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Abstract

Introduction: Stroke patients commonly experience vari-
ous medical complications during their rehabilitation stay.
Understanding complications in hemorrhagic stroke pa-
tients can determine the patient’s prognosis.

Aim: This study aimed to explore complications as prog-
nostic factors among patients with hemorrhagic stroke.

Methods: This was an observational analytic study with ret-
rospective design. We analyzed the medical records of 480
patients admitted with hemorrhagic stroke between 2017
and 2018 at Bethesda Hospital, Indonesia. Disability, mor-
tality, and length of stay (LoS) were assessed as clinical
outcomes for this study. Multivariate logistic regression was
used to analyze the data.

Results: The data were obtained from 480 patients with
hemorrhagic stroke that majority of males (58.5%), with <
60-years-old (52.3%), stroke onset > 3 hours (87.5%), and
had stroke for the first time (82.9%). The most common
complications were Gl tract bleeding (19.8%), whereas the
least was decubitus ulcer (1.5%). There were 25.8% pa-
tients died during hospitalization period. Among 356 survi-
vors, there were no significant prognosis factors of disability
in subjects. Logistic regression found stroke onset = 3 hours
(OR: 0.34; 95% CI: 0.19-0.59; p < 0.001) and Gl tract bleed-
ing (OR: 30.8; 95% CI: 16.93-55.88; p < 0.001) to be an
independent predictors of mortality in hemorrhagic stroke,
whereas Gl tract bleeding (OR: 0.54; 95% Cl: 0.31-0.95; p =
0.03) and UTI (OR: 4.73; 95% CI: 1.11-20.1; p = 0.04) were
also an independent predictors of prolonged length of stay
in hemorrhagic stroke.

Conclusion: This study identify complications as prognos-
tic factors in hemorrhagic stoke patients. Stroke onset > 3
hours, Gl tract bleeding, and UTI were independent predic-
tors of poor prognosis in hemorrhagic stroke. There was no
prognosis factor that affects disability in subjects.
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Background

Stroke is one of the most important causes of global
morbidity and mortality. In 2013, stroke was ranked sec-
ond as the most common cause of death, responsible
for 6.5 million deaths globally and the third most com-
mon cause of disability in the world. According to the
latest world health organization (WHO) data published
in 2017, stroke was the leading cause of death in Indo-
nesia reached 332,663 or 19.79% of total deaths of the
country. Stroke patients commonly experience medical
complications such as pneumonia, urinary infection,
decubitus, falls, deep vein thrombosis, and constipation
from their rehabilitation stay. These complications may
disrupt rehabilitation process and have been associated
with increased mortality [1-4].

Stroke can be divided into 2 main types, which are
ischemic and hemorrhagic stroke. Patients who suf-
fer ischemic strokes have a tendency of better chance
for survival than those who experience hemorrhag-
ic strokes, as hemorrhagic stroke not only damages
brain cells but also may lead to increased pressure on
the brain. There are two types of hemorrhagic stroke,
which are intracerebral hemorrhagic (ICH) and sub-
arachnoid hemorrhagic (SAH). Past study showed that,
intracerebral hemorrhagic (ICH), a subtype of hem-
orrhagic stroke, predicted poor neurologic outcome
of long-term disability and higher mortality as com-
pared to ischemic stroke [5,6].
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Stroke survivors present further challenges in
rehabilitation because most strokes occur with oth-
er serious medical diagnoses or comorbidity, which
increase the stroke survivor’s tendency for devel-
oping medical complications during their rehabilita-
tion stay. Unlike many patients seen in rehabilitation
units, stroke survivors are more likely in older age
and to have other chronic medical conditions. Many
stroke survivors with complications can affect the pa-
tients prognosis during their hospitalization, which
leads to more complex management in attempt to
control risk factors and prevent recurrent strokes [7].

The high incidence of disability and mortality in hem-
orrhagic stroke requires special attention, therefore
managing complications on hemorrhagic strokes can be
challenging in order to prevent undesirable effects and
jeopardise clinical outcomes. Previous study revealed
that the presence of complications was the most pre-
dictive factors of disability in ischemic stroke. However,
little is known about the association of medical compli-
cations with hemorrhagic stroke prognosis [8].

This study presents a new study on hemorrhagic stroke
complications as the patient’s prognostic factor, as-
sessed from 3 different clinical outcomes. To the best
of our knowledge, this is the first study in Indonesia to
identify complications as prognostic factors among pa-
tients with hemorrhagic stroke.

