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ABSTRACT

Introduction: There is limited information on the status of international classification of
functioning, disability, and health (ICF) framework in subjects with chronic stroke with varying
duration of rehabilitation care. Accordingly, this study investigates whether the duration of
rehabilitation care affects the status of ICF in subjects with chronic stroke.

Materials and Methods: This was an observational cross-section study on 58 individuals
with chronic stroke. The number of subjects who received rehabilitation care for less than
3 months and more than 3 months were 22 (group A) and 36 (group B), respectively. The
ICF components of impairment of body functions and structure were assessed using the
clock drawing test, the Beck depression inventory, and the Fugl-Meyer assessment of motor
recovery after stroke. The activity limitation and participation using timed up and go test, the
community integration questionnaire, and environmental factors were assessed by the Craig
Hospital inventory of environmental factors.

Results: The Fugl-Meyer assessment and the policy components of the Craig hospital inventory
of environmental factors showed a significant difference between the groups. Longer duration
of rehabilitation care only showed a positive effect on the Fugl-Meyer assessment scores. No
other components of ICF showed any difference between the groups.

Conclusion: The duration of rehabilitation impacts the impairments of body functions and
body structures of ICF components. The study findings are limited and further studies are
required before generalizing the results.
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1. Introduction

troke is the second leading cause of pre-

ventable death and its resultant disability

is a major concern for public health [1].

Survivors can have cognitive impairment,

sensory-motor deficits, functional impair-
ments, and restricted activities of daily living [2]. The
majority of survivors of stroke continue to live with dif-
ferent disabilities and rehabilitation is necessary to en-
able the person to live their life, independently.

Functional independence is the starting point of any
goal-oriented, evidence-based rehabilitation process [3].
The World Health Organization's (WHO) international
classification of functioning disability and health (ICF)
aims to give a universal language for functioning and
disability [4]. Assessing the function of an individual in-
cludes the interaction of positive aspects among 3 main
ICF components, namely body functions and structures,
activity and participation, and environmental and per-
sonal factors [5]. WHO’s ICF model has been adopted
as a framework to assess and formulate rehabilitation
programs for people with stroke [6]. WHO has identi-
fied and developed specific ICF core sets for different
disease conditions. The brief and comprehensive core
sets have been developed for stroke [7]. Some studies
have explored functionality using ICF as a framework
in people with stroke [8, 9]. The categories of ICF can
be assessed directly using the core sets for the specific
conditions or assessment tools that can measure the ICF
components.

There is no consensus on the ideal duration of rehabili-
tation interventions for people with stroke for managing
various impairments. The findings showed varying re-
sults because of heterogeneous study settings along with
other factors. Early initiation and intensity of rehabili-
tation may be factors affecting rehabilitation outcomes
[10, 11]. The duration of intervention employed strate-
gies can vary from a minimum of 4 weeks to a much
longer duration. Varying duration of rehabilitation care is
recommended for different impairments associated with
stroke [12]. In this study, we used a minimum duration
of rehabilitation of 3 months as the time frame, since this
is the early phase of rehabilitation and is the time when
maximum relative recovery is also noted.

In this study, we compared the status of people with
chronic stroke between subjects who received up to 3
and more than 3 months of rehabilitation care on ICF
components. The association of various components of
ICF with duration of rehabilitation was also determined.

October 2023, Volume 17, Number 4

There are validated tools to assess the impairment of
body function and structure, activity limitation and par-
ticipation, and environmental factors domains of ICF.
The clock drawing test (CDT) and the Beck depression
inventory (BDI), were used to evaluate the cognitive
and depression symptoms. The Fugl-Meyer assessment
(FMA) of motor recovery after stroke was employed for
motor function as a part of the ICF components of im-
pairment of body functions and structure. The activity
limitation and participation domain were evaluated us-
ing the timed up-and-go test (TUG) and the community
integration questionnaire (CIQ). And, the environmental
factors were assessed by the Craig hospital inventory
of environmental factors (CHIEF). The findings of this
study may help us in identifying the needs of patients
and rehabilitation professionals to structure rehabilita-
tion programs, according to the health status of the indi-
viduals and their current functioning status.

2. Materials and Methods
Study participants

A total of 75 patients diagnosed with stroke were
evaluated for participation in this study, from which 17
subjects were excluded as they did not meet the inclu-
sion criteria. Meanwhile, 58 subjects (>6 months since
stroke) in the age range of 30 to 75 years were included
in the study. The subjects were recruited from a phys-
iotherapy outpatient department of a teaching institute
in India. The convenient sampling method was used.
The inclusion criteria were clinical diagnosis of primary
stroke with weakness and or spasticity in the affected
half of the body. The subjects were excluded if there was
a recurrent stroke, any musculoskeletal deformity, or
neurological abnormality besides hemiparesis stemming
from stroke, aphasia, or cognitive impairment (screened
using mini-mental status examination [MMSE]).

