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Incidence and Risk Factors of Medical Complications during
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Background: Knowing the types and frequency of medical complications of stroke patients
during inpatient rehabilitation, together with the ability to identify high-risk
patients, would be extremely helpful for providing the best possible physio-
logic environment for their recovery.

Methods: A retrospective study was conducted. Charts of 346 stroke patients who were
consecutively admitted or transferred for inpatient rehabilitation in a tertiary
care hospital from October 1997 to September 1998 were reviewed.
Demographic and stroke characteristics, preexisting neuromedical condi-
tions, neurological deficits, disability level, medical complications occurring
during inpatient rehabilitation, and complications that required transfer off
the rehabilitation ward were recorded for each patient. Univariate and step-
wise multiple logistic regression analyses were performed to determine the
factors that were significantly associated with the occurrence of any medical
complication.

Results: Forty-four percent of patients experienced 1 or more complications. The
most common complications were musculoskeletal pain (15.0%), urinary
tract infection (13.6%), depression (9.3%), upper gastrointestinal tract bleed-
ing (4.9%), and pneumonia (4.9%). Ten patients were transferred to the acute
care ward during admission because of severe medical complications.
Among them, 5 had a recurrent stroke, 3 had pneumonia, 1 had ventricu-
loperitoneal shunt obstruction, and 1 had organic psychosis.
The occurrence of any of the medical complications was significantly associ-
ated with the following factors which were presented at admission or transfer
to the rehabilitation ward: being female, having no voluntary movement of
the affected hand, being more functionally dependent, and having to undergo
Foley catheter insertion.

Conclusions: Medical complications were common among stroke patients undergoing
inpatient rehabilitation. Prevention and proper management are also very
important in the rehabilitation ward.
(Chang Gung Med J 2005;28:31-8)
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Data from the Framingham study indicate that
many comorbid medical diseases occur signifi-

cantly more frequently among survivors of stroke
than among matched controls.(1,2) Medical complica-
tions are believed to be an important problem after
acute stroke, and these complications present poten-
tial barriers to an optimal recovery.(2,3) In addition,
some patients need to be transferred back to an acute
care setting, which interrupts the inpatient rehabilita-
tion therapy and further increases the overall cost of
stroke management.(4-11) The risk of mortality and
institutionalization are significantly increased in
patients suffering complications during rehabilita-
tion.(4,6,8)

The management of medical complications con-
stitutes a prominent part of stroke inpatient rehabili-
tation. Knowing which complications often occur
and identifying the clinical factors that are associated
with an increased risk of experiencing these compli-
cations would be valuable in facilitating implementa-
tion of appropriate prevention and management
interventions.(12-17) The vast majority of current find-
ings concerning medical complications during stroke
inpatient rehabilitation are based on data collected in
Western countries.(6,8-14,16,17) Many aspects of Taiwan's
health care system and clinical practice differ from
those of Western countries. These differences might
cause different presentations of complications among
stroke patients in Taiwan compared with those in
Western countries.

Our goal in this study was to examine the fre-
quency and types of medical complications that
occur during stroke inpatient rehabilitation. We also
wanted to determine which complications result in
transfer to an acute care facility and to identify which
concurrent factors place stroke patients at increased
risks for the occurrence of complications.

METHODS

Patients with a primary diagnosis of stroke, who
were consecutively admitted or transferred to the
rehabilitation ward of a tertiary care hospital for
comprehensive inpatient stroke rehabilitation from
October 1997 to September 1998, were enrolled.
Their medical charts were reviewed. Stroke, defined
as an acute event of cerebrovascular origin causing
focal or global neurological dysfunction lasting > 24
h, was confirmed by both clinical and radiographic

evidence. Included were patients who were ≥ 18
years of age, whose stroke had occurred within the
prior 3 months, and whose primary reason for admis-
sion or transfer to the rehabilitation ward was dis-
ability resulting from the stroke. Patients who had
other neurological disease, such as parkinsonism,
poliomyelitis, and cancer, were excluded.

