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Factors affecting the Functional Independence Measure Gain 
of Patients with Stroke
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Özet

Amaç: Bu çalışmamızda inme sonrası kliniğimize başvuran hastalara 
yatırılarak yapılan rehabilitasyonun fonksiyonel son duruma etkisini 
araştırmayı amaçladık. 
Gereç ve Yöntemler: Ekim 2010-Kasım 2011 tarihleri arasında 
Antalya Eğitim ve Araştırma Hastanesi Fizik Tedavi ve Rehabilitasyon 
Kliniğine başvuran, yatırılarak rehabilitasyon programına alınan 126 
hastanın medikal kayıtları retrospektif olarak değerlendirildi. Hastalar 
etiyolojilerine göre; iskemik ve hemorajik, yaşa göre; 65 yaş altı, 65 
yaş ve üstü, rehabilitasyona kadar geçen süreye göre; erken (3 aydan 
erken) ve geç (3 ay ve üstü), tutulan tarafa göre; sağ ve sol olmak üzere 
gruplara ayrılarak değerlendirildi. Hastaların merkezimize kabulünde ve 
taburculuğundaki fonksiyonel durumları, yatış sürecindeki fonksiyonel 
kazançları; Fonksiyonel Bağımsızlık Ölçümü (FBÖ), FBÖ kazancı ve FBÖ 
verimliliği ile değerlendirildi.
Bulgular: Akut dönem hastalarda giriş FBÖ 73,2±29,1 olup, kronik dönem 
hastalarda 80,7±32,9 idi. İki grup arasında istatistiksel olarak anlamlı 
farklılık yoktu. FBÖ kazancı akut dönem hastalarda ortalama 17,7±18,2, 
kronik dönem hastalarda 9,3±11,7 olup akut dönem hastalardaki FBÖ 
kazancı istatistiksel olarak anlamlıydı (p=0,02). Akut dönem hastalarda 
FBÖ verimliliği de istatistiksel olarak anlamlıydı (p=0,03).
Sonuç: Sonuç olarak bu 126 hemiplejik hasta ile yapılan retrospektif 
çalışmada akut dönemdeki hastaların FBÖ kazancı ve verimliliği kronik 
dönemdeki hastalara daha fazlaydı. Erken dönemde rehabilitasyon 
programına başlamanın hastaların günlük yaşam aktivitelerini daha rahat 
yapmalarını ve daha fazla fonksiyonel kazanç elde etmelerini sağlayacaktır. 
Anahtar Kelimeler: İnme, rehabilitasyon, kazanç

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 17.7±18.2 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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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 

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 2. Admission and discharge FIM values 

	 Admission FIM	 p*	 Discharge FIM	 pa

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 	

≥65 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	 80.7±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	

≥65 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

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	

		  Mean±standard  
		  deviation	

Age	 (Years)	 62.0±12.2	

Length of 	 (Days)	 30.4±19.0 
hospital stay		



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, Yıldız 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 Yıldız 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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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
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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 Balcı 
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.

Ethics Committee Approval: Ethics committee approval was re-
ceived for this study from the ethics committee of Antalya Training and 
Research Hospital (05.09.2013 / File Number :2013/125).

Informed Consent: Written informed consent was obtained from 
patients who participated in this study. 

Peer-review: Externally peer-reviewed.

Author contributions: Concept - T.Ç.; Design - R.N.S.; Supervision 
- N.F.T.; Resource - Ş.K.D; Materials - T.Ç.; Data Collection and/or Pro-
cessing - R.N.S.; Analysis and/or Interpretation - N.F.T.; Literature Search 
- Ş.K.D.; Writing - T.Ç, R.N.S.; Critical Reviews - N.F.T.; Other - T.Ç., R.N.S.

Acknowledgements: The authors thank to doctor Zuhal Arıca for 
her support to collect the data.

Conflict of Interest: No conflict of interest was declared by the 
authors.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

Etik Komite Onayı: Bu çalışma için etik komite onayı Antalya 
Eğitim ve Araştırma Hastanesi’nden (05.09.2013 / Dosya No:2013/125) 
alınmıştır. 

Hasta Onamı: Yazılı hasta onamı bu çalışmaya katılan hastalardan 
alınmıştır.

Hakem değerlendirmesi: Dış bağımsız.

Yazar Katkıları: Fikir - T.Ç.; Tasarım - R.N.S.; Denetleme - N.F.T.; 
Kaynaklar - Ş.K.D.; Malzemeler - T.Ç; Veri toplanması ve/veya işlemesi 
- R.N.S.; Analiz ve/veya yorum - N.F.T.; Literatür taraması - Ş.K.D.; Yazıyı 
yazan - T.Ç., R.N.S.; Eleştirel İnceleme -N.F.T.; Diğer - T.Ç., R.N.S.

Teşekkür: Veri toplanmasında destek veren Dr. Zuhal Arıca’ya 
teşekkür ederiz.

Çıkar Çatışması: Yazarlar çıkar çatışması bildirmemişlerdir.

Finansal Destek: Yazarlar bu çalışma için finansal destek almadıklarını 
beyan etmişlerdir.

