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Impact of Delayed Initiation to Stroke Rehabilitation on
Functional Outcomes and Medical Complications
‹nme Rehabilitasyonundaki Gecikmenin Fonksiyonel Sonuçlar ve
T›bbi Komplikasyonlar Üzerine Etkisi
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Summary

Özet

Objective: To examine the effects of delayed admission to rehabilitation
on functional outcomes and medical complications in stroke patients.
Materials and Methods: The inpatient discharge records of 60 stroke
patients who admitted to a Physical Medicine and Rehabilitation Department
for first ever unilateral stroke patients were reviewed. The patients were
divided into 2 groups as early (<30 days) and delayed admission group
(>30 days) based on the length of time from stroke event to admission to
the rehabilitation unit. Potential differences between early and delayed
admission groups were examined in terms of demographic and clinical
features, rehabilitation outcomes and medical complications.
Results: The patients beginning rehabilitation in the first month following
stroke had a better Functional Independent Measurement Scores gain
than the patients beginning rehabilitation longer than one month
(12.65±5.59 vs. 8.59±5.50, p=0.008). The number of complications was
higher in the delayed admission group than the early admission group
(3.16±1.36 vs. 1.91±1.12, p=0.001). Shoulder pain and spastic upper limb was
detected more frequently in patients with delayed group (p=0.01 and
p=0.01, respectively).
Conclusion: Delayed admission time to rehabilitation caused poorer
functional outcomes, increased number of medical complications in
stroke patients. Turk J Phys Med Rehab 2007;53:45-9.
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Amaç: ‹nmeli hastalarda rehabilitasyona geç baﬂlanmas›n›n fonksiyonel sonuçlar ve t›bbi komplikasyonlar üzerine etkisini belirlemektir.
Gereç ve Yöntem: ‹lk tek tarafl› inme ata¤›n› takiben rehabilitasyon klini¤ine baﬂvuran 60 hasta çal›ﬂmaya al›nd›. Hastalar›n t›bbi dosyalar› incelendi.
Hastalar, inme olay› ile rehabilitasyona baﬂvuru süresi aras›nda geçen süreye göre, erken baﬂvuru (<30 gün) ve geç baﬂvuru (>30 gün) grubu olarak 2
gruba ayr›ld›. ‹ki grup aras›ndaki demografik ve klinik özellikler, rehabilitasyon sonuçlar› ve t›bbi komplikasyonlar aras›ndaki farklar incelendi.
Bulgular: Rehabilitasyonuna inmeden sonraki 1 ay içinde baﬂlanan hastalarda, 1 aydan geç baﬂlanan hastalara göre Fonksiyonel Ba¤›ms›zl›k Ölçe¤inde
daha fazla art›ﬂ gözlendi. (12,65±5,59 ve 8,59±5,50, p=0,008). Geç baﬂvuran hastalarda görülen t›bbi komplikasyon say›s› erken baﬂvuran hastalardan daha fazla idi (3,16±1,36 ve 1,91±1,12, p=0,001). Omuz a¤r›s› ve spastik
üst ekstremite, rehabilitasyonu geciken hastalarda daha fazla bulundu
(p=0,01 ve p=0,01).
Sonuç: ‹nmeli hastalarda rehabilitasyonun gecikmesi fonksiyonel sonuçlar›
olumsuz etkilemekte ve t›bbi komplikasyonlar›n artmas›na neden olmaktad›r. Türk Fiz T›p Rehab Derg 2007;53:45-9.
Anahtar Kelimeler: ‹nme, rehabilitasyon, fonksiyonel sonuçlar, komplikasyonlar

Introduction
Stroke is a major cause of long-term disability worldwide.
Several studies on stroke rehabilitation has been conducted to
evaluate the predictors of functional recovery because the
amount of the recovery is variable among the patients. Age,