Sample size

The sample size was determined using G*'Power soft-
ware, version 3.1.7, with a significance level of 0.05 at
a power of 0.80 with an effect size of r=0.7. The value
of 0.7 was considered significant as it indicates a strong
linear relationship between the variables. A total of 58
subjects had to be recruited for this study.

Study design and protocol

In this cross-sectional observational study, the partici-
pants were classified into 2 groups, namely subjects who
had received rehabilitation less than 3 months (group A)
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and subjects who had received rehabilitation more than
3 months (group B). Subjects with symptoms of stroke
more than 6 months were screened and eligible individ-
uals were recruited and were then informed about the
study. The Subjects were informed about the purpose,
methodology, and possible risks of the study. Each sub-
ject received a written informed consent form explain-
ing their rights as research subjects. If they agreed to
participate in the study, they signed the consent form.
All identifying information on the consent form and
demographic/injury history questionnaire was kept con-
fidential by assigning a number to each subject. The
participants were interviewed for demographic infor-
mation, date of attack, side effects, along with outcome
measures. To reduce the measurement bias, the asses-
sor was blinded from the objectives of the study, and
to minimize measurement error, the assessor was given
specific training in administering each test and measure.
The stroke diagnosis was done by a neurologist and re-
ferred to the physiotherapist for further assessment as a
part of the study. The person who conducted the assess-
ment based on ICF had an experience of more than 3
years in handling people with stroke.

Familiarization sessions were given concerning vari-
ous tests and tools and how they were to be adminis-
tered, answered, and performed. Two testing sessions
were conducted with each participant. The first session
included grip strength measurement, CDT, CHIEF, and
TUG. The second session included the administration of
BDI, CIQ, and FMA recovery after stroke scale for both
upper and lower limbs. The assessment for both sessions
was completed in 30 to 40 min. The scale and methods
used for the assessment were validated tools for mea-
suring specific domains in people with stroke and es-
tablished methods of using these scales and tests were
followed. Each category was based on the ICF core set
for stroke [7].

Study measures
Clock drawing test

The participants were asked to mark a particular time
on the drawn clock by the examiner. This test was done
to assess the cognitive functions [13]. Scoring was done
by the method described by Sunderland [14]. A score of
6 or more was considered normal on a scoring scale of
1to 10 [15].
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Beck depression inventory

The participants were given the Beck depression in-
ventory questionnaire and received an explanation of the
scoring method of the questionnaire (O=no problem and
3=severe problem). Then, the participants were asked to
read the questions one by one and tick the option that
was appropriate to them. This test was used to assess the
emotional functions of the individual and depression, if
present. Scoring was done out of 60 as one question that
dealt with sexual activity was excluded from the study
[16-18].

Grip strength

The Lafayette instrument JAMAR hydraulic hand
dynamometer was used to measure the grip strength
of the patients. The patients were given a demonstra-
tion on how to hold the dynamometer in their hand and
how to perform with it to have the desired readings. The
subjects were required to hold the dynamometer in one
hand with fingers anteriorly and the thumb posteriorly
while pressing the device as strongly as possible. Before
taking the readings, it was ensured that the pointers are
on zero so that no error existed and the standard posi-
tion was maintained. Three readings were taken and the
average was derived from them [19]. In case the patient
found any difficulty, assistance was given to the patient
to hold the dynamometer.

Fugl-Meyer assessment scale of motor recovery
after stroke

The Fugl-Meyer assessment scale of motor recov-
ery after stroke—upper extremity and lower extremity
(FMA-UE/LE) has a function-based scoring. As more
functions are performed by the patient correctly, more
scores are given to the participant. The patients were re-
quired to be in sitting, standing, and lying positions. The
assessment was fully assessed by the therapist. The main
areas that were assessed were reflexes, synergy patterns,
voluntary movements, hyperactivity, coordination, sen-
sations (superficial and deep), passive movements, and
pain during each movement in every plane for both
upper and lower extremities [20, 21]. The scoring was
done for different domains of recovery on an ordinal
scale ranging from 0 to 2. A higher score indicated bet-
ter function. The maximum total score was 126 and 86
for the upper and lower extremity, respectively.

