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Abstract: Objective: This study aimed to explore the effect of pre-hospital early intervention combined with an in-hos-
pital emergency model in the emergency care of patients with acute stroke. Methods: Eighty-six patients with acute
stroke treated in our hospital between December 2018 and January 2020 were enrolled prospectively and were
divided into two groups according to the random number table method, with 43 cases in each group. The control
group received conventional emergency mode care, while the study group received pre-hospital early intervention
combined with an in-hospital emergency model. The success rate of successful resuscitation (CPR), resuscitation
endpoints, complication rates, nursing satisfaction and changes in limb motor function (Fugl-Meyer score) and ac-
tivity of daily living (ADL score) before and at 3 months after intervention were compared between the two groups.
Results: The total success rate of rescue and nursing satisfaction were higher in the study group (93.02%, 97.77%)
than in the control group (74.42%, 79.07%), while the complication rate in the study group (4.65%) was lower than
that in the control group (20.93%). Time to resuscitation, time to thrombolytic therapy, time from admission to
completion of imaging, and the length of hospital stay were shorter in the study group than in the control group
(P<0.05). Compared with pre-intervention, Fugl-Meyer and ADL scores were increased in both groups and were
higher in the study group (P<0.05). Conclusion: Pre-hospital early intervention combined with in-hospital emergency
model in the first aid of patients with acute stroke can effectively improve the success rate of rescue, shorten the
duration of rescue and length of hospital stay, reduce the incidence of complications, increase nursing satisfaction,
and improve limb motor function and ADL.
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Introduction

The elderly population continues to grow at an
unprecedented rate, leading to an increasing
number of patients with acute stroke in China,
which not only seriously threatens the life and
health of patients, but also brings a heavy bur-
den to families and society [1]. Acute stroke is
a common cerebrovascular disease with high
incidence rate, and it is characterized by high
disability, high lethality and high complication
rates [2]. Patients with acute stroke may experi-

ence varying degrees of limb motor dysfunc-
tion, unconscious, vomiting and respiratory dis-
tress at the onset of stroke, which has a serious
negative impact on patients’ quality of life [3].
The key to emergency care for acute stroke is to
shorten the time to rescue and give intravenous
thrombolytic therapy as early as possible, but
only a small number of patients have success-
fully received thrombolytic therapy due to the
small time window [4]. The time assigned for
each emergency session, such as pre-hospital
rescue and in-hospital consultation, is long in
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routine emergency care, which is not conducive
to the treatment of acute stroke and affects
patient prognosis [5]. Therefore, how to shorten
the time to resuscitation is a challenge in the
current nursing services.

Pre-hospital early intervention and in-hospital
emergency models have been widely used in
the nursing of patients with acute stroke, both
of which can effectively shorten the time to res-
cue and improve the rescue effect, showing
great advantages [6]. Sanello et al. [7] found
that pre-hospital emergency care in patients
with acute ischemic stroke can effectively
shorten the time to rescue. A study by Jin [8]
showed that an in-hospital integrated emergen-
cy care model can effectively shorten the time
to intravenous thrombolysis and enhance the
efficacy of rescue. However, there are few stud-
ies on the application of pre-hospital early
intervention combined with an in-hospital em-
ergency model in the emergency care of pa-
tients with acute stroke, which is the key point
of this study.

Materials and methods
Clinical data

Eighty-six patients with acute stroke treated in
our hospital between December 2018 and
January 2020 were prospectively enrolled and
were divided into two groups (N=43 for each
group) according to a random number table
method.

Selection criteria

Inclusion criteria: (1) those who met the diag-
nostic criteria for acute stroke [9] which was
confirmed by cranial magnetic resonance imag-
ing (MRI); (2) aged between 18 and 70 years;
and (3) those with onset of action <6 h. This
study was reviewed and approved by the ethics
committee of Xingtai Medical College (No.
NCT01593576). All patients or their families
signed informed consent. Exclusion criteria:
(1) those comorbid with other cerebrovascular
lesions; (2) patients with intracranial tumors;
(3) patients with coagulation dysfunction and
hematologic disorders; (4) those comorbid with
severe cardiac, hepatic, and renal abnormali-
ties; and (5) those with poor compliance.
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Methodology

Control group: The routine emergency mode
was performed. The patients were treated by
emergency ambulance crews on duty during
transfer. Upon entering the hospital, the medi-
cal staff made a simple assessment of the
patients’ condition, accompanied the patients
for imaging, and gave emergency measures
such as regulation of blood pressure, reduction
of intracranial pressure, thrombolytic therapy,
etc., and then made an accurate assessment
after the their conditions were stabilized.