gender, marital status, previous stroke, urinary continence,
consciousness at onset, severity of paralysis, sitting balance,
admission Functional Independence Measurement score (FIM),
age and onset to admission interval (OAI) was identified as
prognostic factors influencing rehabilitation programs and
amount of recovery (1-6). Of these predictors, delayed OAI is a
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particularly important problem for developing countries, such as
Turkey, mainly due to the insufficient number of stroke rehabilitation units and limited bed availability. The potential for rehabilitation to promote neurological recovery appears to be greatest early
in the post-stroke period and not to engage in a rehabilitation
program at that time may cause poorer outcomes (7-10). The
specific influence of delayed OAI on rehabilitation results in Turkey
was not clearly demonstrated before.
Patients who have had an acute stroke are at risk of
developing a wide range of complications secondary to their
stroke such as falls, pressure ulcers, urinary tract infection,
chest infection, depression, confusion, painful shoulder, deep
venous thrombosis, pulmonary embolism and seizures (11-14).
Many of the complications described are potentially preventable
and treatable if recognized. Besides the negative effect on the
functional outcome, delays in starting stroke rehabilitation may
avoid prevention, recognition and management of avoidable
medical complications which cause severe distress for patients
and their families. Little is known about the effect of delayed
initiation of stroke rehabilitation on medical complications (14).
The purpose of this study is to evaluate the effects of
delayed admission to rehabilitation on functional outcomes and
medical complications in Turkish stroke patients.

Materials and Methods
Patients
In this retrospective study, we reviewed the medical records
of 71 patients with first-ever stroke, who were admitted to
in-patient clinic of Süleyman Demirel University Medical School
between December 2002 and September 2006.
Stroke was defined as an acute event of cerebrovascular
origin causing focal or global neurological dysfunction lasting
greater than 24 hours (15) and the diagnosis was confirmed by
both clinician and radiographic means. Presence of previous
cerebrovascular accident (CVA), transient ischemic attacks,
subarachnoid hemorrhage, bilateral cerebral lesion, or a history
of other neurological or psychiatric disease that may compromise
cognitive functioning were excluded from the study. Among the
71 stroke patients, 60 patients fulfilled the criteria.
Demographic variables of the patients recorded were age,
sex and marital status. Medical co-morbidities (hypertension,
diabetes, heart disease), type of lesion (ischemic, hemorrhage,
emboli) and site of stroke (right or left hemisphere involvement),
OAI and length of hospital stay (LOHS) were noted.
Two medical doctors (SS and EI) reviewed the medical
records of each patient individually for the medical complications
which were present on admission and during hospital stay and
made an original list together. The definitions of medical
complications were made according to Davenport et al. (13).
Post-stroke depression was diagnosed according to the criteria
of DSM-III by a psychiatrist. Heterotopic ossification was defined
with the clinical diagnosis, elevated serum alkaline phosphatase
levels and imaging evidence from bone scintigraphy. Spasticity
was defined as a velocity-dependent increase in muscle
resistance against passive lengthening while the presence of the
position of adduction and internal rotation of the shoulder,
pronation of the forearm, flexed wrist and clasped fingers due to
spasticity was defined as spastic upper limb (16). Deep vein
thrombosis was defined with the clinical diagnosis and/or
imaging evidence from Doppler ultrasound test (13).

Functional disability within the first 48 hours of admission
and at discharge was assessed using FIM. The FIM has been
documented to be a valid and reliable measure of disability, and
a useful screening tool for Turkish patients (17). The degree of
disability was categorized as (1) mild-initial FIM>100; (2)
moderate-initial FIM 50 to 100; (3) severe- initial FIM <50 (11). The
FIM gain indicating functional improvement after rehabilitation
therapy (an amount that is calculated by subtracting the FIM
admission score from FIM discharge score) was calculated for
each patient (5). Discharge FIM and FIM gain was used for
functional outcome measures. Motor performance was assessed
at the time of admission by a physical therapist, using
Brunnstrom’s Stages of motor recovery (BMRS) (18).
The patients were divided into 2 groups based on the length
of time from stroke to admission to the rehabilitation unit. A
time to rehabilitation admission of 30 days or less from stroke
event represented early admission, while a length of time from
stroke event to admission longer than 30 days was considered
as delayed admission. The cut-off value of 30 days was used
based on the previous literature (7,10).
Potential differences between early and delayed admission
groups were examined in terms of demographic and clinical
features, rehabilitation outcomes and medical complications.
Rehabilitation
The Physical Medicine and Rehabilitation Department at
Süleyman Demirel University Medical School is located in
Isparta, located in south-west Turkey. Stroke incidence in Isparta
is 151 per 100.000 (19).
Our department has 22 beds and 5-beds are occupied by
patients with stroke (23% of all beds). Our department is the
only department performing stroke rehabilitation in the city. The
average length of stay in Neurology department of our hospital
and in state hospitals is about a month. All stroke survivors
except the patients who can not participate actively in rehabilitation
and can not tolerate daily treatment can admit the rehabilitation
program. Because of the considerable patient load and the
limited number of our stroke beds, patients are put on a waiting
list according to a prioritizing scheme, discharged to home with
a home program, and called according to the priority on the
waiting list. List is managed by the residents of our department.
Average admission time is 2.5-3 months.
Data Analysis
Analyses were performed using the soft ware program SPSS
Statistics 11.0 (SPSS International BV, Chicago, IL, USA). Results
were given as mean ± standard deviation (SD) and range.
Descriptive statistics of demographic and clinical features, as
well as medical complications were calculated. Comparison of
the early and delayed admitted patients for demographic and
clinical features, functional outcome parameters and medical
complications was made with Mann Whitney-U test for
nonparametric parameters and T-test test for parametric
parameters. Spearman correlation was used to express the
strength of the association between OAI and number of medical
complications. The significance level was set at p<0.05 for all tests.