The medical complications that occurred during
the inpatient rehabilitation period for each patient
were recorded. Medical complications were defined
as medical or neurological management problems
that generated a physician's order for evaluation or
management. Recurrent events, such as adjustments
of antihypertensive medication or insulin dosages,
were not counted as medical management problems.
We also recorded the patients' demographic data,
preexisting neuromedical conditions, the characteris-
tics of their stroke, the severity of the neurologic
deficits, and disability level at the time of admission
or transfer to the rehabilitation ward. The type of
stroke was defined as either hemorrhagic or
ischemic. The location of lesions was defined as
either supratentorial or infratentorial. The side the
lesion was on was defined as either right, left, or
bilateral. The motor neurologic deficits of each
patient were measured using Brunnstrom's stages of
motor recovery.(18) We reclassified our patients into 2
groups as Brunnstrom's stages ≤ 2 and stages >2.
Patients' level of disability in activities of daily living
(ADLs) was assessed using the Barthel index.(19) The
duration between stroke onset and rehabilitation
admission and length of stay in the rehabilitation
ward were both documented.

Data analysis
The number of medical complications during

rehabilitation was counted for each patient. The fre-
quency of each of the medical complication and the
incidence of those medical complications that result-
ed in transfer to an acute care ward were determined.

Many patients had more than 1 complication.
Because of the diverse nature and incidence of those
medical complications, the presence or absence of
any medical complication was used in the subse-
quent analyses. Chi-square test was used to deter-
mine the relationship of each of the demographic and
stroke characteristics, neurological deficits, and pre-
existing medical conditions, with the occurrence of
any medical complications. Continuous variables
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between patients with and without complications
were compared using the t-test. Stepwise multiple
logistic regression analysis was conducted using the
significant factors (p < 0.05) predicting the occur-
rence of medical complications during a stroke inpa-
tient's rehabilitation. All analyses were performed
using SAS (SAS, 2002).

RESULTS 

In all, 346 patients were recruited for the study.
A description of the demographic and stroke charac-
teristics of the patients is provided in Table 1. The
346 patients ranged in age from 27 to 86 years (mean
= 65 years); 186 (53.8%) were male. The strokes
were predominantly ischemic in origin (76.3%), and
they more commonly involved the supratentorial
region (87.8%). Left (48.0%) and right (45.7%)
hemisphere pathology was equally represented. The
mean onset-to-rehabilitation ward admission interval
was 17.4 14.9 days. The mean length of the reha-
bilitation stay was 28.0 13.8 days. The frequencies
of preexisting medical conditions among the patients
are displayed in Table 2, which shows that hyperten-
sion (78.9%), diabetes mellitus (37.9%), prior stroke
(25.4%), a history of hyperlipidemia (24.9%), and a
history of smoking (18.8%) were the most common
preexisting conditions.

Of the 346 patients, 151 (44%) experienced at
least 1 medical complication, among them 110 had 1
complication, 29 had 2 complications, 9 had 3 com-

plications, and 3 had 4 complications. Table 3 lists
the types and frequencies of medical complications.
It shows that musculoskeletal pain (15.0%), urinary
tract infection (13.6%), depression (9.3%), upper
gastrointestinal tract bleeding (4.9%), and pneumo-
nia (4.9%) were identified most frequently. One
patient experienced sudden death due to cardiac
arrest of unknown cause. Of the patients with com-
plications, most were managed in the rehabilitation
ward, and only 10 patients required transfer back to
an acute-care setting, among them, 5 had recurrent
stroke, 3 had pneumonia, 1 had ventriculoperitoneal
shunt obstruction, and 1 had organic psychosis. Two
patients died after transfer due to respiratory failure.

Table 4 presents the results of the univariate
analysis. The occurrence of complications was sig-

Table 1. Demographic and Stroke Characteristics of Stroke
Patients Admitted or Transferred for Inpatient Rehabilitation (N =
346)

Age (years, mean SD) 65.2 11.4
Gender, no. (%)

Female 160 (46.2%)
Male 186 (53.8%)

Type of stroke, no. (%)
Ischemic 264 (76.3%)
Hemorrhagic 82 (23.7%)

Location of lesion, no. (%)
Supratentorial 304 (87.8%)
Infratentorial 42 (12.2%)

Side of stroke, no. (%)
Right hemisphere 158 (45.7%)
Left hemisphere 166 (48.0%)
Bilateral hemispheres 22 (  6.4%)

Table 2. Preexisting Medical Conditions of the Study Patients

Medical condition No. (%)
Hypertension 273 (78.9%)
Diabetes mellitus 131 (37.9%)
Prior stroke 88 (25.4%)
Hyperlipidemia 86 (24.9%)
Smoking 65 (18.8%)
Alcoholism 30 (  8.7%)
UGI bleeding 24 (  6.9%)
Arrhythmia 20 (  5.8%)
COPD 14 (  4.1%)
Renal failure 13 (  3.8%)
Seizures 8 (  2.3%)
Myocardial infarction 5 (  1.5%)
Angina 4 (  1.2%)

Abbreviations: UGI: upper gastrointestinal tract; COPD:
chronic obstructive pulmonary disease.

