Original Article / Orijinal Makale

DOI: 10.5152/tftrd.2015.78045

Turk | Phys Med Rehab 2015,;61:30-5
Tiirk Fiz Tip Rehab Derg 2015,61:30-5

Factors affecting the Functional Independence Measure Gain

of Patients with Stroke

Inmeli Hastalarin Fonksiyonel Bagimsiziik Ol¢iim Kazancini Etkileyen Faktérler
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Department Physical Medicine and Rehabilitation, Antalya Training and Research Hospital, Antalya, Turkey

Abstract

Objective: To investigate the effect of rehabilitation in patients admitted
to our clinic after stroke on the latest situation.

Material and Methods: Medical records of 126 patients who were
brought to the FTR Clinic at Antalya Education and Research Hospital
between October 2010 and November 2011 and were hospitalized
and received a rehabilitation program were evaluated retrospectively.
Patients were divided into the following groups: by etiology, ischemic
and hemorrhagic; by age, under and over 65years of age; by the time
passed until the onset of rehabilitation, early (<3 months) and late (=3
months); and by affected side, right and left. The functional status of
patients at admission to our center, at discharge from our center, and
the functional gains during hospitalization were evaluated by Functional
Independence Measure (FIM), FIM gain, and FIM efficiency.

Results: Admission FIM values were found to be 73.2+29.1 for patients
with acute phase and 80.7+32.9 for patients with chronic phase. There
was no statistically significant difference between the two groups. Mean
FIM gain was 17.7418.2 for patients with acute phase and 9.3+11.7 for
patients with chronic phase; FIM gain in patients with acute phase was
statistically significant (p=0.02). FIM efficiency in patients with acute
phase was statistically significant (p=0.03).

Conclusion: As a result, FIM gain and FIM efficiency in patients
with acute phase were higher in patients with chronic phase in this
retrospective study conducted in 126 hemiplegic patients. The early
onset of rehabilitation will enable patients to perform more comfortable
daily life activities and to achieve more functional gain.
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Ozet

Amac: Bu calismamizda inme sonrasi klinigimize basgvuran hastalara
yatirilarak yapilan rehabilitasyonun fonksiyonel son duruma etkisini
arastirmay1 amacladik.

Gere¢ ve Yontemler: Ekim 2010-Kasim 2011 tarihleri arasinda
Antalya Egitim ve Arastirma Hastanesi Fizik Tedavi ve Rehabilitasyon
Klinigine basvuran, yatirilarak rehabilitasyon programina alinan 126
hastanin medikal kayitlari retrospektif olarak degerlendirildi. Hastalar
etiyolojilerine gore; iskemik ve hemorajik, yasa gore; 65 yas alt, 65
yas ve Ustl, rehabilitasyona kadar gecen sireye gore; erken (3 aydan
erken) ve ge¢ (3 ay ve Ustl), tutulan tarafa gore; sag ve sol olmak lzere
gruplara ayrilarak degerlendirildi. Hastalarin merkezimize kabuliinde ve
taburculugundaki fonksiyonel durumlari, yatig strecindeki fonksiyonel
kazanglari; Fonksiyonel Bagimsizlik Olciimii (FBO), FBO kazanci ve FBO
verimliligi ile degerlendirildi.

Bulgular: Akut dénem hastalarda giris FBO 73,2+29,1 olup, kronik dnem
hastalarda 80,7+32,9 idi. Iki grup arasinda istatistiksel olarak anlaml
farkllik yoktu. FBO kazanci akut dénem hastalarda ortalama 17,7+18,2,
kronik donem hastalarda 9,3+11,7 olup akut donem hastalardaki FBO
kazanc istatistiksel olarak anlamlydi (p=0,02). Akut donem hastalarda
FBO verimliligi de istatistiksel olarak anlamliydi (p=0,03).

Sonug: Sonug olarak bu 126 hemiplejik hasta ile yapilan retrospektif
calismada akut dénemdeki hastalarin FBO kazanci ve verimliligi kronik
donemdeki hastalara daha fazlaydi. Erken doénemde rehabilitasyon
programina baslamanin hastalarin gtinliik yasam aktivitelerini daha rahat
yapmalarini ve daha fazla fonksiyonel kazang elde etmelerini saglayacaktir.
Anahtar Kelimeler: inme, rehabilitasyon, kazang
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Introduction

Stroke is the most common neurological problem in the
world and located in the third place as a reason of death af-
ter heart disease and cancer (1). It also ranks first among the
causes of disability and plays an important role in industrialized
societies in terms of healthcare expenditures (2). It is a clini-
cal syndrome characterized by rapid development of signs and
symptoms of focal cerebral dysfunction without any apparent
reason other than vascular causes leading to various deficiencies
such as motor, sensory, emotional, mental, perception, visual
field defects, intellectual, and speech disorders (3-6).