Results
The mean age of patients was 65.73±7.93 (38-80) years.
Twenty-nine patients were female and 31 patients were male.
Fifty-two patients were married, 1 patient was single and 7
patients were widows. The most prevalent risk factor for stroke
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was hypertension (66.7%). The most common type was ischemic
stroke (81.7%). Thirty-one patients suffered left hemisphere
stroke with right-side hemiplegia. Age, sex, marital status, risk
factors, type of stroke and the side of stroke were not different
between the early and delayed admission groups (p>0.5). The
mean OAI of all patients was 86.48±65.04 (16-270) days.
Twenty-three patients (38.3%) were admitted in the rehabilitation program within 30 days (early admission group) while 37
patients (61.7%) were admitted after 30 days (delayed admission
group). The mean LOHS of all stroke patients was 26.25±9.25
(12-58) days. The mean LOHS was not different between the
groups (p=0.1). Comparison of the demographic and clinical features of the groups is presented in Table 1.
The mean FIM score of the groups was 48.86±18.72 (15-95) at
the admission and 59.01±18.99 (24-108) at discharge and the
mean FIM gain was 10.15±5.84 (0-20). FIM on admission was significantly correlated with the FIM at discharge (r=0.95, p<0.0001).
The patients beginning rehabilitation in the first month following
stroke had better FIM gain (12.65±5.59 vs 8.59±5.50, p=0.008)
and discharge FIM (66.21±21.67 vs. 54.54±15.83, p<0.01) than the
patients beginning rehabilitation longer than one month. There
were no correlations between age, type, side of the lesion, the
preexisting medical conditions and the mean F‹M gain (p>0.5).
Table 2 illustrates FIM severity on admission, total FIM score on
admission and discharge, FIM gain and BMRS on admission in the
early and delayed admitted groups.
Table 3 shows the comparison of all medical complications
seen in our early and delayed admitted stroke patients. In all
patients, shoulder pain, spastic upper limb, deep vein thrombosis,

pressure ulcer and heterotopic ossification was present at
admission. The other complications developed during the hospital
stay. The number of complications was correlated with OAI in all
patients (r=0.41, p=0.01). Number of complications was higher in
the delayed admission group than the early admission group
(3.16±1.36 vs. 1.91±1.12, p=0.001). The number of shoulder pain
and spastic upper limb was higher in the delayed admission
group compared with the early admission group (p=0.01 and
p=0.01, respectively). The number of patients with depression,
incontinence, urinary tract infection, complex regional pain
syndrome–type 1, deep venous thrombosis and heterotopic
ossification was higher in the delayed admission group but it was
not statistically significant (p>0.05). The presence of medical
complications did not effect FIM gain in both groups (p>0.05).

Table 1. Comparison of the demographic and clinic features of the
patients (n=60).

Early admission
roup (n=23)

Delayed admission
group (n=37)

Age (years)

64.13±6.57

66.72±8.61

OAI (days)

25.43±5.55

124.43±55.26*

34±9.79

30.08±8.23

LOHS (days)

Table 2. FIM severity and rehabilitation outcomes of the groups
(n=60).