Gupta R, et al. ICF Status of People with Chronic Stroke. JMR. 2023; 17(4):428-437.
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Timed up and go test

The patients were asked to get up from their chairs in-
dependently or with their walking aid, depending upon
the patient, and walk for 3 m, turn around, walk another
3 m, and then sit back on their chairs. The therapist mea-
sured the time taken for the whole activity using a stop-
watch. Each participant had one trial session and then
performed the required test. The test was done to assess
the functional mobility in individuals with chronic stroke
and the best score out of the 3 measurements was taken
[22, 23].

Community integration questionnaire

The CIQ was used to assess the community participa-
tion and social role fulfillment of an individual having a
chronic stroke. The scoring was done for each compo-
nent and then, the total score was calculated out of 29
points adding all the scores of the sub scales [24, 25].

Craig hospital inventory of environmental factors

The questions on the CHIEF tool were asked by the
therapist similar to an interview. On this scale, each ques-
tion has 2 components, that is, how severe is the problem
and what is the frequency of the problem’s occurrence
in various situations and environmental conditions. The
response was marked by the therapist and the scoring
was done by multiplying the frequency and magnitude
for each question. Each question with a greater range in-
dicated the particular situation as a barrier, while lower
scores indicated the situation as a facilitator. The short
form of this questionnaire was used in this study. It was
used to assess the various facilitators and barriers pres-
ent in the environment for participation in the home and
society by the individual with chronic stroke [26, 27].

Data analysis

Descriptive statistics (MeantSD) were calculated
for age (years), weight (kg), height (m), body mass in-
dex (kg/m?), duration of rehabilitation (months), dura-
tion of hospitalization (days), duration since the attack
(months), impairments of body functions and body
structures, activity limitation and participation restric-
tion and environmental factors, and environmental fac-
tors. The frequency distribution (n) for other relevant
participant characteristics was also calculated. The inde-
pendent t test was used to compare the parameters based
on the duration of rehabilitation between both groups for
the impairments of body functions and body structures,
activity limitation and participation restriction, and en-
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vironmental factors. The data was logarithmically trans-
formed (logarithm to base of 10) before analysis for the
duration of hospitalization and the duration of stroke.
Then, the analysis was done to find out the association
between different measures and the duration of rehabili-
tation using binary logistic regression for each variable
with the group as the dependent variable. The reference
was taken by subjects toward more than 3 months of
rehabilitation and analyzing predictability of each inde-
pendent variable falling into the reference category. The
level of significance was set at P<0.05. The statistical
analysis was done using the SPSS software, version 21.

3. Results

The demographic characteristics were compared be-
tween individuals who had taken rehabilitation for less
than 3 months and more than 3 months. The subjects’
demographic characteristics were similar, except for the
duration of rehabilitation care. The descriptive statistics
(Mean+SD) for age, weight, height, body mass index,
duration of rehabilitation care, duration of hospitaliza-
tion, and frequency distribution (n) of other relevant
characteristics are provided in Table 1.

There was no significant difference in the impairments
of body functions and body structures between the study
groups. The outcome scores of clock drawing, BDI,
and grip strength did not show any difference, while the
FMA of motor recovery after stroke for both upper ex-
tremity and lower extremity showed a significant differ-
ence for the duration of rehabilitation (Table 2). There
was no significant difference between the groups in the
scores of TUG, the total score of the community integra-
tion questionnaire, and its components (Table 3). There
was also no significant difference between the groups in
the total score and its components, except for the poli-
cies component of CHIEF (Table 4). The FMA-UE and
FMA-LE were the only variables that showed significant
association with the duration of rehabilitation. The odds
ratio with its confidence interval for the impairment of
body structure and function, activity limitation, and par-
ticipation restriction are shown in Figure 1.

4. Discussion

This study aimed to investigate whether there was any
difference between subjects on various components of
ICF based on the duration of rehabilitation care in sub-
jects with chronic stroke. There is a shortage of infor-
mation regarding the association between the duration
of rehabilitation and the functional outcomes in people
with stroke.

