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Retrospective Study
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Abstract
BACKGROUND 
Hypertensive cerebral hemorrhage (HICH) is the rupture and bleeding of vessels 
of the cerebral parenchyma caused by continuously elevated or violently 
fluctuating blood pressure. The condition is characterized by high disability and 
high mortality. Hematoma formation and resulting space-occupying effects 
following intracerebral hemorrhage are among the key causes of impaired 
neurological function and disability. Consequently, minimally invasive clearance 
of the hematoma is undertaken for the treatment of HICH because it can 
effectively relieve intracranial hypertension. Therefore, special attention should be 
given to the quality of medical and nursing interventions in the convalescent 
period after minimally invasive hematoma clearance.

AIM 
The study aim was to determine the value of intensive intervention, including 
doctors, nurses, and patient families, for the prevention of rebleeding in elderly 
patients with HICH during the first hospitalization for rehabilitation after the ictal 
event

METHODS 
A total of 150 elderly HICH patients with minimally invasive hematoma 
evacuation in our hospital between May 2018 and May 2020 were selected and 
equally divided into two groups of 75 each by their planned intervention. The 
control group was given conventional nursing intervention and the observation 
group was given tripartite intensive intervention. The length of hospital stay, cost, 
complication rate, satisfaction rate, and rebleeding rate during hospitalization 
were recorded. Changes in cerebral blood flow indicators were recorded in both 
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groups. Changes in the National Institutes of Health Stroke Scale (NIHSS) score, 
quality of life index (QLI) score, and health behavior score were evaluated at the 
National Institutes of Health.

RESULTS 
Duration of hospitalization was shorter in the in the observation group than in the 
control group, the hospitalization cost was less than in the control group, and the 
rate of rebleeding during hospitalization was lower than in the control group (all 
P < 0.05). There were no significant differences between the two groups before 
treatment (all P > 0.05). The mean flow rate (Qmean) and mean velocity (Vmean) of the 
two groups increased (P < 0.05), and the dynamic resistance and peripheral 
resistance decreased (P < 0.05). The Qmean and Vmean in the intervention group were 
higher than those in the control group (P < 0.05). Moreover, the dynamic 
resistance and peripheral resistance of the blood vessels were also lower in the 
intervention group than in the control group (P < 0.05). The difference in health 
behavior scores between the two groups before treatment was not significant (P > 
0.05). In both groups, the scores for healthy behaviors such as emotion control, 
medication adherence, dietary management, exercise management, and self-
monitoring were higher after than before treatment (P < 0.05), and the scores of 
healthy behaviors in the intervention group were higher than those in the control 
group (P < 0.05). There was no significant difference in the NIHSS and QLI scores 
between the two groups before treatment (P > 0.05). The QLI scores of the two 
groups increased (P < 0.05), and the NIHSS scores decreased (P < 0.05). The QLI 
scores of the intervention group were higher than those of the control group (P < 
0.05), and the NIHSS score was correspondingly lower than that of the control 
group (P < 0.05). The incidence of respiratory infections, pressure sores, central 
hyperpyrexia, and deep venous thrombosis was lower in the intervention group 
than in the control group. Accordingly, the satisfaction rate was higher in the 
treatment group than that in the control group (P < 0.05).

CONCLUSION 
Intensive intervention by doctors, nurses, and families of elderly patients with 
HICH reduced the rate of rebleeding during hospitalization. It also reduced the 
incidence of complications, promoted rehabilitation, improved the quality of life, 
and enhanced nerve function. Additionally, it improved satisfaction and 
promoted healthy behaviors.

Key Words: Tripartite intensive intervention by doctors; Nurses and patient families; 
Hypertensive intracerebral hemorrhage; Rebleeding; Rehabilitation; Nerve function