Early admission Delayed admission
group (n=23)
group (n=37)
FIM severity
Mild

3

0

Moderate

9

16

Severe

11

21

FIM on admission

53.56±22.51

45.94±15.15

FIM on discharge

66.21±21.67*

54.54±15.83

FIM gain

12.65±5.59†

8.59±5.50

Upper extremity
BMRS, admission

2.69±1.71

2.16±1.28

Hand BMRS, admission

2.30±1.66

1.97±1.57

Lower extremity
BMRS, admission

3.34±1.64

3.18±1.26

*p<0.05, †p<0.001. FIM: Functional Independence Measure.
BMRS: Brunnstrom’s Stages of motor recovery.

Table 3. Medical complications seen in our stroke patients (n=60).

Sex (n)
Female
Male

11
12

18
19

Marital status (n)
Married
Widow
Single

21
2
0

31
1
5

Co-morbidities (n)
Hypertension
Diabetes
Heart disease

12
5
8

28
14
11

17
4
1

32
4
1

Type of stroke (n)
Infarct
Hemorrhage
Emboli
Side of paresis (n)
Right
Left

47

12
11

19
18

*p<0.05, OAI: Onset to admission interval, LOHS: Length of hospital stay.

Early admission
group (n=23)

Late admission
group (n=37)

1.91±1.12

3.16±1.36*

Shoulder pain

13

32†

Depression

11

25

Spastic upper limb

6

22†

Incontinence

5

11

Complex regional
pain syndrome–type 1

4

5

Urinary tract infection

3

7

Deep vein thrombosis

2

4

Pressure ulcer

0

3

Heterotopic osssification

0

2

Falls

1

2

Number of medical
complications

†

*p<0.001, p<0.05.
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Discussion
The onset of admission interval varies between 60-70 days
even in the greatest rehabilitation centers of Turkey with a
relatively greater bed availability (3,4,20). The significant delay
between the clinical stability of stroke and admission to stroke
rehabilitation units occurs in developing countries compared
with developed countries mainly due to the insufficient number
of stroke rehabilitation units and limited bed availability. For
example OAI in Thailand is 53 days (1), 271.5 days in Brazil (21)
compared with 20 days of OAI in United States (22) and Italy
(23). The mean OAI of the Turkish patients was 86 days in the
present study.
Stroke rehabilitation is believed to modulate the pattern of
recovery, probably by interacting with the underlying healing
processes (24) and the potential for rehabilitation to promote
neurological recovery appears to be greatest early in the
post-stroke period (7). The majority of functional recovery has
been reported to occur within the first 30 days of a stroke event
(25,26) and even with optimal rehabilitation procedures the
recovery process in stroke is accepted to plateau by 6 months
(24,27,28). Delay in starting stroke rehabilitation, the patients
may catch the most valuable time for improving their functional
outcomes. Our stroke patients who admitted to rehabilitation
within 30 days had favorable functional gains from rehabilitation and our result supports the previous data which suggests
that the potential for rehabilitation to promote neurological
recovery appears to be greatest early in the post-stroke period
(7-10). Salter et al. (7) examined the impact of admission time in
435 stroke patients and showed that patients admitted to
stroke rehabilitation within 30 days experienced greater
functional gains. In a study of Maulden et al. (8), fewer days
from stroke symptom onset to rehabilitation admission is
associated with better functional outcomes at discharge in 969
stroke patients. Maulden et al. hypothesized that the optimal
window for increased synaptic plasticity may occur early in the
post stroke period, allowing for greater gains if rehabilitation is
carried out during this critical interval. Paolucci et al. (9)
assessed the specific influence of OAI on rehabilitation results
in stroke patients after age and disability matching to rule out
the influence of recognized strong prognostic factors and
suggested that, stroke patients who began to rehabilitation
treatment within the first 20 days was associated with a
significantly greater improvement than delayed treatment.
Musicco et al. (10) examined the effect of timing of initiation of
rehabilitation on early and long-term outcome of 1716 stroke
patients and found that patients who initiated the rehabilitative
procedures early (within 7 days after stroke) had better long
term outcomes than did those who initiated the rehabilitation
after more than one month.
Medical complications are believed to be an important
problem after acute stroke and present potential barriers to
optimal recovery (11). The prevention, recognition and management of medical complications after stroke form an integral
part of stroke rehabilitation (29). When stroke rehabilitation is
delayed, some avoidable but distressing medical complications
may develop. The number of medical complications was
correlated with the OAI in the present study. This correlation
was not found in the studies of Dromerick & Reding (14) and

