assessment tools. Due to the socio-cultural char-
acteristics of the sample, the SS-QOL questionnaire was 
administered in interview form, as previously recommended 
in a study involving a Brazilian population25), with the items 
always read in the same order.

For a systematic review of studies that have associated 
the assessment tools employed in the present study with ICF 
categories, searches were performed in the Medline, Sci-
ELO, and Lilacs databases. A search strategy was designed 
for each database using combinations of the following 
keywords: (“International Classification of Functioning, 
Disability, and Health” or ICF), (“handgrip strength”), 
(Timed “Up and Go” or TUGT”), (“10-meter gait speed or 
10MGS”), (“Stroke Specific Quality of Life Scale” or SS-
QOL), and (comparison or link or linking). No restrictions 
were imposed regarding the language of the publication.

Studies were selected for full-text analysis using the 
following criteria: having been cited at least once in the 
aforementioned databases by July 2013, with no restriction 
imposed regarding the year of publication; and compari-
son and/or association between the concepts measured by 
the items of the assessment tool and the ICF components 
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and categories, following the methodological guidelines 
proposed by Cieza et al.26, 27). The selection of studies, data 
extraction, and analysis of the findings were performed by 
2 independent examiners. In cases of disagreement, a third 
examiner was consulted, and a consensus was reached. For 
a comparison of different studies, the highest hierarchical 
level of the ICF cited in the selected studies was considered.

Descriptive analysis was used for characterization of 
the sample. The Shapiro-Wilk test was used to determine 
the distribution of the data (parametric or nonparametric). 
Central tendency and dispersion measures were used for 
quantitative variables. Frequencies were described for cat-
egorical variables. Nonparametric variables were expressed 
as medians and inter-quartile ranges.

RESULTS

Fifty-six individuals with chronic hemiparesis were re-
cruited; of these, 9 were excluded for aphasia, 8 for scoring 
below the cutoff point on the Mini Mental State Examina-
tion, and 4 for having another disease associated with stroke. 
Thus, the final sample was comprised of 35 individuals. 
Table 1 displays the clinical and demographic characteristics 
of the sample.

Table 2 displays the descriptive statistics of the main out-
come variables of the 3 ICF components. Parametric distri-
bution was found for grip strength, gait speed, and functional 
mobility (TUGT). Nonparametric distribution was found for 
HRQoL analyzed using the SS-QOL questionnaire.

In the systematic review of the literature, 4 studies met the 
eligibility criteria and were selected for analysis17, 18, 28, 29). 
Table 3 displays the ICF categories considered by the as-
sessment tools employed in the present study. A total of 63 
ICF categories were identified: 24 related to body functions 
and structures; 36 related to activity and participation; and 3 
related to environmental factors.

DISCUSSION

Considering the need to know the functional consequenc-
es stemming from a stroke and the repercussions with regard 

to activities of daily living, it is fundamentally important to 
evaluate functionality following the conceptual framework 
of the ICF, which allows a biopsychosocial view in which 
the health condition is identified along with other factors that 
can have a negative or positive impact7). Thus, the present 
study aimed to identify ICF categories in assessment tools 
commonly used in the rehabilitation of stroke survivors and 
characterize the functionality of these individuals using the 
ICF evaluation model.

The assessment tools employed for a functional evalua-
tion of the volunteers in this study addressed 63 ICF catego-
ries: 24 related to body functions and structures; 36 related 
to activity and participation; and 3 related to environmental 
factors (Table 3). Comparing these categories to the core 
set for stroke, the assessment tools employed in the present 
study addressed 37.5% of the categories of the “body func-
tions and structures” component, 47.2% of the categories 
of the “activity and participation” component, and 6% of 
the categories of the “environmental factors” component. 
However, one should bear in mind that the categories of the 
core set are limited to the evaluation of only the second level 
of the ICF, whereas the categories indicated by the assess-
ment tools employed in the present study consider all the 
hierarchical levels of the ICF.

Among the 24 categories related to the “body functions 
and structures” component, some were congruent with the 
clinical practice of physical therapists, such as “muscle 
power functions (b730)”; “power of muscles of one side of 
the body (b7302)”; “involuntary movement reaction func-
tions (b755)” and “vestibular function of balance (b2351)”, 
whereas others were incongruent with physical therapy, 
such as “global psychosocial functions (b122)”; “mental 
functions of language (b167)”; and “emotional functions 
(b152)”. This allows evaluating an individual with regard to 
diverse aspects of body functions and underscores the im-
portance of interdisciplinary therapy for adequate functional 
rehabilitation.