Aim
The aim of this study was to identify and explore

various medical complications as prognostic factors
among hemorrhagic stroke patients.

Materials and Methods
Study design

This was an observational retrospective study
from the period of 2017 to 2018 at Bethesda Hos-
pital, a large tertiary hospital with an established
stroke centre in Yogyakarta, Indonesia. According to
the latest data in 2018 by Indonesian Health Ministry,
Yogyakarta was ranked second highest for the stroke
prevalence rate of all provinces of the country [9].

480 subjects admitted for hemorrhagic stroke who
fulfilled the inclusion and exclusion criteria were en-
rolled in this study. Each subject recruited from the
acute stroke intensive care unit had been followed up
from the first day of hospitalized until they were dis-
charged from the hospital (died or discharged alive).
All data were obtained and recorded in the electronic
stroke registry of Bethesda Hospital.

Subjects selection

480 Subjects recruited using consecutive sampling,
where sampling based on all subjects who met the in-
clusion criteria within a certain period of time in this
study. The inclusion criteria in this study were i) Sub-
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jects diagnosed with hemorrhagic stroke; ii) Hospital-
ized at stroke care unit Bethesda Hospital, Yogyakarta,
Indonesia; iii) Hospitalized between a period of 2017 to
2018; and iv) Subjects data had been recorded in the
electronic stroke registry of Bethesda Hospital. The ex-
clusion criteria were: i) Incomplete or missing data.

This study received approval from the Ethical Com-
mittee of Medical Research of Duta Wacana Christian
University and conducted in accordance with the ethical
standards, laid down in the 1964 Declaration of Helsinki
and its later amendments.

Measurements and outcomes

The hemorrhagic stroke diagnosis was made by
emergency department physicians or neurologists
during the first visit after admission, based on clinical
symptoms. Non-contrast computed tomography (CT)
scan was performed and interpreted by a neurolo-
gist or radiologist in order to confirm the diagnosis of
hemorrhagic stroke. Patients with diagnosis of sub-
arachnoid hemorrhagic (SAH) and intracerebral hem-
orrhagic (ICH) are included as hemorrhagic stroke pa-
tients in this study.

Subjects were assigned into two groups based on
each outcome: i) Disability status; ii) Length of stay; and
iii) Mortality status. The clinical variables were gender,
age, stroke history, stroke onset, presence of comorbid-
ity, and presence of complications (e.g. urinary tract in-
fection, pneumonia, gastrointestinal tract bleeding, and
decubitus ulcer).

Based on age, the subjects were grouped into
those with age < 60-years-old and > 60-years-old.
Based on stroke history, the subjects were divided
into those with first-time stroke and those with re-
current stroke, and based on stroke onset the sub-
jects were grouped into those with an onset of < 3
hours and those with an onset of 2 3 hours.

Based on comorbidity the subjects were differ-
entiated into subjects with comorbidity and without
comorbidity. Comorbidities assessed in this study
included patient with medical history of type 2 dia-
betes mellitus (DM2), hypertension, dyslipidemia,
ischemic heart disease (IHD), and atrial fibrillation on
admission.

Complications assessed in this study included uri-
nary tract infection (UTI), pneumonia, gastrointesti-
nal bleeding, and decubitus ulcer that occur during
hospitalisation. UTI was defined as an infection in
the urinary tract during hospitalization, confirmed by
physical examination and urinalysis. Pneumonia was
defined as pulmonary infection confirmed by physical
examination, blood test, and chest radiograph. Gas-
trointestinal bleeding was defined as any episode of
bleeding materials in nasogastric aspirate, hematem-
esis or melena as one of the the symptom. Decubi-
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tus ulcer was defined as any change in the color of
the skin and the presence of a wound in the skin and
underlying soft tissues covering bony areas compro-
mised by pressure, especially in bed rest patients.

Disability is a limitation in performing functional ac-
tivities and tasks on an acceptable level of social norm
and on this basis the subjects were grouped into those
without disability and those with disability. Disabil-
ity status on this study was measured using modified
Rankin score (mRS) scale to measure functional recov-
ery and global functional independence at discharge.
The mRS is a simple, efficient clinician-reported index
of global disability and oftenly used in large-scale trials.
Subjects without disability included subjects who were
independent without any sequelae and no significant
disability (mRS score 0 and 1). Subjects with disability
included subjects with moderate disability, moderately
severe disability, and severe disability with a home care
program (mRS score 2 to 5). Subjects who died during
their hospitalization stay (mRS score 6) were excluded
from this assessment [10,11].