Study group: Pre-hospital early intervention
combined with an in-hospital emergency model
was performed, where pre-hospital early inter-
vention included: @ Early condition assess-
ment. Upon receiving an emergency call, medi-
cal staff took the initiative to inquire about clini-
cal symptoms and medical history, from which
they made a preliminary assessment of sus-
pected acute stroke, and arranged a profes-
sionally trained nurse to follow the ambulance
to rescue the patient within 5 min. @ Telephone
guidance. Before the ambulance arrived, family
was guide to perform first aid by telephone,
including elevating the patient’'s head (about
30°), placing a towel in the patient’s mouth to
avoid biting the tongue due to spasm. For
patients who appeared to vomit, oral and nasal
secretions were promptly cleaned up to avoid
the occurrence of aspiration pneumonia. 3
On-site first aid. When the ambulance arrived,
the stroke specialist nurse assessed the pa-
tient’s condition by heart rhythm, blood pres-
sure and clinical symptoms and medical histo-
ry, and made a record. Keeping a patient’s air-
ways clean can effectively avoid deterioration
of the condition and facilitate treatment. Nur-
sing staff promptly removed the patient’s se-
cretions and gave aspiration treatment. In
patients who developed glossocoma, the ton-
gue was promptly pulled out using tongue for-
ceps and a ventilation tube was given to help
breathing. For patients with severe airway ob-
struction, tracheal intubation or tracheotomy
may be performed as appropriate. Hypoxia has
a serious impact on treatment and patient
prognosis. Nursing staff promptly gave oxygen
therapy (30%-40% and 4-6 L/min), and if the
patient was breathing weakly, he or she may
be given oxygen therapy by face mask. Rising

Am J Transl Res 2022;14(1):672-678



Pre-hospital early intervention combined with an in-hospital emergency model

intracranial pressure can cause death in pa-
tients with acute stroke. The patient was given
20 mg of furosemide and 250 mL of 20% man-
nitol for treatment, while the changes in the
patient’s condition were closely monitored dur-
ing the administration of the drug. Safe trans-
port can effectively improve the success rate
of patient rescue. During the transport, gentle
movements were made to maintain smooth-
ness, with the patient lying flat on his back
and head tilted to one side. The visiting nurse
reported the patient’s background, condition,
and symptoms to the Emergency Department
of the hospital by telephone, and the hospital
opened a green channel immediately after
receiving the report, prepared items and drugs
needed for emergency treatment, etc., and
notified the Imaging Department to do rele-
vant examinations. The in-hospital emergency
model includes: @ Condition assessment and
confirmation of diagnosis. After the ambulance
arrived at the hospital, the medical personnel
made a preliminary assessment of the patient’s
condition by convenient methods such as pupil
observation and pain stimulation, and if the
patient had abnormal pupil changes, etc., re-
suscitation was promptly carried and the diag-
nosis was confirmed as soon as possible. @
First aid measures. Patient’s body temperature
was regulated by subfreezing therapy and phys-
ical cooling. Doctors decided whether to give
thrombolytic therapy to the patient. The physi-
cians performed thrombolytic therapy by inject-
ing 0.09 mg/kg intravenous alteplase (rt-PA,
LGM Pharma, CAS: 105857-23-6) within 1 min,
and the remaining rt-PA was administrated
within 60 min. The dose did not exceed 0.9
mg/kg. The changes in the patient’s vital signs
were monitored and the physician was inform-
ed promptly if abnormalities were observed.
After the operation, the patients were instruct-
ed to perform functional exercises of the limbs,
while psychological guidance was given to the
patients to alleviate the adverse emotions.

Outcome measurements

Resuscitation success rate: Patients were
assessed within 48 h after admission, in which
disappearance of clinical symptoms, stable
vital signs and >90% reduction in neurological
deficit score (NIHSS) were considered success-
ful; disappearance of some symptoms, more
stable vital signs and >45% but <90% reduc-
tion in NIHSS score were considered markedly
improvement; disappearance of a few symp-
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toms, basically stable vital signs and >18% but
<45% reduction in NIHSS score were consid-
ered effective, and conditions not meeting the
above criteria were considered ineffective. The
success rate of rescue = (cases of success +
markedly improvement + effective)/total cases.

Resuscitation parameters: Time to rescue,
time to thrombolytic therapy, time from admis-
sion to completion of imaging, and the length of
hospital stay were compared between the two
groups.

Complications: The incidence of complications
such as deep vein thrombosis, pulmonary in-
fection, secondary epilepsy, and gastrointesti-
nal bleeding was compared between the two
groups.

Nursing satisfaction: Upon discharge, nursing
satisfaction was assessed using our self-de-
signed questionnaire, which was filled in by the
patients and family members, covering quality
of care, attitude, etc., ranging 0-50 points,
including very satisfied (46-50 points), gener-
ally satisfied (41-45 points) and dissatisfied
(0-40 points), and nursing satisfaction was the
sum of very satisfied rate and general satis-
faction.