Roth (12). However their mean OAI was 37 days and 17 days
respectively. These OAIs are very short compared with our OAI
of 86 days. Our delayed admission group had more shoulder
pain and spastic upper limb when compared with the early
admission group and these complications were detected on
hospital admission. Shoulder pain and spastic upper limb are
two disabling but avoidable complications which can be properly
managed when detected on time (30,31). Moreover, although
not statistically significant, depression, incontinence, urinary
tract infection, complex regional pain syndrome–type 1, deep
venous thrombosis and heterotopic ossification were more
common in the delayed admission group. Not to find a statistical
difference may be due to the low number of patients in our
study. The frequency of the most commonly seen medical
complications was quite high in the present study. Shoulder
pain occurred in a frequency of 75%, depression 60% and
spastic upper limb 47% in our patients. The high medical
complication rates are in line with the results of the previous
studies from Turkey (3,4). Delayed admission in stroke rehabilitation among Turkish stroke patients might be a reason for
increased medical complications.
The presence of medical complications was not correlated
with the functional recovery in the present study. Except deep
vein thrombosis, the medical complications we detected in this
study were not life threatening and they did not interrupt the
rehabilitation program. This may be an explanation for this
result.
In conclusion, delayed onset to rehabilitation caused poor
functional outcome and increased number of medical
complications in Turkish stroke patients. Shoulder pain and
spastic upper limb was the main medical complications in our
delayed admitted stroke patients. Greater efforts to initiate
rehabilitation as soon as possible should result in improved
functional outcomes and reduced number of medical
complications in most patients with stroke.

References
1.
2.
3.
4.
5.
6.
7.
8.
9.

Suputtitada A, Aksaranugraha S, Granger CV, Sankaew M. Results of
stroke rehabilitation in Thailand. Disabil Rehabil 2003;25:1140-5.
Inouye M, Kishi K, Ikeda Y, Takada M, Katoh J, Iwahashi M, et al.
Prediction of functional outcome after stroke rehabilitation. Am J
Phys Med Rehabil 2000;79:513-8.
Gökkaya N, Aras MD, Cardenas D, Kaya A. Stroke rehabilitation
outcome: the Turkish experience. Int J Rehabil Research
2006;29:105-11.
Tur BS, Gürsel YK, Yavuzer G, Küçükdeveci A, Aras›l T. Rehabilitation
outcome of Turkish stroke patients: in a team approach setting.
Int J Rehabil Research 2003;26:271-7.
Inouye M, Hashimoto H, Mio T, Sumino K. Influence of admission
functional status on functional change after stroke rehabilitation.
Am J Phys Med Rehabil 2001;80:121-5.
Sze K-H, Wong E, Or KH, Lum CM, Woo J. Factors predicting stroke
disability at discharge: a study of 793 Chinese. Arch Phys Med
Rehabil 2000;81:876-80.
Salter K, Jutai J, Hartley M, Foley N, Bhogal S, Bayona N et al.
Impact of early vs. delayed admission to rehabilitation on functional
outcomes in persons with stroke. J Rehabil Med 2006;38:113-7.
Maulden SA, Gassaway J, Horn SD, Smout RJ, DeJong G. Timing of
initiation of rehabilitation after stroke. Arch Phys Med Rehabil
2005;86:S34-S40.
Paolucci S, Antonucci G, Grasso GM, Morelli D, Troisi E, Coiro P, et al.
Early versus delayed inpatient stroke rehabilitation: A matched
comparison conducted in Italy. Arch Phys Med Rehabil
2000;81:695-700.

