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ABSTRACT

Stroke (Cerebral vascular accident, CVA) is a common and serious disease. Most of the survivals would be disabled after their
illness recovery, causes serious burden on caregivers. It is said that rehabilitation could help functional recovery of stroke patients,
regain independence after stroke. Due to the long course of stroke, how to prevent survivals from recurrence is an important
issue. This study attempts to examine the relationship between stroke recurrence and strength of rehabilitation, and build a
stroke recurrence prediction model utilizing a number of supervised learning techniques to assist physicians with making clinical
decisions.

In the past, most of the related work used the samples from a single hospital as a sample, but it cannot fully catch all the clinic
information of the patients. Therefore, this study used the Longitudinal Health Insurance Database 2010 of the NHIRD as the
data source, to examine the effectiveness of rehabilitation.

In terms of accuracy rate of all classifiers, we get the best effectiveness (78%) while adopting the inpatient admission dataset and
C4.5 to predict recurrence. We also find physical therapy, occupational therapy and speech therapy treatments during inpatient
admission are the key factors to decrease the chance to recrudesce in the rehabilitation periods. The higher strength and frequency
rehabilitation treatment is also the key influence variables in our high accuracy prediction model which means that is useful to
lower the recurrence rate of stroke patients.
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1. INTRODUCTION

Stroke is a high incidence and high mortality of global dis-
eases. Every year about thirty thousand early-onset stroke
patients, of which about a million deaths, account for 7%
of the population of deaths. On average, a person died of
a stroke every 48 minutes.[1] Therefore, stroke is a serious
health hazard to the people of the world’s serious diseases.

There are one third of stroke survivors suffer from sequela
that has long been in a disabling state in Taiwan these years.

Stroke patients with poor prognosis, not only affect their
follow-up medical care costs, more severe impact (ex: re-
stroke) on patients and their family quality of life. Many
medical stroke-care guidelines afford proof that subsequent
rehabilitation therapy on patients with functional rehabilita-
tion plays an important role no matter Cerebral hemorrhage
or Intracerebral Hemorrhage (ICH) or Ischemic Stroke pa-
tients.[2] Rehabilitation therapy has been proven to be the
only opportunities to achieve a good prognosis for disability
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with acute stroke feature of rehabilitation and decrease the
chance of re-stroke.[3] It is found that patients with stroke
at this stage have a high potential for rehabilitation, rapid
recovery of limb movements and function, and rejuvenation
treatment is more effective in many clinical trials of patients
with stroke ranging from three to six months after the on-
set of stroke.[4] This period refers to “rapid restoration of
function”, commonly known as “Key rehabilitation period”.
Nevertheless, Kakuda et al.[5] attempted to rehabilitate 204
patients with chronic stroke with a mean incidence of 5 years,
using repetitive transcranial magnetic stimulation (rTMS)
combined with high-frequency functional therapy. After 15
days of treatment found that upper limb movement quality
and speed of execution activities are patient appears very
significant improvement. Since the outcome of the treatment
is not limited by age and number of years of the onset of the
patient, so there is the golden period of rehabilitation or not,
it is quite doubtful.

However, health insurance in Taiwan will limit the period
from 6 to 12 months after a stroke to recovery payments
due to the key rehabilitation period. Although the healthcare
cost can be saved, but also caused many patients loss their
treatment opportunities, especially those stroke more than
one year. Therefore, it is difficult to determine the appropri-
ate payment policy under the cost saving and the rights and
interests of patients.

The existed researches on the rehabilitation of cerebral stroke
have focused on the identification of different demographic
characteristics among patients, the correlation between the
past history and the prognosis.[6] Only a few studies con-
sider overall impact of the factor on the prognosis of patients.
However, due to low viscosity of rehabilitation patients, the
samples of existing studies generally in a single hospital,
a single area, it is difficult to follow the actual follow-up
of patients with hospital conditions caused by the results
of bias. The National Health Insurance Research Database
(NHIRD) in Taiwan, which covers nearly 23 million people,
is representative of the health information. In addition, the
development of the health care database underwriting sam-
pling subsumed archives, long-term and continuous record
contained all of the insured for medical treatment record
since paid into, quite suitable for study of functional progno-
sis of patients tracking. As the impact of stroke patients with
functional prognosis of many factors, and the various factors
may affect each other, the impact of different degrees of prog-
nosis. Conventional linear studies cannot handle complex
multi-factor relationships, and cannot presuppose assump-
tions about unknown outcomes. Therefore, this study adopts
machine learning techniques to construct the stroke recur-
rence prediction model, and use the characteristics of the

National Health Insurance Database, in order to truly reflect
stroke patients’ prognosis situations. The main purposes are
as following:

(1) To summarize the factors influencing the prognosis of
stroke patients and to find out the key factors.