Ten percent of stroke patients recover spontaneously within
the first month and 80% of patients are the candidates for re-
habilitation (7). The other 10% of patients do not respond to
treatment.

Functional recovery after stroke is closely related to age, eti-
ology, and severity of neurologic deficit and localization. Gender
and concomitant other chronic systemic diseases increase the
risk for stroke, but their contribution to functional recovery is
controversial (8). Factors such as patient’s education, motiva-
tion, and socioeconomic level may be important in recovery.

The onset time of rehabilitation after stroke is also important.
The effectiveness of rehabilitation is further increased with early
onset of therapy. Therefore, approaches to rehabilitation should
be initiated as soon as possible. Late-onset rehabilitation is con-
sidered to be indicative of a poor prognosis (9-11). The purpose
of rehabilitation of stroke patients is to ensure that patient’s gain
optimal functional capacity and independence as soon as pos-
sible (12).

The aim of this study was to investigate the influence of fac-
tors such as age, gender, etiology, affected side, time to onset
of rehabilitation, and length of stay in the hospital on functional
recovery in patients with stroke.

Material and Methods

The method of study was designed as cross-sectional study.
For this purpose, medical records of 126 patients who were
brought to the Physical Medicine and Rehabilitation Clinic of
Antalya Training and Research Hospital between October 2010
and November 2011 and were hospitalized and received reha-
bilitation were evaluated retrospectively.

Approval for the study was granted by committee of Anta-
lya Training and Research Hospital and informed consent was
obtained from all the study participants. The patients who were
between 27 to 83 years of age, diagnosed by Computed To-
mography (CT) or magnetic resonance (MR) imaging for the
first time as having stroke due to ischemic or hemorrhagic le-
sion, and were hospitalized at our clinic and undergoing rehabil-
itation were included in the study. The patients with a previous
history of stroke; who were diagnosed with psychiatric illness,
uncontrolled hypertension, and decompensated cardiac insuf-
ficiency; and had lack of medical records were excluded from
the study.

Age, gender, stroke etiology, affected side, dominant hand,
time onset to admission interval, Functional Independence Mea-

sure (FIM) values before the onset of rehabilitation and at dis-
charge, the total length of stay in the hospital, and spasticity
levels were recorded.

Patients were divided into the following groups: by etiology,
ischemic and hemorrhagic; by age, under and over the age of
65 years; by the time passed until the onset of rehabilitation,
early (<3 months) and late (=3 months); and by affected side,
right and left. The functional status of patients at admission to
our center, at discharge from our center, and the functional
gains during hospitalization were evaluated by FIM, FIM gain,
and FIM efficiency.

Assessment scales

Functional Independence Measure is divided into two sub-
measures, motor and cognitive FIM, evaluating six categories
and a total of 18 activities determining the level of functional
disability. The six categories include self-care (42 points), sphinc-
ter control (14 points), transportation (21 points), motion (14
points), communication (14 points), and social perception (21
points). A 7-point scale is used for each activity. The scores range
from 18 to 126 (13). The adaptation of the Turkish version of
FIM was done, and it was found to be reliable and valid (14).

Functional Independence Measure Gain: It is the differ-
ence between FIM scores of patients was recorded before the
initiation of rehabilitation and at discharge.

Functional Independence Measure Efficiency: FIM effi-
ciency was obtained by dividing FIM gain by the total length
of hospital stay.

Modified Ashworth Scale: It has been assessed using Spas-
ticity Modified Ashworth Scale. Muscle tone with this scale is
evaluated with intensity ranging from 0 to 4. Zero indicates nor-
mal muscle tone and 4 indicates rigid affected joints at flexion
or extension (15).

Rehabilitation program: Stroke patients hospitalized in the
Department of Physical Medicine and Rehabilitation are evalu-
ated by the rehabilitation team and an appropriate treatment
through a neurological rehabilitation program is planned and
administered regularly during the stay in the hospital. Treatment
protocol is followed under regular monitoring of physiological
parameters such as blood pressure, heart rate, respiratory rate,
and body temperature. The exercises were applied to all patients
once a day for 5 days a week at an average of 1 h a day dur-
ing the duration of hospital stay. Four physiotherapists trained on
the Bobath approach, which is one of the neurophysiological ap-
proaches, implemented the rehabilitation program, and walking
education. Exercises were in the following forms: for the upper
extremity using a bed, shoulder elevation, scapular mobilization,
elbow, and hand/wrist movements; for the lower extremity, pelvic
rotation and pelvic elevation. The level of mobility of the patients
in bed is advanced in the shortest period of time and the patient
was gradually brought to the level of sitting. At the level of sitting,
training for body balance, rotation, and weight transfer to the af-
fected upper extremity. The development of sitting balance in the
early period plays an important role in improvement. When the
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patient is appropriately balanced, hemodynamically and clinically,
he/she is set on foot. First, weight transfer and balance training
using a parallel bar is given to the patient who is set on foot, and
then walking training is initiated.