Based on mortality status the subjects were divid-
ed into subjects who died and those who live during
their hospitalization stay until discharge. The LoS was
assessed as the period from the admission date to the
date of separation (death or discharged alive). Based on
length of stay during hospitalization stay, the subjects
were divided into subjects with length of stay < 10 days
and > 10 days.

Statistical analysis

Descriptive analysis was performed to present the
subjects characteristics. Bivariate analysis using chi-
square test was conducted by analyzing between dis-
ability, mortality (among the survivors), length of stay
(LoS) status with gender, age, stroke history, stroke
onset, presence of comorbidity, and presence of
complications (e.g. urinary tract infection, pneumo-
nia, gastrointestinal tract bleeding, and decubitus).
Multiple logistic regression analysis was performed
to determine the independent predictive factor(s) of
disability, mortality, and length of stay (LoS). Statisti-
cal significance was set at p < 0.05.

Results

Subjects characteristics

A total of 480 patients were recruited for this
study, among them 124 (25.8%) had died during hos-
pitalization period. Males represented 281 (58.5%)
cases than females. Table 1 presents the character-
istics and clinical features of the patients. Most pa-
tients were < 60-years-old (52.3%), had stroke for the
first time (82.9%), stroke onset > 3 hours (87.5%),
had no comorbidity (89%), and the most common
stroke type was intracerebral haemorrhage (88.3%).
The most common complications during hospitaliza-
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Table 1: Characteristics and clinical features of the subjects.

Charateristic Amount (n) Percentage (%)
Gender

Male 281 58.5%
Female 199 41.5%
Age

< 60 years 251 52.3%
> 60 years 229 47.7%
Stroke History

First Stroke 398 82.9%
Recurrent Stroke 82 17.1%
Stroke Type

Intracerebral Hemorrhage 424 88.3%
Sub-arachnoid 56 11.7%
Hemorrhage

Stroke Onset

< 3 hours 60 12.5%
= 3 hours 420 87.5%
Comorbidity

Yes 53 11%
No 427 89%
Complications

Urinary Tract Infection

Yes 8 1.7%
No 472 98.3%
Pneumonia

Yes 13 2.7%
No 467 97.3%
Gl Tract Bleeding

Yes 95 19.8%
No 385 80.2%
Decubitus ulcer

Yes 7 1.5%
No 473 98.5%
Disability (356)

Yes 340 95.5%
No 16 4.5%
Mortality

Died 124 25.8%
Live 356 74.2%
Length of Stay (days)

<10 352 73.3%
210 128 26.7%

tion period were Gl tract bleeding (19.8%), followed
by pneumonia (2.7%), urinary tract infection (1.7%),
and the least was decubitus ulcer (1.5%). Among the
survivors, most patients had disability (95.5%). Most
patients stayed for < 10 days (73.3%) during hospital-
ization period.

Table 2 presented the prognostic factors of disabil-
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Table 2: Prognostic factors of disability in patients with hemorrhagic stroke.

Characteristics With Disability Without Disability OR 95% ClI p-value
N (%) N (%)
Gender: Male 198 (95.2) 10 (4.8) 0.84 0.30-2.36 0.735
Age: > 60 years 154 (97.5) 4 (2.5) 2.48 0.79-7.86 0.110
Stroke History: Recurrent Stroke 55 (94.8) 3(5.2) 0.84 0.23-3.03 0.785
Onset: 2 3 hours 311 (96) 13 (4) 248 0.67-9.19 0.162
Comorbidity: Yes 42 (100) 0(0) 1.05 1.03-1.08 0.134
Urinary Tract Infections: Yes 8 (100) 0 (0) 1.05 1.02-1.07 0.535
Pneumonia: Yes 7 (100) 0 (0) 1.05 1.02-1.07 0.562
Gl Tract Bleeding: Yes 18 (100) 0 (0) 1.05 1.03-1.08 0.345
Decubitus Ulcer: Yes 5(100) 0(0) 1.05 1.02-1.07 0.625

Disability (%)

With UTI  Without UTI With Without With GI Without Gl With Without
Pneumonia Pneumonia Tract Tract Decubitus Decubitus
Bleeding Bleeding Ulcer Ulcer

mDisable = Not Disable

Figure 1: Distribution of disability among post-stroke complications.

