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Abstract: Objective: To explore the effects of an early rehabilitation clinical pathway combined with a rehabilitation
program on the activities of daily living, motor function and quality of life in patients with ischemic stroke. Methods:
A total of 186 patients with ischemic stroke in the Jingzhou First People’s Hospital were randomly divided into group
A and group B, with 93 cases in each group. Patients in group A were treated with an early rehabilitation clinical
pathway and corresponding rehabilitation treatment, and patients in group B were treated with conventional reha-
bilitation. The Modified Barthel Index (MBI) and the Fugl-Meyer Motor Function Rating Scale (FMA) were used to
assess the daily activity and motor functions in the two groups of patients. The stroke specific quality of life scale
(SS-QOL) was used to assess quality of life after 3 months of rehabilitation. Results: The difference in value of MBI
after treatment and the improvement degree of MBI in group A ((after MBI-before MBI)/(100-before MBI)x100%)
were significantly higher than that of group B (All P<0.001). The difference in value of FMA and the degree of im-
provement in FMA ((after FMA-before FMA)/(100-before FMA)x100%) in patients in group A were significantly higher
than those in group B (All P<0.001). The SS-QOL score of patients in group A was significantly better than that in
group B (P<0.001). Conclusion: An early rehabilitation clinical pathway combined with a standardized rehabilitation
program can promote daily activities and abilities, recover motor functions and improve quality of life in patients
with ischemic stroke.
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Introduction dence-based medicine. It is also a way to pro-

mote treatment and management of diseases.

Ischemic stroke is a disease with high morbidi-
ty and mortality especially in the elderly. Most
patients with this disease are accompanied by
disability or severe dysfunction, if they survive
[1, 2]. Though it has a serious impact on the
work and quality of life of patients, it also
imposes a serious burden on society and fami-
lies [3]. Although the current clinical diagnosis
and treatment of ischemic stroke has made
great progress, and the mortality rate of the
disease has also decreased, the disability rate
is still high [4]. Therefore, looking for an effec-
tive treatment and nursing measures has
important clinical significance for patients with
ischemic stroke [5]. The ‘clinical pathway’ is a
comprehensive model of standardized clinical
treatment for a certain disease based on evi-

It's ultimate goal is to standardize medical
behaviors, reduce costs and improve treatment
effects [6].

Stroke rehabilitation is not only the main con-
tent of the rehabilitation medical system, but
also an important part of the development of
rehabilitation medicine [7]. Some studies have
shown that during the neurology treatment, if a
targeted rehabilitation nursing intervention can
be performed on the patient, not only can the
treatment achieve the desired therapeutic
effect, but also the patient’s outcome can be
improved [8]. Evidence-based medicine also
proves that the most effective way to reduce
morbidity is to perform rehabilitation for pa-
tients with stroke [9]. However, there are still
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many problems with stroke rehabilitation, such
as the lack of uniform standardized treatment
methods and procedures and evidence from
evidence-based medicine. This has led to a
series of problems such as poor quality of life
and low satisfaction in patients [10]. Therefore,
the standardization of rehabilitation in clinical
pathways for patients with stroke is becoming
more and more important.

Therefore, we explored the functional recovery
and quality of life improvement in the applica-
tion of early rehabilitation clinical pathway in
patients with ischemic stroke, in order to seek
more solutions for the rehabilitation of patients
with stroke.

Materials and methods
General information

One hundred and two patients with ischemic
stroke admitted to the Jingzhou First People’s
Hospital were selected, including 58 males and
44 females, with an average age of (62.15+
2.71) years. Patients were randomly divided
into the observation group and the control
group, with 51 cases in each group. Patients in
the control group received routine rehabilita-
tion nursing interventions, and patients in the
observation group received an early rehabilita-
tion clinical pathway nursing intervention. Inclu-
sion criteria: Patients having ischemic stroke
for 7-15 days were included; patients with con-
scious awareness were included. Exclusion cri-
teria: patients with severe liver and kidney dys-
function, a history of cerebral infarction and
cerebral embolism, decompensated cardiac in-
sufficiency, motor dysfunction, cognitive impair-
ment and communication impairment and th-
ose who did not cooperate with the treatment
were excluded.