Limb motor function and activity of daily living
(ADL): The Fugl-Meyer motor function scale and
the ADL scale were used to assess the limb
motor function and ADL before and at 3 months
after intervention, respectively, and a higher
score represented better limb motor function
and ADL.

Statistical analysis

Using SPSS 23.0 software and Graphpad Prism
8.1, the count data (resuscitation success rate,
complications, and nursing satisfaction) were
expressed as percentages and compared using
the x? test, and the measurement data (resus-
citation endpoints, Fugl-Meyer, and ADL scores)
were expressed as (X+S) and examined using
the independent t test between groups and the
paired t test within groups. P<0.05 indicated
significant difference.

Results
Baseline data

The differences in gender, age, time from onset
to admission, NIHSS score, and Glasgow score
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Table 1. Comparison of baseline data (n/x+S)

Grou Gender Age (vears) Time from onset NIHSS score GCS score
P (male/female) ge v to admission (h) (points) (points)
Control group (n=43) 24/19 52.14+3.49 3.52+1.15 14.25+3.25 11.85+2.14
Study group (n=43) 22/21 52.45+3.67 3.45+1.24 14.47+2.97  11.68+2.24
T 1.946 0.401 0.271 0.328 0.360
P 0.163 0.689 0.787 0.744 0.720
Table 2. Comparison of rescue outcomes [n (%)]
Group Successful  Markedly effective Effective Ineffective Total effective
Control group (n=43) 10 (23.26) 13 (30.23) 9 (20.93) 11 (25.58) 32 (74.42)
Study group (n=43) 15 (34.88) 15 (34.88) 10 (23.26) 3(6.98) 40 (93.02)
X2 - 5.460
P - 0.020
A B (GCS) between the two groups
240_ were not significant (P>0.05),
13 100- indicating that the two groups
@ 30 ‘R L were comparable (Table 1).
=Y Hit# 2T801 L
o \ _é £ § i Resuscitation effect
= = 60+
820- \ g 5 \ The total effective rate of re-
o \ s % 401 \ suscitation was higher in the
= 10- \ oy \ study group (93.02%) than in
o = the control group (74.42%)
E 0 & ' 0 & . (P<0.05), showing that the
Q Q Q R pre-hospital early interventi-
@0 @00 Q,@o Q@ on combined with in-hospital
,\C}Q ) .@0\ \ob‘\ emergency model can effec-
o& co\‘) 00° &) tively improve the success ra-
O te of rescue in patients with
c D acute stroke (Table 2).
C -
o) EZO- 25 Resuscitation endpoints
| —
oD 4
a -%15- & St “:20 R it Time to resuscitation, time to
I= g \ 845 \ thrombolytic treatment, time
= =10- \ % \ from admission to completion
c g \ =10+ \ of imaging, and the length of
g o \ g \ hospital stay were shorter in
‘é’g ch \ T 5- \ the study group than in the
A== control group (P<0.05), indi-
'_ 80 & T 0 & T cating that the pre-hospital
R OQQ R =R early intervention combined
céo S Qﬁo cgo with in-hospital emergency
R N > S ively i
(\,{\ \ob O \}b mode can effectively improve
P =) QOQ & the rescue effects (Figure 1).

Figure 1. Comparison of rescue between the two groups. Note: A: Time to
resuscitation; B: Time to thrombolytic therapy; C: Time from admission to
completion of imaging; D: Length of hospital stay. Compared with the control

group, ##P<0.001.
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Complication rate

The study group had a lower
complication rate (4.65%) th-
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Table 3. Comparison of complications between two groups [n (%)]

Deep vein Pulmonary Secondary Gastrointestinal
Group ) . . . . Total
thrombosis infection epilepsy bleeding
Control group (n=43) 2 (4.65) 3(6.98) 2 (4.65) 2 (4.65) 9 (20.93)
Study group (n=43) 1(2.33) 1(2.33) 0 (0.00) 0 (0.00) 2 (4.65)
X2 5.108
P 0.024

Table 4. Comparison of nursing satisfaction [n (%)]

oups were not significant (P>

0.05). Compared with the
Group sa\t/ie;:‘?/e d (;Z?iz;izl(ljy Dissatisfied Satisfaction pre-intervention period, Fugl-
Control group (n=43) 22 (51.16) 12 (27.91) 9(20.93) 34 (79.07) i'\:sg/:arszgdin‘\%';tﬁc‘;ii p";’e;?[
;tudygroup(n—43) 29 (6_7.74) 13(30.23) 1(2.33) 427(22.277) 3 months after intervention,
) and were higher in the study
i . 0.007 group (P<0.05), showing that
pre-hospital early intervention
A e Control group B P combined with an in-hospital
100- Study group s 1004 Study g,%upp e Qmergency moglel can effec-
2 o] 004 ” tl\{ely improve !|mb motor fgn-
8 . o ction and ADL in patients with
5 801 I & 801 I acute stroke (Figure 2).
= 70- § 704 _ _
o l - { Discussion
50 T 50 " " Acute stroke has a rapid on-
& & & & S .
c\"‘& & & c@» set, causmg |rr§ver5|blg dgm-
& ‘.@\"' _\&eé \.\Q\@ age to brain tissue within a
& & & K short period of time, and high
& N < &~ disability and mortality [10,
'S 3 11]. A study [12] has reported

that early and effective treat-

Figure 2. Comparison of limb motor function and daily living ability. Note:
A: Fugl-Meyer score; B: ADL score. Compared with the control group,
###P<(0.,001; compared with those before treatment, ***P<0.001.