Based on the presence of each complication, the figure shown the percentage (%) of disable (MRS 2-5) and nondisabled
(mRS 0-1) patients.

Table 3: Prognostic factors of mortality in patients with hemorrhagic stroke.

Characteristics Died N (%) Live N (%) OR 95% ClI p-value
Gender: Male 73 (26) 208 (74) 1.02 0.67-1.54 0.931
Age: > 60 years 71 (31) 158 (69) 1.68 1.11-2.54 0.013
Stroke History: Recurrent Stroke 24 (29.3) 58 (70.7) 1.23 0.73-2.09 0.435
Onset: 2 3 hours 96 (22.9) 324 (77.1) 0.34 0.19-0.59 <0.001
Comorbidity: Yes 11 (20.8) 42 (79.2) 0.73 0.36-1.46 0.370
Urinary Tract Infections: Yes 0 (0) 8 (100) 1.36 1.29-1.43 0.092
Pneumonia: Yes 6 (46.2) 7 (53.8) 2.54 0.84-7.69 0.090
Gl Tract Bleeding: Yes 77 (81.1) 18 (18.9) 30.8 16.9-55.9 <0.001
Decubitus Ulcer: Yes 2 (28.6) 5(71.4) 1.15 0.22-6.1 0.868
*p < 0.05.

ity in patients with hemorrhagic stroke. Among 356  Without complications also had disability and was in
survivors, there were no factors that influenced the the range from 95.3% to 95.4%.

prognostic factor of disability in hemorrhagic stroke Table 3 presented the prognostic factors of mor-
patients. Figure 1 identify and compare the distribu-  ¢5jity in patients with hemorrhagic stroke. Based on
tion between post-stroke complications and disabili-  the analysis, the strongest factor that influenced the

ty. Descriptively, all subjects with complications had prognostic factor of mortality in hemorrhagic stroke
disability. On the contrary, almost all of the subjects patients were Gl tract bleeding (OR: 30.8; 95% Cl:
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Mortality (%)
With UTI  Without UTI With Without With GI Without GI With Without
Pneumonia Pneumonia Tract Tract Decubitus  Decubitus
Bleeding Bleeding Ulcer Ulcer

mDied m=Live

Figure 2: Distribution of mortality among post-stroke complications.

Based on the presence of each complication, the figure shown the percentage (%) of mortality and survival rate during the
hospitalization stay.

Length of Stay (%)
With UTI Without UTI With Without With GI Without Gl With Without
Pneumonia Pneumonia Tract Tract Decubitus  Decubitus
Bleeding Bleeding Ulcer Ulcer

=210 days = <10 days

Figure 3: Distribution of length of stay among post-stroke complications.

Based on the presence of each complication, the figure shown the percentage (%) of patients with length of stays < 10 days
and = 10 days.

Table 4: Prognostic factor of length of stay in patients with hemorrhagic stroke.

Characteristics 210 days N (%) <10 days N (%) OR 95% CI p-value
Gender: Male 210 (74.7) 71 (25.3) 0.84 0.56-1.27 0.410
Age: > 60 years 172 (75.1) 57 (24.9) 0.84 0.56-1.26 0.401
Stroke History: Recurrent Stroke 20 (24.4) 62 (75.6) 0.87 0.50-1.50 0.609
Onset: 2 3 hours 115 (27.4) 305 (72.6) 1.36 0.71-2.61 0.349
Comorbidity: Yes 13 (30.2) 40 (69.8) 0.88 0.46-1.71 0.709
Urinary Tract Infections: Yes 3(37.5) 5(62.5) 4.73 1.11-20.1 0.021
Pneumonia: Yes 6 (46.2) 7 (53.8) 2.42 0.80-7.35 0.107
Gl Tract Bleeding: Yes 17 (17.9) 78 (82.1) 0.54 0.31-0.95 0.031
Decubitus Ulcer: Yes 4 (57.1) 3(42.9) 3.75 0.83-17.0 0.066
*p < 0.05.
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16.9-55.9; p < 0.001), followed by stroke onset: > 3
hours (OR: 0.34; 95% Cl: 0.19-0.59; p < 0.001), and
patients aged > 60 years (OR: 1.68; 95% Cl: 1.11-2.54;
p = 0.013). Figure 2 identify and compare the distri-
bution between post-stroke complications and mor-
tality. Descriptively, the most common subjects died
during hospitalization were patients with Gl tract
bleeding (81.1%). whereas, the most least were pa-
tients with UTI (0%).