Table 3. Number of Patients with Neuromedical Complications
during Acute Inpatient Rehabilitation

Medical complication No. (%)
Musculoskeletal pain 52 (15.0%)
Urinary tract infection 47 (13.6%)
Depression 32 (  9.3%)
Pneumonia 17 (  4.9%)
Upper gastrointestinal tract bleeding 17 (  4.9%)
Gouty arthritis 6 (  1.7%)
Stroke progression 5 (  1.5%)
Pressure sores 5 (  1.5%)
Seizures 4 (  1.2%)
Sudden death 1 (  0.3%)
Others 23 (  6.7%) 
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nificantly associated with patients of female gender
(p = 0.004), those with greater neurological deficits
(p < 0.0001), those with severe disability (p <
0.0001), whose who had a Foley catheter inserted (p
< 0.0001), and those who required longer rehabilita-
tion hospitalization (p < 0.0001).

Results of the stepwise multiple logistic regres-
sion analysis are shown in Table 5. Four factors
recorded at admission or upon transfer to the rehabil-
itation ward were independently related to the occur-
rence of any complication. These were being female
(p = 0.0008), having a severe disability (p = 0.0001),
having no voluntary movement in the affected hand
(p = 0.015), and having undergone insertion of an
indwelling urethral catheter (p = 0.024).

DISCUSSION 

To say that "a patient is medically stable and
ready for stroke rehabilitation" is inaccurate and mis-
leading. Our data show that inpatient stroke rehabili-
tation is a medically active service; 44% of patients
developed medical complications, and 3% required
transfer back to an acute care setting. Several stud-
ies(8-10,13-17) have shown that 44%~95% of stroke
patients undergoing rehabilitation develop medical
complications during their inpatient stay. In compari-
son, the complication rate in our study (44%) was
lower. The variation could probably be due to several
factors. First, this was a 1-hospital study, and referral
bias cannot be excluded. Second, the definition of
what constitutes a complication varies among these
studies. Some included vascular risk factors, such as

Table 4. Factors Related to Medical Complications during Inpatient Stroke Rehabilitation through Univariate Analysis

Factor Patients with medical Patients without medical Odds ratio p
complications N = 151 complications N = 195 (95%CI)

Age (years) 64.2 11.5 66.2 10.8 0.209
Male gender 68 (45.0%) 118 (60.5%) 0.54 (0.35~0.82) 0.004
Infarct 111 (74.0%) 153 (78.5%) 0.78 (0.47~1.29) 0.333
Side: Left 68 (45.3%) 98 (50.3%) 0.76* (0.31~1.90) 0.652

Right 72 (48.0%) 86 (44.1%) 0.92* (0.37~2.29)
Bilateral 10 (6.7%) 11 (5.6%)

Supratentorial 131 (87.3%) 173 (88.7%) 1.14 (0.59~2.19) 0.69
DM history 60 (39.7%) 71 (36.4%) 1.15 (0.74~1.78) 0.527
Hypertension history 120 (79.5%) 153 (78.5%) 1.06 (0.63~1.79) 0.820
Heart disease history 12 (8.0%) 17 (8.7%) 0.90 (0.42~1.96) 0.798
COPD history 9 (6.0%) 5 (2.6%) 2.41 (0.79~7.34) 0.112
Previous stroke 40 (26.5%) 48 (24.6%) 1.10 (0.68~1.80) 0.691
Smoking 23 (15.2%) 42 (21.5%) 0.65 (0.37~1.15) 0.136
Alcoholism 9 (6.0%) 21 (10.8%) 0.53 (0.23~1.18) 0.115
Hyperlipidemia 34 (22.5%) 52 (26.7%) 0.80 (0.49~1.31) 0.376
Brunnstrom stage of affected arm ≤ 2 102 (67.6%) 88 (45.1%) 2.53 (1.63~3.94) < 0.0001
Brunnstrom stage of affected hand ≤ 2 106 (70.2%) 88 (45.1%) 2.86 (1.83~4.48) < 0.0001
Brunnstrom stage of affected LE ≤ 2 89 (58.9%) 74 (38.0%) 2.35 (1.52~3.62) <0.0001
Barthel index 36.8 19.4 51.3 20.6 <0.0001
Aphasia 18 (11.9%) 17 (8.7%) 1.42 (0.70~2.85) 0.327
NG tubes 38 (25.2%) 35 (18.0%) 1.54 (0.92~2.58) 0.103
Foley catheter 31 (20.5%) 12 (6.2%) 3.94 (1.95~7.97) < 0.0001
Tracheostomy 1 (0.7%) 1 (0.5%) 1.29 (0.08~20.85) 1.00 
Time from stroke onset to rehab (days) 19.1 38.0 12.8 14.6 0.057
Length of stay (days) 33.9 23.3 18.6 16.2 < 0.0001