Although some researchers recommend evaluating activ-
ity and participation separately5, 11, 12), there is no differentia-

Table 1. Demographic and clinical characteristics of 
subjects

Variable (n=35)
Male 19 (54%)
Female 16 (46%)
Age (years) 57.3±13.9
Time since stroke (years) 4.1±3.5
Affected hemisphere

Right 13 (37%)
Left 22 (63%)

Mini-Mental State Examination 23 (22/28)
Data are expressed as absolute and relative fre-
quency; mean±SD for variables parametric; and 
median and interquartile range (25% and 75%) for 
nonparametric variables.

Table 2. Central tendency values and dispersion of the vari-
ables associated with the ICF components

Measurement/Score (n=35)
Body functions and structures component

HSp (kg) 11.8±8.8
HSnp (kg) 30.2±10.0

Activity Component
Natural GS (m/s) 1.0±0.8
Maximal GS (m/s) 1.3±1.1
TUGT (s) 16.4±7.4

Participation Component
SS-QOL 179 (163/199)

HSp: handgrip strength of the paretic limb; HSnp: handgrip 
strength of the non-paretic limb; GS: Gait speed; TUGT: 
Timed “Up and Go” test; SS-QOL: Stroke Specific Quality 
of Life. Data are expressed as mean±SD for parametric vari-
ables, and as median and interquartile range (25% and 75%) 
for nonparametric variables.
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tion of these components in the ICF, as both are presented on 
a single codification list7). This is most likely the reason for 
a greater number of categories related to the “activity and 
participation” component. Thus, categories that represent 
the capacity to perform daily activities, such as “walking” 
(d450), “doing housework” (d640) and “eating” (d550), as 
well as categories that represent the actual performance of 
an individual in the social context, such as “assisting others” 
(d660), “informal social relationships” (d750), “family rela-
tionships” (d760), and “remunerative employment” (d850) 
can be identified. The identification of these categories al-
lows the rehabilitation process to be directed toward more 
specific objectives focused on the patient’s expectations, 
thereby contributing to a greater degree of humanization and 
treatment effectiveness30).

Concerning environmental factors, important categories 

were addressed in the assessment tools employed in the 
present study, such as “products and technology for personal 
indoor and outdoor mobility and transportation” (e120), 
“products and technology for communication” (e125), and 
“individual attitudes of immediate family members” (e410). 
These categories are important, as they allow the identifica-
tion of facilitators of or barriers to the functional rehabilita-
tion process7).

The use of the ICF model allows healthcare professionals 
to consider a specific functional profile for each patient7), al-
lowing the identification of capacities and limitations on the 
3 levels that involve health7) as well as the development of 
a treatment plan centered on the patient and his/her specific 
process of functionality and disability29). For the ICF theo-
retical model to be used in clinical practice, it is necessary 
for the measurement instruments employed to be validated 

Table 3.  Identification of ICF categories assessed by the primary 
outcomes of the instruments

Body Function b122 Global psychosocial functions
b126 Personality
b1263 Psychic stability
b1264 Openness to experience
b1265 Optimism
b1266 Confidence
b1300 Energy level
b1302 Appetite
b1400 Sustaining attention
b144 Memory functions
b152 Emotional functions
b167 Mental functions of language
b1672 Language functions
b2100 Visual acuity functions
b2101Visual field functions
b2102 Quality of vision
b2351 Vestibular function of balance
b320 Articulation functions
b330 Fluency and rhythm of speech functions
b455 Exercise tolerance functions
b510 Ingestion functions
b730 Muscle power functions
b7300 Power of isolated muscles and muscle 
groups
b7302 Power of muscles of one side of the 
body
b755 Involuntary movement reaction functions