Gupta R, et al. ICF Status of People with Chronic Stroke. JMR. 2023; 17(4):428-437.
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Table 1. Demographic characteristics of the participants

MeantSD
Variables Group 1: Group 2: Mear;sDoiAffce:'ence P
<3 Months Care >3 Months Care
n=22 (M=17, F=5) n=36 (M=29, F=7)

Age (y) 55.5+10.63 50.44+10.43 10.75-0.64 0.08

Weight (kg) 68.5+9.33 69.3349.65 4.33-6.00 0.74

Height (m) 1.66+0.086 1.66+. 087 0.03-0.056 0.71

BMI (kg/m?) 24.88+3.16 25.02+4.07 1.89-2.17 0.89
Duration of rehabilitation care 1.258+.744 4.37+1.10 0.86-5.43 0.008

(months)

Hospitalization (d) 9.95+11.25 15.361+18.44 3.3-14.14 0.22

Duration since stroke (m) 26.04+26.51 38.17+59.93 15.01-39.28 0.37
Type of stroke (I/H)* 20/2 gm0 == =
Dominant side” 22 36 e e
Affected side (R/L)* 9/13 157741
Seizure history* 1 3 e
Walking aid (Y/N)* 4/18 13/23 sssessess =ssessees
Hypertension” 21 33 e
Diabetes mellitus® 11 12 e
CcvD# 6 15—
Pain* 12 5
Any medication (Y/N)* 20/2 333 e
Smoking history* 5 7/ —
H/o alcohol intake” 2 2

JMR

Abbreviations: kg: Kilogram; m: Meter; BMI: Body mass index; CI: Confidence interval; M: Male; F: Female; R: Right; L: Left; I
ischemic; H: Hemorrhagic; Y: Yes; N: No; CVD: Cardiovascular disease; H/ o: History of.

*Frequency distribution (n).

As earlier the rehabilitation care starts with more dura- is no information available on the effect of duration of
tion the functioning in chronic stroke individuals would rehabilitation on environmental factors.
improve [10, 28, 29]. A recent Cochrane review reported
the potential benefits of rehabilitation therapy compared In this study, the CDT score was more in subjects with
to no treatment since the stroke [30]. With more delay in less than 3 months of rehabilitation care and the BDI
rehabilitation the functioning, mobility, and participation score was less in subjects who had rehabilitation care

decrease while the depression scores increase [31]. This more than 3 months. The grip strength and FMA-UE/
study found a difference in motor functions of the upper LE were more in subjects who had rehabilitation care
and lower extremities which is similar to the results of ~ for more than 3 months. There can be an association
the earlier studies [10, 28]. The policy components of ~ between cognitive impairment and depression [32];
CHIEF showed a difference between the groups. There however, according to this study, the group with bet-

]
H Gupta R, et al. ICF Status of People with Chronic Stroke. JMR. 2023; 17(4):428-437.
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Table 2. Impairments of body functions and body structures difference between the study groups

Mean1SD

Mean Difference

Variables . . P
<3 l\c;:):lmsléare >3 l\c;:):l:ﬁszéare %
Grip strength (kg) 13.97+6.43 15.63+5.37 1.48-4.79 0.296
Clock drawing test 5.443.55 4.0043.26 0.41-3.22 0.128
Beck depression inventory 16.40+7.34 14.8616.83 2.62-5.33 0.419
FMA-upper extremity 95.59+18.04 107.47+13.18 3.62-20.11 0.005
FMA-lower extremity 69.63+8.47 75.72+7.23 1.89-10.29 0.005

JMR

Abbreviations: kg: Kilogram; FMA: Fugl-Meyer assessment of motor recovery after stroke; CI: Confidence interval.

Table 3. Activity limitation and participation restriction difference between the study groups

MeantSD
Variables Mean Difference P
Group 1: Group 2: 95% Cl
<3 Months Care >3 Months Care

TUG (s) 18.47+£15.99 20.83+13.65 5.54-10.28 0.553
Home integration-ClQ 2.00+1.02 1.94+1.62 0.71-0.82 0.886
Social interaction-CIQ 3.59+2.21 4.05£2.12 0.70-1.63 0.430
Productive action-CIQ 3.13+2.45 2.72+2.19 0.83-1.666 0.508
Total-ClIQ 8.72+4.73 8.75+4.77 2.55-2.66 0.986

JMR

Abbreviations: TUG: Timed up and go test; CIQ: Community integration questionnaire; CI: Confidence interval.