Statistical Analysis

The data was analyzed using Statistical Package for the So-
cial Sciences (SPSS Inc., Chicago, IL, USA) 16.0 software pro-
gram. It was performed using the Kolmogorov-Smirnov test to
determine whether the data showed normal distribution. The
mean values for both groups were compared using Student’s
t test and Mann-Whitney U test. Chi-square test was used to
compare categorical variables. Pearson and Spearman correla-
tion tests were used for correlation between variables. Statistical
significance level was accepted as p<0.05.

Results

In this study, a total of 126 patients [59 (46.8%) female and
67 (53.1%) male] were included. The mean age of the patients
was 62.0+12.2 years. Female and male patients’ mean age were
62.5£12.4 and 61.6+12.1 years, respectively, and there was no
statistically significant difference between two groups (p=0.65).

Sixty-two patients had right hemiplagia and 64 had left
hemiplegia. Eighty-nine percent (n=102) of lesions were isch-
emic. The time onset to admission was <3 months in 63 patients
and >3 months in 63 patients. Demographic and clinical charac-
teristics of the patients are shown in Table 1.

No differences were found in age, etiology, hemiplegic side,
the time passed until rehabilitation, and the dominant hand be-
tween female and male patients (p>0.05). FIM at admission was
78.2+30.3 for females and 75.9£32.1 for males. The patients
showed a statistically significant improvement after treatment
(p<0.05), but there was no difference between male and female
patients in terms of FIM gain and FIM efficiency.

Although FIM of patients with ischemia at admission was
78.0£31.7, it was 72.7+£28.7 in patients with hemorrhagic le-
sions. Improvement was observed in both groups. FIM gain and
FIM efficiency did not differ according to the etiology.

In the pretreatment evaluation of FIM in patients, it has been
found that admission FIM scores of patients with left hemiple-
gia were significantly higher than admission FIM scores of those
with right hemiplegia (p=0.019). FIM gain was greater in the
right-sided hemiplegic patients (p=0.048). There was no statisti-
cally significant difference between the two groups in terms of
FIM efficiency (p=0.062).

Admission FIM values were found to be 73.2+£29.1 in patients
with acute phase and 80.7+32.9 in patients with chronic phase.
There was no statistically significant difference between the two
groups (p=0.176). Mean FIM gain was 17.7+18.2 for patients
with acute phase and 9.3+11.7 for patients with chronic phase;
FIM gain and FIM efficiency in patients with acute phase were
statistically significant (p=0.001 and p=0.001, respectively). The
data according to the variants is shown in Table 2 and Table 3.

Functional Independence Measure gain and FIM efficiency
were not related to age and etiology (p>0.05). There were weak
negative correlations between FIM gain, FIM efficiency, and the
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Table 1. Demographic and clinical characteristics

N %
Gender Female/Male 59/67 46.8/53.1
Etiology Ischemic/Hemorrhagic 102/24  80.9/19.0
Affected side  Right hemiplegia/Left 62/64  49.2/50.7
hemiplegia
The time onset Acute/Chronic 63/63 50/50
to admission
Meanzstandard

deviation
Age (Years) 62.0+£12.2
Length of (Days) 30.4£19.0

hospital stay

Table 2. Admission and discharge FIM values

Admission FIM p* Discharge FIM  p*

Female 78.2+30.3 90.2+30.2
Male 75.9£32.1 0.688 90.9+28.4  0.975
<65 years 83.0£32.9 95.6+29.9
265 years 70.3£27.8 0.021 85.0£27.5  0.009
Ischemic 78.0£31.7 92.09+28.92
Hemorrhagic 72.7+28.7 0.458 84.25+30.06 0.222
Right hemiplegia 70.4+30.3 86.9+29.5
Left hemiplegia 83.3£30.8 0.019 94.1£28.6  0.098
Acute 73.2+29.1 91.06+25.33
Chronic 80.74£32.9 0.176 90.1£32.7  0.650