(2) Verify stroke rehabilitation patient rehabilitation and
relevance frequency and intensity in order to limit the
empirical continue rehabilitation of stroke patients’
appropriateness.

(3) Establishing a predictive model of stroke in stroke pa-
tients in order to use to assess patients’ rehabilitation
potential.

Stroke disease and rehabilitation therapy
Stroke refers to the brain blood flow obstruction, resulting
in brain tissue hypoxia injury, resulting in a variety of cra-
nial nerve defect symptoms. Stroke is a highly heteroge-
neous disease, although with different types, different brain
injury caused by different clinical characteristics of the re-
gion, but often the patient caused a degree of disability.[7]

Stroke patients may produce various aspects of bodily func-
tion damage, such as the common side injury, hemiplegia,
limb contracture; or the emergence of aphasia, dysarthria
and other language barriers, causing great inconvenience to
patients on their own lives.

According to different causes, clinical stroke can be divided
into three types:

(1) Ischemic stoke
Ischemic stoke is the most common type of stroke,
accounting for more than 80% of all stroke population.
Vascular supply to the brain tissues of thrombus or
other embolus blocked, causing asphyxia. Stroke can
be subdivided into non-embolic ischemic stroke and
embolic ischemic stroke.

(2) Cerebral hemorrhage or intracerebral hemor-
rhage (ICH)
Cerebral hemorrhage or intracerebral hemorrhage
caused by blood supply to the brain tissue blood ves-
sels rupture, blood flow into the brain tissue, resulting
in rapid increase in brain pressure, and squeeze the
blood vessels near the brain tissue. When patient with
high brain pressure easily lead to patients with dizzi-
ness, nausea, loss of consciousness or even death. The
incidence of ICH is about 10%.

(3) Transient ischemic stroke (TIC)
Transient ischemic commonly referred to as small
stroke, short-term interruption of the brain blood flow,
resulting in temporary partial neurological deficit, the
symptoms usually disappear within 24 hours after the
onset.
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In addition to the impact of self-care ability, the physical and
psychological stress of patients and caregivers is also wor-
thy of attention which is affecting the patient’s physiology,
psychology and behavior.[8] Simon et al.[9] showed a high
correlation between the degree of caregiver depression and
the degree of patient independence. The patients with stroke
apoplexy state will result in patients, caregivers and society
long-term and serious impact.[10]

Many scholars have different definitions of rehabilitation
stages after stroke. 1) Acute phase: Refers to the stroke just
occurred, usually contains 1 to 2 weeks of hospitalization.
2) Sub-acute phase: Stroke after about 2 weeks, continu-
ing to 3 to 6 months. 3) Post-acute phase: Stroke occurs
after 6 months, even for a few years.[11] Patients, who are
not as functional as those before treatment, require consid-
erable active intervention in rehabilitation at any stage of
recovery.[12]

The key period of rehabilitation is mainly due to some schol-
ars believed that the human brain has the ability of “sponta-
neous neurological recovery”. Although the current study
of spontaneous recovery of the mechanism of spontaneous
recovery is still not clear, but generally believed that sponta-
neous recovery occurred mostly in the brain injury of three
to six months, some conservative scholars believe that the
recovery within three months more obvious, the results of
many clinical trial literatures are also consistent with these
claims.[13] Therefore, some scholars will be named as the
“Plateau”, patients at this stage recover faster, the recovery
rate is more obvious, and the degree of improvement will
then gradually decrease with the onset of the disease.[2, 14]

However, some scholars have different results. Miltner et
al.[15] for the treatment of cerebral stroke patients from 0.5
to 17 years of constraint-induced movement therapy (CIMT).
The results showed that many patients have been in the
chronic phase, after treatment, the affected limb function
is still a significant improvement. Therefore, the concept
of “healing effect only occurs in key rehabilitation period”
is not absolutely confirmed. Many studies have shown that
even patients who have progressed into the chronic stage of
stroke have significantly improved treatment outcomes and
improved functional outcomes through intensive stimulation,
rehabilitation, and neuromuscular activation.[16]