Table 4 presented the prognostic factors of length
of stay in patients with hemorrhagic stroke. Based on
bivariate analysis, the strongest factor that influenced
the prognostic factor of length of stay in hemorrhagic
stroke patients were urinary tract infection (OR: 4.73;
95% Cl: 1.11-20.1; p = 0.021), followed by Gl tract
bleeding (OR: 0.54; 95% Cl: 0.31-0.95; p = 0.031). Figure
3 identify and compare the distribution between post-
stroke complications and length of stay. Descriptively,
the most common subjects spent 2 10 days length of
stay were patients with UTI (62.5%). Whereas, the most
least were patients with Gl tract bleeding (17.9%).

Bivariate analysis was followed by multiple logistic
regression analysis (Table 5), which showed that onset
> 3 hours (OR: 0.34; 95% Cl: 0.19-0.59; p £ 0.001) and Gl
tract bleeding (OR: 30.8; 95% Cl: 16.93-55.88; p < 0.001)
were independent prognostic factors of mortality. The
presence of Gl tract bleeding (OR: 0.54; 95% Cl: 0.31-
0.95; p = 0.03) and UTI (OR: 4.73; 95% Cl: 1.11-20.1; p =
0.04) were independent prognostic factors of prolonged
length of stay.

Discussion

The effect of medical complications as prognostic

factor on ischemic stroke or other traumatic brain in-
jury has been well established. However, less is known
about hemorrhagic stroke. The aim of this study was
to identify medical complications and other factors as
prognostic factors among hemorrhagic stroke patients.
In this cross-sectional study, majority of subjects were
males. This is consistent with studies from Asia and
Australia, showed that males were more susceptible to
hemorrhagic stroke than women [12,13].

The results indicated that the overall prevalence of
stroke in adults aged < 60 years was 52.3%. In contrast,
an epidemiology study by American Heart Association
reported that prevalence and annual rate of first time
stroke is increases sharply with age. Most of the sub-
jects in this study had stroke for the first time (82.9%).
In 2015, about 795,000 people in the United States
suffered a new or recurrent stroke and approximately
610,000 of these were first events [14,15].

Fifty-three patients (11%) had comorbidity on ad-
mission; our study revealed that the presence of co-
morbidity was not statistically significant as prognostic
factor of hemorrhagic stroke. One study from Camer-
oon showed that comorbid medical conditions did not
influence outcome after intracerebral hemorrhagic
[16].

The association between post-hemorrhagic stroke
complications and clinical outcomes have been uncer-
tain. Therefore, we measured the patients outcomes
based on disability, mortality, and length of stay.

Of the 584 hemorrhagic stroke survivors, 356
(95.5%) had disability, which is higher than the range
(45-71%) reported in a nationwide surveys in Chi-
na and Western countries. Variation between these

Table 5: Factors associated with the risk of poor prognostic by multiple logistic regressions.

Mortality
Died Live P-value OR (95% Cl)
(n=124) (n = 356)
Stroke Onset
2 3 hours 96 (22.9%) 324 (77.1%) < 0.001 0.34 (0.19-0.59)
< 3 hours 28 (46.7%) 32 (53.3%)
Gl Tract Bleeding
Yes 77 (81.1%) 18 (18.9%) < 0.001 30.8 (16.93-55.88)
No 47 (12.2%) 338 (87.8%)
Length of Stay
210 days <10 days P-value OR (95% CI)
(n=128) (n =352)
Urinary Tract Infection
Yes 5 (62.5%) 3 (37.5%) 0.04 4.73 (1.11-20.1)
No 123 (26.1%) 349 (73.9%)
Gl Tract Bleeding
Yes 17 (17.9%) 78 (82.1%) 0.03 0.54 (0.31-0.95)
No 111 (28.8) 274 (71.2%)
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studies may relatively be associated with differences
in definitions of disability and instruments to assess
disability (e.g. Barthel Index, mRS), length of follow
up, post-stroke illness stage and sample size [17,18].

Statistical analyses revealed that male gender, age
> 60-years-old, previous history of recurrent stroke,
stroke onset > 3 hours, presence of comorbidity, and
medical complications during hospitalization were not
significantly associated with post-stroke disability. In
contrary, a recent study from Thailand revealed that
age > 60-years-old, male gender, consciousness during
admission, hypertension, and infection were significant
predictors of disability in patients with hemorrhagic
stroke.