*Student’s t-test, a Mann-Whitney U test. FIM: Functional Independence Measure

Table 3. FIM gain and FIM efficiency

FIM Gain P FIM Efficiency p
Female 11.7£13.1 0.48+0.50
Male 15.1£17.1 0.353 0.62+0.68 0.278
<65 years 12.6£17.0 0.49+0.58
265 years 14.5£14.3 0.178 0.62+0.63 0.197
Ischemic 13.9£16.6 0.57+0.64
Hemorrhagic 12.0£11.6 0.915 0.49+0.44 0.965
Right hemiplegia 16.5+18.1 0.65+0.67
Left hemiplegia 10.7£12.6 0.048 0.46+0.52 0.062
Acute 17.7£18.2 0.71+0.66
Chronic 9.3£11.7 0.001 0.39+0.50 0.001

Mann-Whitney U test. FIM: Functional Independence Measure

duration of illness. If the duration of illness became longer, FIM
gain (r=-0.288, p=0.001) and FIM efficiency (r=-0.286, p=0.001)
were reduced. There was weak positive correlation between the
duration of hospital stay and FIM gain but not with FIM effi-
ciency. Additionally, a high correlation was detected between
FIM gain and FIM efficiency (r=0.904, p<0.001) (Table 4).
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Table 4. The relationship of FIM efficiency and FIM gain with age,

etiology, duration of illness, and duration of hospital stay

FIM Gain FIM Efficiency
r P r p

Age* -0.022 0.894 -0.050 0.760
Etiology** -0.009 0.916 -0.004 0.965
Duration of illness** -0.288 0.001 -0.286  0.001
Duration of hospital stay**  0.437 <0.001 -0.023 0.889
FIM gain** 0.904 <0.001
FIM efficiency** 0.904 <0.001

*Pearson Correlation test, **Spearman Correlation test. FIM: Functional Indepen-
dence Measure

Discussion

Stroke is a significant health problem causing severe mental,
physical, and spiritual pathologies in patients who survive. Now-
adays, the survival rate has increased with advances in diagnosis
and treatment and 80% of patients are candidates of rehabilita-
tion (7). The determination of the initial motor and functional
status of the patients with rehabilitation potential is important
in prognosis estimation and in determining the rehabilitation
targets.

In our study, although the functional status at admission in
female patients was better, there was no difference between
genders in terms of FIM gain and FIM efficiency. Nevertheless,
there are conflicting results in the literature on gender and its
effect on functional improvement (16-20,25,28). In a study by
Hachisuka et al. (16), it has been found that although there was
no significant difference in terms of motor function in stroke
between female and male patients, FIM scores of male patients
with stroke tended to be lower than those of female patients
with stroke. The reason for this was considered that male pa-
tients have more attention and assistance from the people
around them during activities of daily living. In the literature, the
reason for poor functional status of female patients after stroke is
related to having stroke at an older age than males (17). In our
study, there was no significant difference between males and
females in terms of the evaluation of discharge, and both female
and male patients showed significant improvement after treat-
ment. On admission, higher FIM values of female patients may
have been associated with late hospital admission because fe-
male patients may show functional improvement until the start
of rehabilitation.

Wyller et al. (18) evaluated the functional inadequacy of pa-
tients at 6 months post-stroke using the Barthel index and re-
ported that females were worse in terms of functional improve-
ment. Glader et al. (19) explained that the reason of functional
inadequacy of females at 3 months post-stroke was the more
advanced age compared with males and more risk factors. How-
ever, Ohwaki et al. (20) stated that there was no effect of gender
on functional impairment in patients at 2 months post-stroke.

Age is an important risk factor for stroke. Approximately
70% of stroke survivors are over the age of 65 years. The inci-

dence of stroke increases twice per decade after the age of 55
years (21). In our study, patients were divided into two groups
according to age. Pretreatment and posttreatment FIM values
of patients under the age of 65 years were higher than those of
patients aged 65 years and above. However, there was no sta-
tistical significant difference in FIM gain and FIM efficiency be-
tween the patients aged <65 years and >65 years. Many studies
have reported that age is an important factor for improvement
(8). The formation of new neural connections and sinaptogen-
esis in the central nervous system tends to decrease because of
aging. Therefore, increasing age is a risk factor for the return
after stroke (22). Sputtitada et al. (23) accepted age as a strong
indicator for functional recovery and determined that advanced
age leads patients more disabling and has a negative impact
on rehabilitation. In the study conducted by Lin et al., it has
been reported that there was a negative correlation between
discharge FIM scores and age (24). Eskiyurt et al. (25) reported
that there was a negative correlation between patients’ age and
the total FIM score. Similarly, Hajek et al. (26) have also identi-
fied that patients at an advanced age have decreased cogni-
tive abilities, with increasing age having a negative impact on
functional recovery. In contrast to these studies, Wade et al. (27)
reported that age was not predictive of functional development
and that the best predictive factor for functional development
was the initial functional status.