All patients and their families agreed to par-
ticipate in the study and signed an informed
consent form. This study has been approved
by the Jingzhou First People’s Hospital ethics
committee.

Treatment methods

The patients in the control group were treated
with the routine rehabilitation nursing model,
which mainly included routine rehabilitation
training and psychological counseling. Patients
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in the observation group were treated with the
early rehabilitation clinical pathway. The specif-
ic measures were as follows: (1) The early reha-
bilitation clinical pathway group was estab-
lished and supervised by the head nurse. The
attending doctor developed a specific early re-
habilitation clinical pathway program according
to each patient’s specific conditions. Then, the
patient and their family were informed about
the physical rehabilitation training, issued a
health manual, and guided in the use of the
manual. The patient was introduced to the ch-
aracteristics of the early rehabilitation clinical
pathway. (2) After admission, the patient’s vital
signs were closely monitored. The patient’s
family was instructed to help the patient to
position the affected limb in the correct posi-
tion. For example, when the patient was lying
down, the affected limb should be raised, and
the patient’'s knuckles and joints should be
kept open. At the same time, a soft pillow was
placed under the buttocks of the affected side
to avoid pressure sores, and the legs of the
affected side of the patient were kept in a
slightly flexed state. Psychological nursing in-
tervention: The nursing staff actively communi-
cated with the patients and their families, pay-
ing attention to the patient’s psychological sta-
tus, and giving timely psychological guidance.
The nursing staff alleviated the patient’s psy-
chological stress and helped the patient to
gradually build confidence in the disease, so
that the patient’s trust in the medical staff is
increased, and the treatment can be better
coordinated. Then the patient is trained in lan-
guage and swallowing functions. The nursing
staff communicate with the patient by means
of expressions or gestures, encouraging the
patient to speak more, and instruct him or her
to perform exercises such as stretching the
tongue, and gradually recovering the patient’s
normal diet from liquid food. In daily life, the
patient is encouraged and supported in daily
activities, such as encouraging patients to get
out of bed as soon as possible, or doing their
own brushing and combing activities. At the
same time, it is more important that the
patient’s limb function is exercised for recovery.
First of all, the nursing staff help the patient to
perform passive activities in the joints of the
limbs, and also supervise the patient’s activity
training of the upper and lower limbs on time
and in repetition. These include various flexi-
ons of the shoulder and elbow joints as well as

Int J Clin Exp Med 2019;12(9):11428-11435



Early rehabilitation clinical pathway in patients with ischemic stroke

abduction, external rotation, internal rotation,
adduction and other activities, as well as vari-
ous flexion activities of the lower limb hip and
knee joints, training duration for at least 1.5 h
per day. According to the recovery of the pa-
tient’s limb function, the training intensity is
continuously adjusted, so that the patient’s
progress from passive exercise to autonom-
ous exercise combined with rehabilitation equi-
pment. The patient’s activity time is adjusted.
The above various rehabilitation measures ha-
ve been adopted to promote the rehabilitation
of patients. (3) A relaxing hospitalization atmo-
sphere is created to enable patients to actively
and easily accept treatment and recovery dur-
ing hospitalization. At the same time, they pay
close attention to changes in the patient’s con-
dition, and report the targeted treatment to the
attending doctor immediately.

Observation indicators

(1) The modified Barthel Index (MBI) [11] and
the Motor Function Rating Scale (Fugl-Meyer,
FMA) [12] were used to evaluate the daily acti-
vities and motor functions of the two groups
before and after nursing intervention. The high-
er the MBI score, the better the effect. The
lower the FMA score, the better the effect. (2)
The Gugging Swallow Function Assessment
(GUSS) [13] was used to assess the swallowing
function of the two groups of patients. (3) The
Cerebral Neurological Deficit Score (CNS) [14]
was used to evaluate the neurological function
before and after treatment. (4) The quality of
life assessment form was used to assess and
compare quality of life between the two groups
of patients after 3 months of nursing interven-
tion, including daily life, physical, social and
psychological functions. The higher the score,
the worse quality of life. (5) After 3 months of
nursing, the nursing satisfaction of the two
groups of patients was evaluated and com-
pared, ranging from very satisfied, basically sat-
isfied and unsatisfied. Nursing intervention sat-
isfaction = very satisfied percentage + basic
satisfaction percentage.