ment after the onset of acute
stroke can effectively reduce

an the control group (20.93%) (P<0.05), sug-
gesting that pre-hospital early intervention
combined with in-hospital emergency mode
can effectively reduce the incidence of compli-
cations in patients with acute stroke (Table 3).

Nursing satisfaction

Nursing satisfaction was higher in the study
group (97.77%) than in the control group
(79.07%) (P<0.05), exhibiting that pre-hospital
early intervention combined with an in-hospital
emergency model can effectively improve nurs-
ing satisfaction in patients with acute stroke
(Table 4).

Limb motor function and ADL

Before intervention, the differences in Fugl-
Meyer and ADL scores between the two gr-
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the incidence of complications

and reduce the morbidity and
mortality rate. This shows the importance of
carrying out pre-hospital interventions and giv-
ing targeted in-hospital rescue measures [13,
14].

In this study, pre-hospital early intervention
combined with an in-hospital emergency model
was adopted, and the results showed that the
total rescue success rate and nursing satisfac-
tion were higher in the study group than in the
control group, and the complication rate was
lower in the study group than in the control
group, while the time to rescue, time to throm-
bolytic treatment, time from admission to com-
pletion of imaging, and the length of hospital
stay in the study group were shorter than those
in the control group, which were basically con-
sistent with the findings of another study [15],
suggesting that pre-hospital early intervention
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combined with an in-hospital emergency model
can effectively improve the outcomes of pa-
tients with acute stroke, shorten the length of
hospital stay and prompt patient endorsement
of care services. The reason for this may be
that the routine emergency model has disad-
vantages such as poor pre-hospital and in-hos-
pital articulation, unprofessional emergency
personnel, and unconnected procedures, whi-
ch can delay the rescue and affect the rescue
effect [16]. Pre-hospital early intervention com-
bined with an in-hospital emergency model can
improve pre-hospital emergency services and
in-hospital consultation and treatment, and
make the whole emergency process compact
and help the staff not panic through reason-
able division of labor, which can enhance the
rescue effect [17, 18]. In pre-hospital early
intervention, stroke specialist nurses follow the
ambulance to provide more professional ser-
vices; the family is guided on first aid remotely
by telephone to advance the time to first re-
suscitation and prevent deterioration of the
patient’s condition. After carrying out on-site
first aid, the hospital Emergency Department
was contacted to receive feedback on the
patient’s condition, so that the Emergency
Department can receive the patients well in
advance and shorten the time to rescue [19-
21]. In the in-hospital emergency model, pa-
tients are evaluated and diagnosed in a timely
manner, and emergency measures such as
temperature control, hypotension, hypoglyce-
mia, and thrombolytic therapy are carried out
according to the specific conditions of the
patients, thus enhancing the effect of rescue
[22, 23].

It has been clinically found that some patients
with acute stroke have limb movement dysfunc-
tion and more complications after treatment,
which affects their ability to live their daily lives
and is detrimental to their prognosis [24].
Therefore, it is crucial to improve limb move-
ment function and reduce complications in
patients with acute stroke to enhance ADL and
improve prognosis. The results of this study
showed that the incidence of complications
was lower in the study group (4.65%) compar-
ed with the control group (20.93%). Compared
with the pre-intervention period, the Fugl-Meyer
and ADL scores were increased in both groups
at 3 months after intervention and were higher
in the study group. Yan et al. [25] have found
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that integrated in-hospital and out-of-hospital
emergency care can effectively reduce the in-
cidence of complications, which is consistent
with the findings of this study, demonstrat-
ing that the pre-hospital early intervention
combined with an in-hospital emergency care
model can effectively reduce the incidence of
complications, improve limb motor function,
and promote the improvement of ADL.

In conclusion, pre-hospital early intervention
combined with in-hospital emergency model
for patients with acute stroke can effectively
improve the success rate of rescue, shorten
the time to resuscitation and length of hos-
pitalization, reduce the incidence of complica-
tions, enhance nursing satisfaction, and im-
prove limb motor function and ADL. However,
the sample size of this study was small, and
the effects on long-term prognosis were not
observed, which will be explored in future
studies.
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