In our study, the etiology of stroke was evaluated and cere-
bral ischemia was found in 102 (80.9%) patients and intracere-
bral hemorrhage in 24 patients (19.0%). In the study conducted
by Eskiyurt et al. (25), according to their etiologies, cerebral isch-
emic stroke, intracerebral hemorrhage, and subarachnoid hem-
orrhage were found in 66.3%, 20.7%, and 1.6% of respectively
patients. There is no difference between patients with hemor-
rhagic and ischemic stroke in terms of the scores of FIM gain and
FIM efficiency and no relationship was found between FIM gain
and etiology. This indicates that functional recovery in patients
with stroke and improvement in ambulance was not affect by
the etiology. Consisted with this study, Yildiz et al. (28) reported
similar results. It has been reported in the study of Wade et al.
(27) that the affected side did not affect the functional results of
rehabilitation. Similarly Yildiz et al. (28) reported that there was
no relationship between the affected side and the functional re-
sults. In our study, although admission and discharge FIM scores
in patients with left hemiplegia were higher, FIM gain and FIM
efficiency were higher in patients with right hemiplegia. The dif-
ference was found to be statistically significant (p=0.04).

In the studies, there are contradictory findings between the
hemisphere affected by lesion and the functional results. Ac-
cording to the study conducted by Macciocchi et al., lesions in
the dominant hemisphere and those at the cortical level show
better functional recovery. In the study conducted by Pantano
et al., the correlation between whether the lesion is in the domi-
nant hemisphere, the lesion size, and the location and the sever-
ity of the loss of motor function was not determined (29,30).

The number of patients whose rehabilitation start time was
shorther and longer than 3 months were equal. The baseline
FIM values of patients whose treatment was initiated in the
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acute phase were lower than those of patients whose treatment
was initiated in the chronic phase. This may be associated with
the fact that the patients in the chronic phase applied by pass-
ing more pronounced healing process during the acute phase.
But after rehabilitation, more improvements in FIM were found
in acute-phase patients. In the same group, FIM gain and FIM
efficiency were also found to be higher and the results were
statistically significant. All patients have functional gains at the
end of rehabilitation programs. The relationship between ear-
ly rehabilitation and better functional recovery was shown by
Paolucci et al. (31). They identified that the patients whose reha-
bilitation was initiated early were more successful in performing
the activities of daily life and obtained better functional results
compared with those whose rehabilitation was initiated late (20
days and more after stroke). As a result of the studies by Balci
et al. (32), it has been shown that early physiotherapy had a
significant therapeutic effect on the patients’ motor, balance,
functional mobility, and independence functions. However, Es-
kiyurt et al. (25) reported that there was no difference between
disease duration and FIM score. Similarly, Ay et al. (8) reported
that the early onset of rehabilitation was not one of the fac-
tors affecting functional recovery. One of the main reasons for
these different findings in these studies was the patient charac-
teristics included in the study and differences in the methods.
The heterogeneous population of stroke patients, variability in
diagnosis, mixing of single and recurrent stroke, and combining
patients in different time periods such as acute or chronic reha-
bilitation are frequently encountered problems in the studies.
In addition, early physiotherapy in the stroke unit prevents sys-
temic problems such as deep vein thrombosis, pulmonary em-
bolism, joint contractures, pressure sores, and orthostatic blood
pressure and provides a positive psychological contribution. Fur-
thermore, early mobilization approaches have been reported in
the literature as approaches that kept the patient more active in
the home environment (33,34).

In various studies, the duration of hospital stay was reported
to be from 32 to 59 days (34-36). In our study, we found that
the average duration of stay was 30.4 days. It has been found by
Wang et al. (37) that the Barthel index score in patients with a
short duration of hospitalization was higher. In our study, a posi-
tive correlation between the duration of hospital stay and FIM
gain values and a negative correlation between the duration of
hospital stay and FIM efficiency values were found; although the
patient’s functional recovery continued during the hospitaliza-
tion, the density of gain decreased with the prolongation of the
duration of hospital stay.

Conclusion

Functional Independence Measure gain and FIM efficiency
in patients with acute phase were higher than those in patients
with chronic phase in this retrospective study conducted in 126
hemiplegic patients. Early onset of rehabilitation will enable
patients to perform more comfortable daily life activities and
achieve more functional gain.
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