The term key recovery period is easy to mislead patients to
assess the effectiveness of rehabilitation treatment, and then
produce a false expectation of the disease. Over the gold
rehabilitation period of time, patients hold a negative atti-
tude to rehabilitation therapy; even worse self-abandonment,
lack of motivation, refused to accept rehabilitation therapy,
resulting in psychological dependence, long-term loss can be

seriously affected. Therefore, if the existing misconceptions
be held, and the number of treatment be ignored, intensity of
the impact of treatment effectiveness, long-term down, the
patient’s mentality, prognosis seriously affected, but also af-
fected the entire family care burden and life quality, resulting
in rehabilitation therapy ineffective.

In recent years, there are many studies to explore the func-
tional outcome of stroke and mortality factors, but the results
of the study there are many differences. Many previous
studies have focused on demographic characteristics, and
differences in past history have been used to explore the ex-
planatory power of stroke progression.[4] Although Lenze
et al.[17] explored the effect of rehabilitation on the prog-
nosis of patients with stroke, the evidence is limited if only
short-term functional prognosis is considered. On the other
hand, because the clinical sample collection is not easy, many
studies are only able to grasp long-term patients in the same
hospital, once the patient to change the hospital, the accuracy
of the study will be ignored it. In addition, many studies
generally use functional independence scale to predict re-
stroke.[18] Although the scale used has high reliability and
high efficiency, but the measured results can only represent
a time point of the current functional performance of the
patient. In fact, many studies see “patient re-stroke” as one
of the poor prognosis.[19] It can be seen that the recurrence of
stroke is an important prognostic factor.[20] In this study, first
adopts machine learning techniques, which reveals the effect
of rehabilitation therapy is an important factor in re-stroke.
Our results can provide significant information in clinical
decision support.

2. METHOD

2.1 Databases

This case-control study used data retrieved from the Longi-
tudinal Health Insurance Database 2010 (LHID2010). The
LHID2010, which is derived from medical claims records
of the Taiwan National Health Insurance (NHI) program,
includes original medical claims and registration files for
1,000,000 enrollees under the Taiwan NHI program. Taiwan
National Health Institute randomly selected these 1,000,000
enrollees from all enrollees listed in the 2010 Registry of
Beneficiaries (n = 23.72 million). Prior studies and Taiwan
National Health Institute have demonstrated the high validity
of data derived from the NHI program.[21, 22]

This study was exempt from full review by the Institutional
Review Board of the Ditmanson Medical Foundation Chia-
Yi Christian Hospital because the LHID2010 consists of de-
identified secondary data released to the public for research
purposes.
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2.2 Selection of cases and controls
The patients in this study were selected from 1 January 2003
to 31 December 2007 in the outpatient clinic (including the
outpatient department of hospitals and clinics) to receive the
first diagnosis of stroke patients (ICD-9-CM Code 430.X–
438.X) (n = 4,286). We will receive the date of the first stroke
diagnosis during this period as the index date. We include
patients who have been diagnosed with stroke at least once

by an accredited neurologist, but those with a stroke or only
a single diagnosis (who concluded that they died or were
wrong) (n = 3,105). We further excluded patients (n = 1,075)
who had not undergone reconstructive therapy in outpatient
data sheets and hospitalized medical records. In the final
outcome, 466 medical records were included as the study
medical records of the study (see Figure 1).

Figure 1. Flowchart showing derivation of the study sample

Corresponding to these patients, we also retrospectively re-
viewed the history of these 10 cases of illness occurring
in these patients since the beginning of health insurance
(1996) to the date of the last rehabilitative treatment per-
formed by these patients as one of the independent variables
from LHID2010. Also based on the literature, in addition to
the type of stroke patients and hospital use of urinary tract
as a recurrent factor of stroke, but also included in stroke
when the age, sex and living area. Finally, the physiother-
apy, functional therapy and language therapy were carried
out in order to frequency, intensity and rehabilitation treat-
ment of medical institutions as the level of its rehabilitation
effects of factors. Dependent variable is used after three
years of patients with stroke again because of admission and
to determine the effectiveness of its gold treatment period.
Twenty-two patients (49%) had no further stroke after three
years of treatment (n = 220).

2.3 Exposure assessment

The study was based on stroke cases in ICD-9-CM code 430-
438. Cases were diagnosed and treated at least once after
leaving the hospital. We included only the first diagnosis of

stroke cases to achieve a balance between the starting points
of the cases. In addition, the re-onset of the rehabilitation
period is not spear considerations.