Abbreviations: DM: diabetes mellitus; COPD: chronic obstructive pulmonary disease; LE: lower extremity; NG: nasogastric; rehab:
rehabilitation.
* relative to bilateral side. 
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hypertension or diabetes mellitus, as complications,(8-

10,14) while others concentrated on problems that were
clearly secondary to the stroke incident.(13) In our
study, only those evaluations performed by a physi-
cian that resulted in a physician's order intervention
were included. Moreover, recurrent events such as
insulin or antihypertensive medication adjustments
were not counted as a single management problem in
our study. Third, this was a retrospective study, we
identified the complications from case notes. The
results could have been influenced by the quality of
note-keeping. Fourth, complication rates might also
be expected to vary depending on the characteristics
of individual rehabilitation units. At our ward, 3/4 of
the beds are for stroke patients. Our clinical pathway
for caring for stroke patients includes some risk-
management protocols. We believe that organized
stroke care may be another factor contributing to the
low incidence of complications.

By further analyzing the frequency of each com-
plication, we found that neurological complications
were much less frequent (19%) than medical compli-
cations (81%). This is consistent with previous find-
ings.(10) We also found that most of the observed fre-
quencies of these complication were lower compared
with other results of other studies,(8-10,13-16) except that
we reported a higher frequency of upper gastroin-
testinal tract bleeding. A number of medical compli-
cations, such as pulmonary embolization, myocardial
infarction, and deep venous thrombosis, that are
thought to plague debilitated stroke patients, were
absent from our study.

Considering the type of complications, Kalra et
al.(13) found that there appeared to be significant dif-
ferences in different stroke care settings. The types
of complications recorded in the stroke unit (e.g.,
aspiration, musculoskeletal pain, and depression)
suggested the staff's greater awareness of stroke-
related problems, whereas more-severe and poten-
tially life-threatening complications (e.g., urinary

problems and chest infection) were more frequently
reported for stroke patients managed in general med-
ical wards. The 3 most common complications in our
study were musculoskeletal pain, urinary tract infec-
tion, and depression, types similar to those in the
stroke unit discussed above.

When medical complications occur during reha-
bilitation, most patients are managed in our ward,
except for those with complications which are seri-
ous enough may require transfer to an acute-care
ward for treatment. Various studies have shown that
approximately 7%~19% of stroke patients undergo-
ing rehabilitation need to be transferred back to an
acute-care setting.(4-11) Only 3% of patients in this
study had complications that required a transfer. That
rate is much lower than those of other studies.(11,21)

The decision to transfer a patient to an acute-care
facility depends on the type and severity of the com-
plication, the ability of the rehabilitation medical and
nursing staff to manage the complication, and the
patient' ability to continue to participate in the reha-
bilitation program while undergoing treatment for
the complication.(11) Our rehabilitation ward is con-
nected to an acute medical care unit in the same hos-
pital, so it is convenient to consult with the medical
doctors there and seek suggestions for medical care.
This arrangement might have contributed to the
lower transfer rate. In some studies,(11,21) venous
thromboembolism was a leading complication
requiring transfer. In our study, no such complication
occurred, and this also might have had an effect on
the transfer rate.