Statistical methods

In this study, SPSS 20.0 software (Boyi Zhixun
(Beijing) Information Technology Co., Ltd.) was
used for statistical analysis of the data. Me-
asurement data are expressed as mean + stan-
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dard deviation (SD). The independent t test was
used for comparison between groups, and the
paired t test was used for comparison before
and after treatment. When P < 0.05, there was
a statistical difference.

Results
General data comparison

There were no significant differences in gender,
age, and BMI between the two groups (P>0.05),
so they were comparable (Table 1).

Comparison of MBI index before and after re-
habilitation

The MBI index of the observation group be-
fore and after treatment was 33.37+2.91 and
57.21+3.13. The MBI index of the control group
before and after treatment was 33.42+2.87
and 46.39+3.25, respectively. The MBI scores
of the two groups were significantly improved
after treatment, with the score of the observa-
tion group being significantly higher than that of
the control group (P<0.05; Figure 1).

FMA scores before and after nursing interven-
tion

The FMA scores of the observation group be-
fore and after nursing were 31.65+2.36 and
48.62+3.63, respectively. The FMA scores of
the control group before and after treatment
were 32.03+2.45 and 41.42+3.52, respective-
ly. There were no significant differences in FMA
scores between the two groups before treat-
ment (P>0.05). After treatment, the FMA scor-
es of the two groups were higher than those
before treatment, with the FMA score of the
observation group being significantly higher
than that of the control group (P<0.05; Figure
2).

Comparison of GUSS scores before and after
nursing intervention

The GUSS scores of the observation group
before and after treatment were 12.09+2.11
and 17.35+2.17, respectively. The GUSS scores
of the control group before and after treatment
were 12.13+2.14 and 15.06+2.09, respective-
ly. Before treatment there was no significant
difference in GUSS scores (P>0.05). After treat-
ment, the GUSS scores of the two groups were
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Table 1. General information table

Observation group Control group

Factor n=51 N=51 /X2 P

Sex Male 28 (54.90) 30 (58.82) 0.160 0.689
Female 23 (45.10) 21 (41.18)

Age >60 30 (58.82) 31(60.78) 0.040 0.840
<60 21 (41.18) 20 (39.22)

BMI >22 24 (47.06) 23 (45.10) 0.039 0.843
<22 27 (52.94) 28 (54.90)

Lesion site Basal ganglia 12 (23.53) 13 (25.49) 0.388 0.943
Thalamus 13 (25.49) 12 (23.53)
Cerebellum 12 (23.53) 14 (27.45)
Other parts 14 (27.45) 12 (23.53)

Coagulation function APTT s 28.13+2.19 28.11+2.22 0.046 0.964
PTs 11.64+1.21 11.71+1.19 0.295 0.769
FIB g/I 3.09+0.16 3.11+0.15 0.651 0.516
TTs 14.33+1.13 14.29+1.22 0.172 0.864

Liver function index Serum total protein (g/L) 70.69+2.42 71.01+2.37 0.645 0.501
Glutamic pyruvic transaminase pymol/L 26.22+4.17 26.19+4.22 0.036 0.971
Total bilirubin (umol/L) 11.34+2.11 11.31+2.15 0.071 0.943

Renal function index (umol/L) Creatinine 61.81+4.22 62.19+4.18 0.457 0.649
Urea 5.38+0.49 5.414+0.56 0.288 0.774
Uric acid 289.44+12.41 292.83+13.05 1.344 0.189

Risk factors Hypertension 16 (31.37) 17 (33.33) 0.078 0.962
Diabetes 17 (33.33) 18 (35.29)
Heart disease 18 (35.29) 17 (33.33)
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Figure 1. Comparison of MBI index before and after
rehabilitation between the two groups of patients.
There was no significant difference in the MBI scores
between the two groups before and after rehabili-
tation (P>0.05). The MBI scores of the two groups
were significantly improved after treatment, and the
MBI score of the observation group was significantly
higher than that of the control group, and the differ-
ence was statistically significant (P<0.05). Note: *in-
dicates P < 0.05.

higher than those before treatment, and the
GUSS score of the observation group was sig-
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nificantly higher than that of the control group
(P<0.05; Figure 3).