The hospital mortality rate was 25.8%. A hospi-
tal-based study in Africa reported a similar result to
the current study of 26.8% mortality in hemorrhagic
stroke. Recent multicenter Asiatic study similar to the
current study reported 12.5% post-stroke mortality
rates and another study that included both ischemic
and haemorrhagic stroke reported hospital mortality
rates was 16%. The differences between the mortal-
ity rates around the world could be linked to the dif-
ferent quality of the nation health system including
the delays in management and access to healthcare
facility [16,19,20].

In our study, the non-infectious complications
during hospitalization period were Gl tract bleeding
(19.8%), and decubitus ulcer (1.5%). With regard to
infectious diseases, pneumonia and urinary tract in-
fection (UTI) occurred in 2.7% and 1.7% of patients,
respectively. One multicenterstudy reported that
internal medical complications occurred in 85% of
patients with acute stroke. Another study compar-
ing ischaemic and hemorrhagic stroke found that
the common complications related to post-hemor-
rhagic stroke, occurred during the rehabilitation pe-
riod were pneumonia (6.72%), urinary tract infection
(4.96%), bowel dysfunction (10.26%), and pressure
sore (0.69%) [20,21].

Multiple logistic regression model showed that stroke
onset > 3 hours and Gl tract bleeding were significant pre-
dictors of mortality in patients with hemorrhagic stroke.

In intracerebral hemorrhagic, initial vessel rupture
followed by hematoma causes direct mechanical in-
jury to the brain parenchyma. Perihematomal edema
develops within the first 3 hours from symptom onset
and peaks between 10 to 20 days; this explains why the
stroke onset was correlated with poor outcome. Our
study appears to confirm previous studies that showed
gastrointestinal bleeding has a significant effect on
acute stroke morbidity and mortality [22,23].

Our findings suggest that UTl and Gl tract bleeding
complications were a significant risk factor for pro-
longed length of stay. Past study has discovered that
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the prevalence of Gl bleeding after ICH was 26.7% and
patients with Gl bleeding had significantly longer hos-
pital stay and higher in-hospital mortality compared
with patients without Gl bleeding. Another prospec-
tive study found some predictors of gastric haemor-
rhage included size of intracranial haematoma, sepsis
and Glasgow Coma scores. Stress ulcer after ICH has
been linked to be the major cause of Gl bleeding. It
is believed that the acute rise in intracranial pressure
accompanying ICH may result in vagal hyperactivity
and lead to increased gastric acid secretion or muco-
sal ischemia [24-26].

We found that post-stroke UTI increased the risk
of prolonged length of stay. This finding is consistent
with a recent cohort study of infection after cerebral
hemorrhagic, that patients with post-stroke nosoco-
mial infection was associated with worse outcomes.
Other study, about post-stroke complications, sug-
gests that Nosocomial infection was associated with
longer hospital stay and a more than twofold higher
cost of care. Post-stroke infection was strongly cor-
related with risk factors for infection such as poor
GCS, intubation, dysphagia, pulmonary oedema, and
invasive procedures. Potential mechanism include,
infection may enhance pro-inflammatory cascades
and causing a general activation of lymphocytes,
might lead to secondary neuronal injury and worse
functional outcomes after ICH [27-30].

The present study has the following limitation. First,
the characteristics of stroke such as size and location
of bleeding were not included in this study due to lack
of data in the medical record; consequently, the rela-
tionship between severity of stroke and the complica-
tions cannot be predicted. Second, medical complica-
tions after discharge were not examined; therefore, the
long-term effects of post-stroke complications remain
unclear. Further studies are required to determine the
stroke severity and complications that associate with
post-stroke recovery and seek measures to prevent the
incidence of such complications.

Nevertheless, our study is significant in that it sug-
gests an evaluation of the incidence of post-stroke
medical complications and the factors affecting these
complications. This report thereby provides consider-
able analysis and key information on the association
between factors affecting post-stroke functional re-
covery especially complications and patients progno-
sis.

Conclusion

The majority of complications are preventable and
treatable; therefore, early and appropriate care of pa-
tients with stroke can improve the functional outcomes.
Our results should encourage physicians to be vigilant
about prevention and treatment of post-stroke compli-
cations, especially Gl tract bleeding and UTI.
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