References
1.	 Özcan O. Hemipleji rehabilitasyonu. Oğuz H Editör. Tıbbi Rehabili-

tasyon. İstanbul: Nobel Tıp Kitabevleri; 1995:385-99.
2.	 Utku U. İnme Tanımı, Etyolojisi, Sınıflandırma ve Risk Faktörü. Türk 

Fiz Tıp Derg 2007;53:1-3. 
3.	 Calautti C, Leray F, Guincestre JY, Marie RM. Sequential activation 

brain mapping after subcortical stroke: Changes in hemispheric ba-
lance and recovery. Neuroreport 2001;12:3883-6. [CrossRef]

4.	 Ferrucci L, Bandinelli S, Guralnik JM, Lamponi M, Bertini C, Falchini 
M, et al. Recovery of functional status after stroke. A postrehabilita-
tion follow-up study. Stroke 1993;24:200-5. [CrossRef]

5.	 İstanbul üniversitesi İstanbul Tıp Fakültesi Temel ve Klinik Bilimler 
ders kitapları –Nöroloji-Nobel tıp kitapevi- 2004.s.193.

6.	 Yavuzer G, Sonel B, Tuncer S, Süldür N. İnmeli Hastalarda Üst Eks-
tremite ve El Fonksiyonlarının Değerlendirilmesi. Türk Fiz Tıp Derg 
2001;47:38-43.

7.	 Doğan A, Nakipoğlu GF, Aslan DM, Kaya ZA, Özgirgin N. The 
rehabilitation results of hemiplegic patients. Turk J Med Sci 
2004;34:385-9.

8.	 Ay S, Doğan ŞK, Evcik D. İnmeli Hastalarda Risk Faktörleri ve Fonksi-
yonel İyileşme Üzerine Etkileri. Yeni Tıp Dergisi 2009;26:37-41.

34

http://dx.doi.org/10.1097/00001756-200112210-00005
http://dx.doi.org/10.1161/01.STR.24.2.200


9.	 Young JA, Tolentino M. Neuroplasticity and its applications for reha-
bilitation. Am J Ther 2011;18:70-80. [CrossRef]

10.	 Maulden SA, Gassaway J, Horn SD, Smout RH, Dejong G. Timing 
of initiation of rehabilitation after stroke. Arch Phys Med Rehabil 
2005;86:34-40. [CrossRef]

11.	 Sze KH, Wong E, Or KH, Lum CM, Woo J. Factors predicting stroke 
disability at discharge: A study of 793 Chinese. Arch Phys Med Re-
habil 2000;81:876-80. [CrossRef]

12.	 Lindmark B, Hamrin E. Evaluation of functional capacity after stroke 
as a basis for active intervention. Presentation of a modified chart 
for motor capacity assessment and its reliability. Scand J Rehabil 
Med 1988;20:103-9.

13.	 Dromerick AW, Edwards DF, Diringer MN. Sensitivity to changes in 
disability after stroke: A comparison of four scales useful in clinical 
trials. J Rehabil Res Dev 2003;40:1-8. [CrossRef]

14.	 Küçükdeveci AA, Yavuzer G, Elhan AH, Sonel B. Adaptation of the 
functional independence measure for use in Turkey. Clin Rehabil 
2001;15:311-8. [CrossRef]

15.	 Bohannon RW, Smith MB. Interrater reliability on a modified Ash-
worth scale of muscle spasticity. Phys Ther 1987;67:206-7.

16.	 Hachisuka K, Tsutsui Y, Furusawa K, Ogata H. Gender differences 
in disability and lifestyle among community-dwelling elderly stroke 
patients in Kitakyushu, Japan. Arch Phys Med Rehabil 1998;79:998-
1002. [CrossRef]

17.	 Kim JS, Lee KB, Roh H, Ahn MY, Hwang HW. Gender Differen-
ces in the Functional Recovery after Acute Stroke. J Clin Neurol 
2010;6:183-8. [CrossRef]

18.	 Wyller TB, Sodring KM, Sveen U, Ljunggren AE, Bautz-Holter E. Are 
there gender differences in functional outcome after stroke? Clin 
Rehabil 1997;11:171-9. [CrossRef]

19.	 Glader EL, Stegmayr B, Norrving B, Terent A. Sex differences in ma-
nagement and outcome after stroke: a Swedish national perspecti-
ve. Stroke 2003;34:1970-5. [CrossRef]

20.	 Ohwaki K, Hashimoto H, Sato M, Tokuda H. Gender and family com-
position related to discharge destination and length of hospital stay 
after acute stroke. Tohoku J Exp Med 2005;207:325-32. [CrossRef]

21.	 Brandstater ME. İnme rehabilitasyonu In: Delisa AJ (Arasıl T çeviri 
editörü) Fiziksel Tıp ve Rehabilitasyon İlkeler ve Uygulamalar. Anka-
ra: Güneş Tıp Kitapevler 2007.p.1655-76.