Turk J Phys Med Rehab 2007;53:45-9
Türk Fiz T›p Rehab Derg 2007;53:45-9

Savaﬂ et al.
Stroke Rehabilitation, Functional Outcomes and Complications

10. Musicco M, Emberti L, Nappi G, Caltagirone C. Early and long-term
outcome of rehabilitation in stroke patients: the role of patient
characteristics, time of initiation and duration of interventions.
Arch Phys Med Rehabil 2003;84:551-8.
11. Langhorne P, Stott DJ, Robertson L, MacDonald J, Jones L,
McAlpine C, et al. Medical complications after stroke. A multicenter
study. Stroke 2000;31:1223-9.
12. Roth EJ, Lovell L, Harvey RL, Heinemann AW, Semik P, Diaz S.
Incidence of risk factors for medical complications during stroke
rehabilitation. Stroke 2001;32:523-9.
13. Davenport RJ, Dennis MS, Wellwood I, Warlow CP. Complications
after acute stroke. Stroke 1996;27:415-20.
14. Dromerick A, Reding M. Medical and neurological complications
during inpatient stroke rehabilitation. Stroke 1994;25:358-61.
15. Foulkes MA, Wolf PA, Price TR, Mohr JP, Hier DB. The stroke data
bank: design, methods, and baseline characteristics. Stroke
1988;19:547-54.
16. Mayer NH, Esquenazi A, Childers MK. Common patterns of clinical
motor dysfunction. Muscle Nerve Suppl 1997;6:S21-35.
17. Küçükdeveci AA, Yavuzer G, Elhan AH, Sonel B, Tennant BA.
Adaptation of the Functional Independence Measure for use in
Turkey. Clin Rehab 2001;15:311-9.
18. Sawner K, Lavigne J. Brunnstrom’s movement therapy in
hemiplegia. A neurophysiological approach. 2nd ed. Philadelphia:
JB Lippincot & Co. 1992.
19. Akhan G, Kutluhan S, Eren N, Koyuncuo¤lu HR, Demirci S. Isparta ili
inme insidans›. Türk Nörol Derg 1999;2:108-14.
20. Yavuzer G, Küçükdeveci A, Aras›l T, Elhan A. Rehabilitation of stroke
patients. Clinical profile and functional outcome. Am J Phys Med
Rehabil 2001;80:250-5.

21.
22.

23.
24.
25.
26.
27.
28.

29.
30.
31.

49

Carod-Artal FJ, Medeiros MSM, Horan TA, Braga LW. Predictive
factors of functional gain in long-term stroke survivors admitted to
a rehabilitation programme. Brain Injury 2005;19:667-73.
Deutsch A, Fiedler RC, Iwanenko W, Granger CV, Russell CF. The
uniform data system for medical rehabilitation report: patients
discharged from subacute rehabilitation programs in 1999. Am J
Phys Med Rehabil 2005;82:703-11.
Franceschini M, Aliboni S, Rizzi B, Agosti M. Stroke rehabilitation
pathways and procedures in Italy. Eur Med Phys 2004;40:251-6.
Kwakkel G, Kollen B, Lindeman E. Understanding the pattern of
functional recovery after stroke: facts and theories. Restor Neurol
Neurosci 2004;22:281-99.
Duncan PW, Lai SM. Stroke recovery. Top Stroke Rehabil 1997;4:51-8.
Kelley-Hayes M, Wolf P, Kase CS, Gresham GE, Kannel WB,
D’Agostino RB. Time course of functional recovery after stroke: the
Framingham study. J Neurol Rehabil 1989;3:65-70.
Gilman S. Time course and outcome of recovery from stroke: relevance to stem cell treatment. Exp Neurol 2006;199:37-41.
Jørgensen HS, Nakayama H, Raaschou HO, Vive-Larsen J, Støier M,
Olsen TS. Outcome and time course of recovery in stroke. Part II:
Time course of recovery. The Copenhagen stroke study. Arch Phys
Med Rehabil 1995;406-12.
Dobkin B. Neuromedical complications in stroke patients transferred
for rehabilitation before and after diagnostic related groups. J
Neuro Rehabil 1987;1:3-7.
Aras M, Gökkaya NKO, Cömert D, Kaya A, Çakci A. Shoulder pain in
hemiplegia: results from a national rehabilitation hospital in Turkey.
Am J Phys Med Rehabil 2004;83;713-19.
Pizzi A, Carlucci G, Falsini C, Verdesca S, Grippo A. Evaluation of
upper-limb spasticity after stroke: A clinical and neurophysiological
study. Arch Phys Med Rehabil 2005;86:410-15.