Activity and 
Participation

d110 Watching
d160 Focusing attention
d163 Thinking
d170 Writing
d2201 Completing multiple tasks
d230 Carrying out daily routine
d330 Speaking
d350 Conversation

d360 Using communication devices and 
techniques
d3600 Using communication devices
d4 Mobility
d410 Changing basic body position
d4103 Sitting
d4104 Standing
d4105 Bending
d4106 Shifting the body’s center of gravity
d4154 Maintaining a standing position
d440 Fine hand use
d445 Hand and arm use
d4453 Turning or twisting the hands or arms
d450 Walking
d4500 Walking short distances
d4551 Climbing
d465 Moving around using equipment
d5101 Washing whole body
d530 Toileting
d540 Dressing
d550 Eating
d6300 Preparing simple meals
d640 Doing housework
d660 Assisting others
d750 Informal social relationships
d760 Family relationships
d7702 Sexual relationships
d850 Remunerative employment
d920 Recreation and leisure

Environmental 
Factors

e120 Products and technology for personal 
indoor and outdoor mobility and transportation
e125 Products and technology for communi-
cation
e410 Individual attitudes of immediate family 
members

b: body function; d: activity and participation; e: environmental 
factors

Table 3.  Continued
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and their concepts to be associated with the ICF components 
and categories. Thus, grip strength was used as the outcome 
for the evaluation of the “body functions and structures” 
component, as this measure has proven to be an indicator 
of overall strength and functional capacity14). Natural and 
maximum gait speed and functional mobility were used to 
evaluate the activity component, as these measures are used 
to characterize the functional level of individuals with hemi-
paresis and reflect physiological and functional changes15).

In the present study, the volunteers had diminished grip 
strength on the affected half of the body and deficient func-
tional mobility, as the mean time on the TUGT was 16 sec-
onds, and more than 14 seconds is indicative of a greater risk 
of falls22). However, as functional gait speed should be equal 
to or faster than 1 m/s31), the volunteers in the present study 
did not exhibit compromised gait speed, as mean natural and 
maximum gait speed was 1 m/s and 1.3 m/s, respectively.

The total SS-QOL score was used as an indication of 
participation. In general, a positive tendency was found 
regarding the evaluation of HRQoL and participation among 
the volunteers. This finding may be related to the fact that 
the sample was composed of individuals in the chronic phase 
of a stroke, as a longer time after a stroke favors the pa-
tient’s ability to cope with his/her limitations, which seems 
to have a positive effect on HRQoL32, 33). From the clinical 
standpoint, participation is a frequent goal of therapy, as it 
allows the individual to construct relationships and develop 
skills to meet social expectations, which can lead to finding 
purpose and meaning in life, positively impacting the physi-
cal and mental health of individuals with hemiparesis. Thus, 
restoring the patient’s ability to perform paid work (d850) 
and participate in recreation and leisure activities (d920) are 
important aspects to consider in the rehabilitation process 
following a stroke.

The present study has limitations that should be ad-
dressed. The first is regarding the divergence in the results of 
studies that employed the same methodology to determine 
associations between assessment tools and ICF categories. 
Each study used a different category level to investigate such 
associations; Teixeira-Salmela et al.25) classified the items 
of each assessment tool up to the third hierarchical level of 
the ICF, whereas Geyh et al.17), Faria et al.18), and Schepers 
et al.26) limited their studies to the second level. Thus, when 
categories on different hierarchical levels of the ICF were 
cited for the same concept, the categories that represented 
the highest detailing level of the concept evaluated (highest 
hierarchical level of the ICF) were chosen. Another limita-
tion is regarding the failure to include a specific assessment 
tool to evaluate the “environmental factors” domain. 
Despite these limitations, the present results are important 
for the field of physical therapy and rehabilitation, as the 
information offered provides a greater understanding of the 
ICF conceptual model and describes the functionality of 
individuals with hemiparesis, as recommended by the World 
Health Organization.

In conclusion, the assessment tools employed in the pres-
ent study are widely used in physical therapy and address 63 
categories of the ICF, which allows a broader evaluation of 
patients with hemiparesis stemming from a stroke by consid-
ering different aspects of functionality. Thus, the use of the 

ICF can be more easily incorporated into clinical practice, 
allowing a more complete view of circumstances that either 
favor or hinder the rehabilitation process following a stroke. 
Healthcare professionals can therefore record the disabili-
ties and disadvantages that the patient faces in society, the 
impact on activities of daily living, movement limitations, 
body structures affected, degree of activity and social par-
ticipation, environmental phenomena involved, as well as 
the need for intervention and technological assistance.
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