22.	 Teasell R, Bayona N, Salter K, Hellings C, Bitensky J. Progress in Cli-
nical Neurosciences: Stroke Recovery and Rehabilitation, Can J Ne-
urol Sci 2006;33:357-64. [CrossRef]

23.	 Sputtitada A, Aksaranugrahan S, Granger CV, Sankaew M. Results of stroke 
rehabilitation in Thailand. Disabil Rehabil 2003;25:1140-5. [CrossRef]

24.	 Lin JH, Hsiao SF, Chang CM, Huang MH, Liu CK, Lin YT. Factors inf-
luencing functional independence outcome in stroke patients after 
rehabilitation. Kaohsiung J Med Sci 2000;16:351-9.

25.	 Eskiyurt N, Yalıman A, Vural M, Kızıltaş H, Bölüknaşı N, Çeşme F. 
İnmeli olguların özellikleri ve fonksiyonel durum sonuçları. İst Tıp 
Fak Derg 2005;68:71-7.

26.	 Hajek VE, Gagnon S, Ruderman JE. Cognitive and functional as-
sessments of stroke patients: an analysis of their relation. Arch Phys 
Med Rehabil 1997;78:1331-7. [CrossRef]

27.	 Wade DT, Hewer RL, Wood VA. Stroke; The influence of age upon 
outcome. Age Aging 1984;13:357-62. [CrossRef]

28.	 Yıldız N, Şanal E, Sarsan A, Topuz O, Ardıç F. İnmeli hastaların 
özellikleri ve fonksiyonel sonuçlarını etkileyen faktörler. J PMR Sci 
2009;12:59-66.

29.	 Macciocchi SN, Diamond PT, Alves WM. Ischemic stroke: relation 
of age, lesion location, and initial neurologic deficit to functional 
outcome. Arch Phys Med Rehabil 1998;79:1255-7. [CrossRef]

30.	 Pantano P, Formisano R, Ricci M, Di Piero V, Sabatini U, Di Pofi B, et 
al. Motor recovery after stroke. Morphological and functional brain 
alterations. Brain 1996;119:1849-57. [CrossRef]

31.	 Paolucci S, Antonnucci G, Grasso MG, Morelli D, Troisi E, Co-
iro P, et al. Early versus delayed inpatient stroke rehabilitation: a 
matched comparison conducted in Italy. Arch Phys Med Rehabil 
2000;81:695-700. [CrossRef]

32.	 Balcı B, Ertekin Ö, Kara B, Yaka E. Akut inme hastalarında hastane içi 
rehabilitasyon programının etkileri. Journal of Neurological Sciences 
(Turkish) 2011;27:142-54.

33.	 Indredavik B, Bakke F, Slørdahl SA, Rokseth R, Håheim LL. Treatment 
in a combined acute and rehabilitation stroke unit: which aspects 
are most ımportant? Stroke 1999;30:917-23. [CrossRef]

34.	 Karataş M, Yavuz N, Akman N, Kılınç Ş, Sözay S, Leblebicioğlu B, 
et al. Yaşlanma ve eşlik eden hastalıkların hemipleji rehabilitasyonu 
sonuçlarına etkisi: 104 hastada yapılan retrospektif bir çalışma. Ge-
riatri 1998;1:24-8.

35.	 Paolucci S, Grasso M, Antonucci G, Bragoni M, Troisi E, Morelli D, et 
al. Mobility status after inpatient stroke rehabilitation; 1-year follow-
up and prognostic factors. Arch Phys Med Rehabil 2001;82:2-8. 
[CrossRef]

36.	 Bardak AN, Ersoy S, Akcan Z, Kaya B, Dere Ç, Uysal E, et al. Yatarak 
rehabilite edilen inmeli hastaların fonksiyonel sonuçları. Türk Fiz Tıp 
Derg 2008;54:17-21.

37.	 Wang WY, Chang JJ, Sung YT, Lin YT. The relationship between func-
tional recovery one year after a stroke and related factors. Gaoxiong 
Yi Xeu Ke Xue Za Zhi 1991;7:136-43.

35

Çakır et al.
Functional Independence Measure Gain in Stroke

http://dx.doi.org/10.1097/MJT.0b013e3181e0f1a4
http://dx.doi.org/10.1016/j.apmr.2005.08.119
http://dx.doi.org/10.1053/apmr.2000.6279
http://dx.doi.org/10.1682/JRRD.2003.01.0001
http://dx.doi.org/10.1191/026921501676877265
http://dx.doi.org/10.1016/S0003-9993(98)90101-0
http://dx.doi.org/10.3988/jcn.2010.6.4.183
http://dx.doi.org/10.1177/026921559701100211
http://dx.doi.org/10.1161/01.STR.0000083534.81284.C5
http://dx.doi.org/10.1620/tjem.207.325
http://dx.doi.org/10.1017/S0317167100005308
http://dx.doi.org/10.1080/0963828031000152039
http://dx.doi.org/10.1016/S0003-9993(97)90306-3
http://dx.doi.org/10.1093/ageing/13.6.357
http://dx.doi.org/10.1016/S0003-9993(98)90271-4
http://dx.doi.org/10.1093/brain/119.6.1849
http://dx.doi.org/10.1016/S0003-9993(00)90095-9
http://dx.doi.org/10.1161/01.STR.30.5.917
http://dx.doi.org/10.1053/apmr.2001.18585