2.4 Classification techniques
To stratify risk groups for stroke rehabilitation patient, we
performed a classification, including C4.5,[23] regression tree
(CART), and logistic regression (LGR).

Decision tree (DT) is a well-known and powerful supervised
learning technique.[23] It comprises a hierarchical structure
comprising nodes and branches; and internal node represents
an input variable, the branch of an internal node represents
a subset of the values of the corresponding input variable,
and a leaf node is associated with a value(or a class label)of
the output variable. C4.5 and CART are the two most used
DT-based learning techniques. They select their suitable
input variable as an internal node and partition the training
dataset into 2 subsets according to the Gain ratio and GINI
index separately. LGR aims to predict the probability of the
occurrence of an event by fitting data into a logistic function,
thereby allowing inputs with any values to be transformed
and confined to a value between 0 and 1. Each regression
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coefficient represents the corresponding variable’s degree of
contribution. A positive regression coefficient increased the
probability of the output, while a negative value decreases
the probability of the output.

We used Weka 3.6.1 open-source data mining software to
perform all the analysis result. Specifically, all the module in

weka was adopted its generate the module algorithms using
a complete set of cohort data and variables. A 10-fold cross-
validation was used to assess the predictive ability of the
tree model. To evaluate and to compare the performance of
the classification models, we considered the following three
metrics: prediction accuracy, sensitivity, and specificity.

Table 1. Statistics information for the collected clinical cases
 

 

Variables Statistics 

CVA TIA: 486/Hemorrhagic stroke: 30 

Catheter Y: 188/N: 278 

Age 11~86/μ = 62.305/σ = 12.51 

Sex M: 288/F: 178 

Area 
High urbanization: 134/Middle 
Urbanization: 125/New town: 68/town: 87/elderly 
Town: 4/rural: 26/remote village: 22 

Hypertension Y: 347/N: 119 

Diabetes Y: 172/N: 294 

MI Y: 12/N: 454 

Atrial Fibrillation Y: 18/N: 448 

HF Y: 50/N: 416 

COPD Y: 139/N: 327 

Dementia Y: 9/N: 457 

Depression(Premorbid, after illness) 
Y: 6/N: 460 
Y: 26/N: 440 

TIA history Y: 23/N: 443 

Family history Y: 112/N: 344 

Hospital level 

Medical center: 104 
Regional hospital: 135 
Community hospital: 36 
Rehabilitation clinical: 191 

Rehabilitation therapy high frequency 
OT:Y: 207/N: 259   
PT:Y: 292/N: 174 
ST:Y: 31/N: 435 

Rehabilitation therapy high intensity 
OT:Y: 243/N: 223 
PT:Y: 318/N: 148 
ST:Y: 87/N: 379 

Re-stroke within 3 years Y: 246/N: 220 

 

3. RESULTS
A total of 4,285 stroke diagnosis patients were identified and
3,839 stroke patients were excluded from our study. Of the
446 stroke patients, 246 patients (55%) were re-stroke within

3 years that the “Y” group slightly more than “N” group. The
distribution of diagnostic categories and therapy characteris-
tics also varied between the 2 groups. The variables and its
statistics information are as shown in the Table 1.
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Table 2. Correlation between different therapies and re-stroke (N = 446)
 

 

Variables Beta Variables Beta 
OPD OT intensity Beta=0.271 IPD OT intensity Beta=-0.630* 
OPD PT intensity Beta=-0.193 IPD PT intensity Beta=-1.255*** 
OPD ST intensity Beta=-0.374 IPD ST intensity Beta=-0.104 
OPD OT frequency Beta=-0.219 IPD OT frequency Beta=0.343 
OPD PT frequency Beta=-0.073 IPD PT frequency Beta=-0.657** 
OPD ST frequency Beta=0.875 IPD ST frequency Beta=-0.469 

Note. OT: occupational therapy; PT: physical therapy; ST: speech therapy; OPD: outpatient department; IPD: inpatient department. 

Table 2 presents the correlation among intensity and fre-
quency of the different therapies and re-stroke. We found
that intensity of occupational therapy, physical therapy, and
frequency of physical therapy are significantly correlation
with concurrence of re-stroke. Several therapies are nega-

tively correlated to the re-stroke, but there is no significant
statistical relationship with re-stroke. Therefore, the quality
of physical therapy care were verified the most important
factor to the stroke patients.