Comparison of CNS scores before and after
nursing intervention

The CNS scores of the observation group be-
fore and after treatment were 23.24+3.51 and
13.19+3.47, respectively. The CNS scores of
the control group before and after treatment
were 23.13+3.24 and 17.14+3.41, respective-
ly. There was no significant difference in the
CNS scores between the two groups before
treatment (P>0.05). The CNS scores of the two
groups were significantly improved after treat-
ment, and the CNS score of the observation
group was significantly lower than that of the
control group (P<0.05; Figure 4).

Comparison of quality of life scores after 3
months of nursing intervention

The scores of daily life, physical life, social func-
tion and psychological function of patients in
the observation group were significantly lower
than the control group (P<0.05; Table 2). The
higher the score, the worse quality of life.
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Figure 2. FMA scores before and after nursing inter-
vention between the two groups of patients. There
was no significant difference in the MBI scores be-
tween the two groups before and after rehabilitation
(P>0.05). The MBI scores of the two groups were
significantly improved after treatment, and the MBI
score of the observation group after treatment was
higher than that of the control group, and the differ-
ence was statistically significant (P<0.05). Note: *in-
dicates P < 0.05.
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Figure 3. Comparison of GUSS scores before and
after nursing intervention between the two groups
of patients. There was no significant difference in
GUSS scores between the two groups before and af-
ter treatment (P>0.05). The GUSS scores of the two
groups were significantly improved after treatment,
but the scores of the GUSS in the observation group
after treatment was significantly higher than that of
the control group, and the difference was statistically
significant (P<0.05). Note: *indicates P < 0.05.
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Figure 4. Comparison of CNS scores before and
after nursing intervention between the two groups
of patients. There was no significant difference in
CNS scores between the two groups before and af-
ter treatment (P>0.05). The CNS scores of the two
groups were significantly improved after treatment,
but the CNS scores of the observation group were sig-
nificantly lower than those of the control group, and
the difference was statistically significant (P<0.05).
Note: *indicates P < 0.05.

Comparison of nursing satisfaction

After the two groups of patients were treated
with nursing intervention, the nursing satisfac-
tion of the observation group was significantly
higher than that of the control group (P<0.05;
Table 3).

Discussion

According to epidemiology, patients with isch-
emic stroke account for more than two-thirds of
the patients with stroke, and there is a growing
tendency of patients with younger age [15]. At
present, ischemic stroke is mainly treated by
the thrombolytic method. However, this treat-
ment does not cure the disease very well. Most
patients still have a certain degree of dysfunc-
tion after treatment, including cognitive dys-
function and motor dysfunction, so it is espe-
cially important to carry out rehabilitation train-
ing for patients [16, 17]. Because the various
sequelae of patients with ischemic stroke will
have a serious impact on quality of life of
patients, especially in the treatment of patients
with ischemic stroke, the recovery of limb motor
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Table 2. Comparison of quality of life scores after nursing interven-

tion between the two groups of patients

Observation group Control group

pathway have improved more
significantly. The underlying
reason may be that patien-

Project n=51 n=51 t P ts receive systematic health
Daily life 28.34:519  34.19s5.74 5399 <0001 education to build confidence
Physical life 18.27+3.81  2356:411 6741 <0001 N treatment.