Knowing which patients are at high risk of com-
plications is useful in medical management. Risk
factors for medical complications in stroke rehabili-
tation have been studied, and the limited and some-
what-contradictory evidence suggests that advancing
age, the severity of neurological deficits and disabili-
ties caused by the stroke,(3,9,10,13,14) certain preexisting
medical conditions,(9,12) the length of the rehabilitation
stay,(9,10,14) a stroke located in the anterior cerebral cir-
culation region,(15) and urinary incontinence(15) may
increase the risk of a complication occurring. Factors
that were found to be unrelated to complications dur-
ing stroke rehabilitation included the interval
between stroke onset and rehabilitation admission,
and the type of stroke (ischemic vs. hemorrhagic).(10)

We used univariate analyses to investigate a
number of potential risk factors for developing com-

Table 5. Factors Significantly Related to Complications through
Stepwise Multiple Logistic Regression Analysis

Factor Odds ratio (95%CI) p

Male gender 0.45 (0.28~0.72) 0.0008
Barthel index 0.97 (0.96~0.99) 0.0001
Brunnstrom stage of affected hand ≤ 2 1.90 (1.13~3.19) 0.015
Foley catheter 2.43 (1.12~5.26) 0.024
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plications. Complications were more common with
female patients, those with severe neurologic deficits
or disability presenting at admission or transfer to the
rehabilitation ward, and those who had to undergo
Foley catheter insertion. After multivariate analysis,
4 of the factors were independently related to the
occurrence of a medical complication: being female,
having a severe disability, having no voluntary
movement the affected hand, and having to undergo
Foley catheter insertion. Kalra and colleagues(13)

reported that complications were more frequently
recorded in patients with severe stroke deficits.
Using the NIHSS scale, Roth(14) also demonstrated
that the severity of the neurological deficit on admis-
sion to rehabilitation was the strongest predictor of
both medical complications and a complication that
required a transfer. Dromerick and Reding(10) used a
3-level impairment scale to show that the severity of
stroke was related to the likelihood and number of
complications in 100 stroke rehabilitation patients.
We had similar results: those among our study
patients with voluntary movement of the affected
limbs, especially the affected hand, had a significant-
ly lower incidence of complications. We also noted
that patients with a lower Barthel index score had a
significantly higher incidence of complications. It is
noteworthy that indwelling urethral catheters and
feeding tubes also have the potential to directly con-
tribute to or otherwise be associated with increased
complications during stroke rehabilitation.(14,22) In our
study, only indwelling urethral catheters were associ-
ated with an increased incidence of complications.
We also found that female patients had an increased
incidence of complications; this was not found in
other studies. Wang et al.(23) found that among stroke
patients in Taiwan, women experienced lower sur-
vival rates than men, with a difference of 9.7% by
the second year of follow-up. According to our clini-
cal observations, male stroke patients receive better
care from their families than female stroke patients.
This may explain why female stroke patients have
higher complication rates and lower survival rates.
Advanced age was found to be predictive of compli-
cations by Davenport et al.(15) but unrelated to com-
plications by Dromerick and Reding.(10) Age was not
a predictor in our study. Some studies(9,12) have shown
that certain preexisting medical conditions increase
the risk of complications. We found no preexisting
medical condition that was an independent predictor.

There was a significant association between the
length of the hospital stay and the occurrence of
complications. In some medical records, it was
apparent that the occurrence of complications had
prevented participation in therapy programs, and
resulted in a lengthening of the hospital stay.

The ability to generalize the results of this
investigation may be limited by the fact that it was a
hospital-based study and thus may have suffered
from referral bias. Despite this limitation, the poten-
tial clinical implications of the study are clear. These
data provide valuable information regarding the
occurrence of complications during stroke inpatient
rehabilitation in Taiwan. This information not only
provides a benchmark of event rates that may help
physicians measure the success of their individual
care, but may also be helpful in determining neces-
sary preventive therapies. Knowledge of the severity
of the stroke and gender, together with the need for
Foley catheter insertion can assist clinicians in iden-
tifying patients at higher risk for complications that
may interrupt inpatient rehabilitation. Many of the
complications described in the study are potentially
preventable or treatable if recognized. Examples
include the early identification of dysphagia to pre-
vent aspiration pneumonia, the judicious use of
indwelling catheters to prevent urinary tract infec-
tions, and frequent body repositioning to prevent
pressure ulcers. Protocols for the prevention, detec-
tion, and treatment of the most common complica-
tions should be established in each rehabilitation
ward. Subsequent research is required to determine
whether increased vigilance in the care of patients
with these traits can reduce the incidence of compli-
cations occurring and improve the outcomes of
stroke inpatient rehabilitation.

More than 40% of stroke patients had medical
complications during their inpatient rehabilitation.
This implies that stroke inpatient rehabilitation is an
active medical service and that medical monitoring,
prevention, and management are necessary and
should be concurrent with inpatient rehabilitation
services.
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