Table 3. Performance evaluation of the classifiers
 

 

Classifier Accuracy Sensitivity Specificity 
C4.5 0.78 0.81 0.74 
CART 0.74 0.76 0.71 
LGR 0.68 0.468 0.89 

 

Table 4. Ranking of variables for the re-stroke groups
 

 

Attribute Values Rank 

IPD PT intensity 0.108742 1 

IPD PT frequency 0.072435 2 

IPD OT intensity 0.0676344 3 

IPD OT frequency  0.0375442 4 

IPD ST intensity 0.0224513 5 

Living area 0.0138273 6 

IPD ST frequency 0.0118785 7 

IPD PT intensity 0.0060437 8 

CPOD 0.0047563 9 

IPD ST intensity 0.003749 10 

Catheter  0.0033372 11 

Hypertension 0.0032564 12 

TIF history 0.0023658 13 

Atrial fibrillation 0.0022529 14 

CVA type 0.0022465 15 

HL 0.0002365 25 

Depression (after) 0.0001329 26 

Dementia 0.0000437 27 

Depression (premorbid) 0.0000293 28 

 

The evaluation results summarize the evaluation results for
complete clinical cases in Table 3. The accuracy of C4.5,
CART, and LGR are 0.78, 0.74, and 0.68. Of the studied
characteristics, the C4.5 method identified re-stroke patient
as the best single discriminator between the patients with
re-stroke chance and without the restrike chance. The results
showed that the correct rate was 78% in the model of progno-
sis established by the rehabilitation frequency and intensity
of hospitalization. In general speaking, the correct rate of
model prediction of outpatient rehabilitation therapy was just
52.69%. The results of this study are in line with previous
findings in the literature,[24, 25] which emphasizes the fact that
“intensive treatment during hospitalization has a positive im-
pact on patient outcomes”. The results of this study suggest
that clinicians should be able to provide sufficient treatment
intensity and treatment frequency for stroke patients during
hospitalization. In addition to having to cope with changes
in physical condition at the onset of a stroke, it is important
to establish awareness of the disease and the safety of the
surrounding environment.[24] To the physician point, the
chance of the re-stroke cannot determination clearly before it
happen, therefore, the results in this study are also shown that
regardless of what type of classifier we used, the accuracy
is significantly higher than the guess by the physician guess.
Therefore, establishing a predictive model of stroke in stroke
patients in order to use to assess patients’ rehabilitation po-
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tential by machine learning can provides evidence to decide
the benefits to keep rehabilitation therapy.

For finding out the key factors influencing the prognosis of
stroke patients, we also calculated the score of each input
variable in this study. Based on the gain ratio of each input
variable associated with the dependent variable in Weka, we
ranked all input variables and list top 15 factors shown in
Table 4. As shown, rehabilitation therapy of PT, OT in IPD
is the critical variables affecting prediction accuracy for the
re-stroke groups.

The professional therapist in the hospital during the train-
ing of patients in addition to limb movements, but also the
need for patients and caregivers for health education: includ-
ing awareness of the disease, induced factor control, patient
translocation and movement skills, home security consid-
erations, related aids assessment and recommendations. It
is very important for the stroke patients and their families
to establish the right disease awareness and strengthen the
follow-up care skills, which can effectively reduce the re-
currence rate of cerebral stroke and achieve good progno-
sis.[26] Therefore, providing high-intensity, high-frequency
rehabilitation therapy during hospitalization is beneficial for
improving prognosis.[25] At the same time, consider other re-
lated prognostic factors such as the control of co-morbidities,
the distribution of medical resources in the patient’s living
areas, medical staff in addition to providing stroke patients
with limb movement training or daily life function train-
ing, but also need to provide immediate psychological sup-
port,[27, 28] and to educate patients about the concept of good
health and to strengthen the patient’s self-health management
skills,[29, 30] reducing the rate of recurrent stroke.