Social function 16244364  21.42+4.12 6.729 <0.00L At present, there are relatively
Psychological function 11.58+3.24 23.37+3.39 17.96 <0.001 few studies on the application

Table 3. Comparison of nursing satisfaction of the two groups of

patients

of an early rehabilitation clini-
cal pathway in patients with
ischemic stroke, but previous
studies have shown that the

Observation group Control group

application of an early reha-

. . . )
Nursing satisfaction n=51 n=51 X P bilitation clinical pathway in
Very satisfied 40 (78.43) 25(49.02) 9.543 <0.050 patients with acute myocardi-
Satisfied 8 (15.68) 8 (15.69) - - al infarction can promote the
Dissatisfied 3(5.88) 18(35.29) 13.49 <0.001 rehabilitation of patients [22].
Nursing satisfaction 48 (94.12) 33(64.71) 13.49 <0.050 Previous studies found that it

function and swallowing function is especially
important [18].

The early rehabilitation clinical pathway is the
standardization of routine early rehabilitation
care. Its main features are the development of
the clinical pathway table, the implementation
of standardized plans and further strengthen-
ing of the comprehensive quality of the nursing
staff [19]. The current early rehabilitation clini-
cal pathway has been applied in many aspects
of clinical practice, such as its application in
some surgical operations has achieved good
results [20, 21].

However, few studies have reported the use
of an early rehabilitation clinical pathway in
patients with ischemic stroke. Therefore, in
order to find a more appropriate solution for the
rehabilitation training of patients with ischemic
stroke, we compared the indexes of patients
with ischemic stroke using conventional early
rehabilitation training and early rehabilitation
clinical pathway.

In our study, MBI, FMA, GUSS and CNS scores
of the two groups before and after treatment
were compared, and the results showed that
MBI, FMA, GUSS and CNS scores of the two
groups after care were improved compared
with those before treatment. However, com-
pared with patients receiving conventional
early rehabilitation clinical pathway, all scores
of the patients using early rehabilitation clinical
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can effectively improve nerve
damage of patients with clini-
cal pathways in patients with acute ischemic
stroke [23]. There are also studies that report
the implementation of comprehensive rehabili-
tation care for patients with acute ischemic
stroke can effectively promote the recovery of
neurological function [24]. The underlying rea-
son may be that the behavior of the nursing
staff is more systematic and specialized, and
targeted measures are taken for specific prob-
lems of patients. Subsequently, we also com-
pared the quality of life and nursing satisfaction
of the two groups of patients after treatment.
The results showed that the quality of life and
satisfaction of the patients in the observation
group were significantly higher than those in
the control group (P<0.05). This suggests that
the application of an early rehabilitation clinical
pathway in patients with ischemic stroke can
significantly improve quality of life of patients
and improve patient satisfaction. There are
studies on the application of an early rehabilita-
tion care in patients with acute ischemic stro-
ke, and early rehabilitation care can effectively
promote rehabilitation and satisfaction of pa-
tients [25]. The underlying reason may be that
a care plan is developed for the patient’s per-
sonal situation, and the patient can experience
humanized services every day, thereby reduc-
ing the patient’s hospital stay and hospitaliza-
tion costs. Studies have shown that the appli-
cation of an early rehabilitation care in patients
with acute ischemic stroke can not only impro-
ve the patient’s treatment compliance, but also
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improve the patient’s quality of life and the
patient’s prognosis [24]. However, the study of
clinical pathways in patients with ischemic st-
roke can improve the quality of life of patients.
The above studies can provide some theoreti-
cal support for our conclusions, and more con-
clusions have yet to be further confirmed in
subsequent studies. In this experiment, we did
not conduct a more detailed experimental ex-
ploration, such as the in-depth discussion of
the application effect of an early rehabilitation
clinical pathway in patients with different se-
verity of stroke. Moreover, we have not exclud-
ed psychological factors, which leads to the fur-
ther accuracy of our conclusions. It is hoped
that future scholars can conduct more target-
ed experiments based on different clinicopath-
ological features and other psychological fac-
tors in the study of rehabilitation nursing for
post-stroke patients, providing more theoreti-
cal basis in clinical care for patients with stroke.

In summary, the application of the an early
rehabilitation clinical pathway in patients with
ischemic stroke can not only promote the func-
tional recovery of patients, but also significantly
improve life quality of patients and improve the
satisfaction of patients, so it is worthy of clini-
cal promotion.
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