Table 4. Environmental factors difference between the groups

MeanzSD
Variabl Mean Difference P
GEIaDIES Group 1: Group 2: 95% Cl
<3 Months Care >3 Months Care

Attitudes and support—CHIEF 4.5914.61 3.75+3.06 1.77-2.88 0.407
Services and assistance—CHIEF 6.27+4.34 4.75+4.24 0.79-3.33 0.194
Physical and structural-CHIEF 3.04+2.33 3.19+2.35 1.12-1.42 0.815
Policies—CHIEF 0.955+2.10 3.02+3.47 0.42-3.72 0.014
Work and school-CHIEF 0.864+2.18 0.667+1.97 0.91-1.31 0.725
Total-CHIEF 15.7246.74 15.384+8.01 3.76-4.44 0.869

JMVR

CHIEEF: Craig hospital inventory of environmental factors; CI: Confidence interval.

in activities of daily living [34]. Upper limb rehabilita-
tion may require more intense practice [35-37]. The

ter cognitive function had more depression. Individuals
with stroke may develop mental regression, discour-

agement, anxiety, and depression if they do not receive
proper physical, social, and psychological support [33].
Post-stroke depression increases neurological and psy-
chological damage, negatively affecting performance

grip strength improves proportionately with the upper
limb motor tasks. Hand strength is a critical indicator of
functional recovery in stroke [35, 38]. The effect of the
duration of rehabilitation on cognitive, and emotional

Gupta R, et al. ICF Status of People with Chronic Stroke. JMR. 2023; 17(4):428-437.
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OR=0.884
CDT= 0.754 4 1.006
OR=0.966;
BD = 0.897 1.046
DR=1.053
Grip Strength= 0957 $— 1.158
DR=1.054
FMA-UE= 101 +—+—+ 11
i OR=1.103
FMA-LE= 1.024§ 1.188
0F1§~.1 012
TUGH o,mﬁi—{ 1.054
ORi1.001
ClQm= 0.894 1121
Less than 3 months duration of rehabilitation : More than 3 months duration of rehabilitation

1
0.631

Figure 1. The binary logistics regression analysis results with odds ratio and 95% confidence interval

1 1
1.000 1.585

JMR

Abbreviations: OR: Odds ratio; CDT: Clock drawing test; BDI: Beck depression inventory; FMA: Fugl-Meyer assessment of
motor recovery after stroke; UE: Upper extremity; LE: Lower extremity; TUG: Timed up and got test; CIQ: Community integra-

tion questionnaire.

The Fugl-Meyer assessment of motor recovery after stroke-upper extremity and lower extremity showed a significant associa-

tion (P<0.05).

functions, and grip strength might also have contributed
to better improvement in FMA UE/LE score in subjects
with longer duration of rehabilitation care. The results of
our study showed that the FMA-UE and FMA-LE were
the only variables that had significant odds toward ex-
tended rehabilitation. Similar results were documented
with prolonged robot-assisted training on upper limb
motor recovery in sub-acute stroke [39].

The increased scores of the TUG test in individuals
with rehabilitation care for more than 3 months may be
due to the longer duration since stroke leading to mobil-
ity decline. The reduced scores in CDT scores might also
have an impact on mobility function since the common
neurological pathways are involved in cognitive and
mobility functions. The non-significant differences in
impairment of body functions and structure along with
the TUG test may also contribute to the insignificance
differences in CIQ. The changes in the FMA score alone
are insufficient to bring changes in community integra-
tion. The upper limbs, including the hands, play an im-
portant role in motor functions [40]. Accordingly, upper
limb function is closely related to performing ADLs and
social participation [41]. The people with chronic stroke
reported many barriers which restricted their participa-
tion in the family, community, society, and in doing ex-
ercises which were assessed using the CHIEF scale. The

main barrier which was reported by the patient was the
policy component in CHIEF. People with stroke were
found to have difficulty accessing transport and commu-
nication facilities, services in government hospitals, and
access to assistive devices [42, 43].

In lower- and middle-income countries, little work is
done on ICF as a framework. This study helped find how
the duration of rehabilitation is helping in gaining func-
tional outcomes in people with chronic stroke. With the
increase in the rehabilitation phase, more patients will be
functionally independent at least in the motor function.
The strengths of the study include using ICF as a frame-
work for finding the status of the functionality of chronic
stroke individuals and assessing all the dimensions of
health. The weakness of the study was concerning that
the study did not consider the area of the brain affected,
size of the infarct, type, dosage of rehabilitation, inten-
sity, and frequency of exercise sessions, which where
given under guidance and by any specialized therapists.
The study also did not consider the upper limit of the
chronicity of the stroke which would have been a con-
founder in the study. Future studies are recommended on
people with stroke on structured exercise programs for
various durations and their effect on ICF domains.

Gupta R, et al. ICF Status of People with Chronic Stroke. JMR. 2023; 17(4):428-437.
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5. Conclusion

The duration of rehabilitation was found to impact the
motor functions of the upper and lower extremities. Though
the study findings are limited in nature, further studies are
warranted before the generalization of the results.
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