On the other hand, although the effect of rehabilitative ther-
apy in outpatient care is less significant for prognosis, main-
taining functional status is an important therapeutic goal for
patients with chronic stroke. Continuing to implement appro-
priate exercise programs and maintaining physical activity
is a self-management program that is highly emphasized by
many investigators for chronic patients.[29, 31] Thus, even
when patients are discharged post-disability of varying de-
grees, it should continue to receive outpatient rehabilitation
therapy. Clinically, many patients with stroke due to pain,
emotional or mobility inconvenience and other factors bedrid-
den, resulting in rapid decline in heart and lung function, and
even the implementation of simple daily activities, to main-
tain the sitting position is also quite laborious. Long-term
inactivity coupled with chronic disability, aging effects, cou-
pled with poor medical compliance, not properly control
the associated risk factors, leading to deteriorating physical
function, virtually greatly increased the risk of re-stroke.[29]

Many chronic stroke patients, because consciousness needs
to continue to seek outpatient rehabilitation therapy; helpless
physician health care is limited to nuclear puncturing mecha-
nism for the implementation of the stroke patients, often due
to health care should be standardized to reduce the intensity
of the rehabilitation treatment of such patients, resulting in
patient. The unit time for outpatient rehabilitation has been
severely curtailed. How to meet the needs of patients and
the cost of medical expenses to achieve a balance between
the two is a very important and urgent topic. Through our
clinical judgment, we can grasp the chance of recovery of
stroke patients, maintenance of rehabilitation therapy, and
adjust the intensity and frequency of treatment, in order to
reduce the recurrence.

4. DISCUSSION AND CONCLUSION
Stroke is a complex and heterogeneous disease,[30] but with
the development of medical knowledge, technology can be
combined with traditional rehabilitation therapy to achieve
better therapeutic outcomes. For example, many recent stud-
ies have combined high and low frequency craniocerebral
magnetic stimulation and conventional localized induction
therapy,[5] as well as the use of visual-motor feedback tech-
nology such as Wii, XBOX-Kinect,[32] or the recent rise of
mirror therapy.[33] The effectiveness of these emerging thera-
pies have been clinically acclaimed and a growing number
of investigators have attempted to apply these findings exten-
sively to patients with stroke at different ages and stages, with
many traditional therapeutic limitations reaching a break-
through development. According to the study by,[30] many
stroke patients are most worried about, and fear is the recur-
rence of stroke. The results of this study are based on the
fact that stroke patients with stable physiological home signs
face an unknown end time rehabilitation treatment of good
clinical assistance tools.

Most of the results show that improved treatment interven-
tion, its effectiveness is no longer confined to a specific stage
of stroke patients, but for most patients with stroke. However,
because the length of rehabilitation therapy still depends on
the patient’s recovery status may be, in order to save health
insurance costs, there is a key rehabilitation period to save
insurance costs.

In this study, in addition to confirming the importance of the
gold rehabilitation period, we also try to establish a prognosis
model of stroke patients through supervised learning tech-
nology, and explore the possible factors of recurrent stroke
patients. Our results confirm that the strength and frequency
of rehabilitative therapy are important factors influencing the
patients’ re-stroke. This conclusion is consistent with the
results of many previous studies. The intensity of rehabili-
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tation therapy, on behalf of the patient each time to receive
rehabilitation treatment unit length of time, which means
that the stronger the intensity of treatment units in patients
with longer. According to the[34] study, stroke patients dur-
ing hospitalization, rehabilitation treatment time of about
30 to 60 minutes per day, but with the longer the time of
illness, daily rehabilitation time and frequency are gradually
reduced. Many patients even only performed for 6 months to
stop treatment, rehabilitation needs can not be met.

With the increasingly stringent review of health insurance,
the benefits of treatment for patients were sacrificed, the loss
of recovery of valuable opportunities. From the results of
this study, we can see that the PT and OT received during
hospitalization are more related to the recovery after the
hospitalization. Therefore, this study suggests that patients
should be rehabilitated during the hospitalization period, and
then rehabilitated with the overall time limit. Declaring as

an enabling force allows healthcare providers to increase the
motivation for providing “effective” treatment, which is a
win-win future for patients or health-care providers.

Since this study sources of secondary data research, failed
to accurately grasp the extent of physical and mental energy
lost after the stroke patients disease. Future studies suggest
that patients with stroke can extend the tracking time, and for
the patient’s disability status of the detailed record and track
in detail, do master the patient’s functional recovery. Second,
because this study only on the intensity and frequency of
rehabilitation therapy to study, if the treatment of various
items (such as the functional treatment of daily life training,
coordination of training) for analysis, it should be able to
better grasp the rehabilitation of patients’ long-term prog-
nosis, to provide clinical treatment as a reference direction
for treatment to help stroke patients get a good functional
prognosis.
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