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We evaluated the value of tripartite intensive intervention in elderly patients 
with hypertensive intracerebral hemorrhage (HICH) during their first rehabilitation 
hospitalization after onset. A tripartite intensive intervention strategy in elderly HICH 
patients during the convalescent period shortened their hospitalization duration, 
reduced hospitalization costs, and lowered the rate of rebleeding during hospitalization 
as well as the overall incidence of complications, including pulmonary infection, 
pressure sores, central high fever, and deep venous thrombosis.
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INTRODUCTION
Hypertensive intracerebral hemorrhage (HICH) is a common clinical cerebrovascular 
event[1-3]. Rupture of blood vessels and formation of hematoma for various reasons 
will compress the surrounding brain tissue, leading to secondary brain injury and 
neurological impairment[4-7]. Because of the sudden onset and rapid progress of 
HICH, it usually manifests with lasting limb hemiplegia, language impairment, 
dysphagia, and other sequelae[8-12]. Patients in the convalescent period are prone to 
emotional excitement, which is not conducive to the rehabilitation process[13-16]. On 
the other hand, severe emotional fluctuations can induce recurrent bleeding, which 
has a negative impact on prognosis. Therefore, nursing intervention should be 
emphasized during the rehabilitation for elderly patients hospitalized after first onset 
HICH, so as to reduce the risk of recurrent bleeding.

The nursing staff is currently the primary source of clinical nursing for HICH 
patients during convalescence, and the overall nursing effectiveness needs to be 
improved beyond just mechanically follow the doctor's advice[17]. Tripartite intensive 
intervention refers to a novel approach to medical care jointly delivered doctors, 
nursing staff, and the patient’s family. It can provide patients with timely, compre-
hensive, and professional medical care services that enhance rehabilitation, and it has 
already been applied in a variety of medical fields[18]. This study explored the value 
of tripartite intensive intervention for elderly patients with HICH to prevent 
rebleeding during hospitalization for rehabilitation subsequent to ictus.

MATERIALS AND METHODS
General information
Elderly HICH patients who were treated at our hospital between May 2018 and May 
2020 and underwent minimally invasive hematoma evacuation were recruited for this 
study. The inclusion criteria were (1) HICH that satisfied the criteria of the Guidelines 
for Diagnosis and Treatment of Intracerebral Hemorrhage in China (2014), and 
documented by imaging; (2) between 60 and 75 years of age, without restriction based 
on gender; (3) prior minimally invasive hematoma evacuation; (4) first onset of HICH; 
and (5) with complete clinical data. The exclusion criteria were (1) time from onset to 
initial physician assessment of more than 12 h; (2) accompanying circulatory and 
respiratory dysfunction; (3) a past medical history of mental illness; (4) accompanying 
neurological diseases; (5) accompanying severe diseases such as of the heart, liver, or 
kidney; and (6) not understanding the study procedures. A total of 150 patients, 78 
men and 72 women with an average age of 68.21 ± 5.23 years were included in the 
study and were divided into two groups of 75 patients each. The control group was 
provided conventional nursing intervention. The observation group was provided 
with intensive tripartite intervention. There were no significant differences in the 
general data between the two groups (P > 0.05), as shown in Table 1.

Methods
The control group was provided with conventional nursing intervention and close 
monitoring of the vital signs, administration of drugs per doctor's advice, guiding the 
patients toward a reasonable diet, maintaining emotional stability, and implementing 
rehabilitation exercise as planned. The observation group was given tripartite 
intensive intervention by doctors, nurses, and the patient’s family. A trinity of nursing 
group doctors, nursing staff, and family members was established. Trinity nursing 
knowledge training was provided to all team members. Ward rounds were jointly 
conducted by the medical staff. Prior to ward rounds, the nursing staff were tasked to 
evaluate the patient’s vital signs, disease dynamics, emotional state, and the effect of 
rehabilitation exercise. The findings were reported to the doctor. During ward rounds, 
the nursing staff were expected to ask the doctors about the priorities for nursing care 
and the details of each patient, for continuous improvement of nursing quality. The 
nursing staff were also expected to inform the patient's family about the key points of 
focus in the daily care process. For patients with obvious adverse emotions, doctors, 
nursing staff, and family members were expected to cooperate for psychological 
counseling. Doctors were expected to clearly inform the patients that minimally 
invasive hematoma removal has satisfactory effects so as to reduce their anxiety and 
accordingly communicate the prognosis of similar patients to bolster confidence on the 
road to recovery. The nursing staff were expected to explain the importance of 
postoperative rehabilitation exercises to the patients and guide them as to the correct 
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Table 1 General participant characteristics in the two groups, n (%)

Parameters Control group, n = 75 Observation group, n = 75 χ2/t P value

Sex 0.107 0.744

Male 40 (53.33) 38 (50.67)

Female 35 (46.67) 37 (49.33)

Age in yr 67.96 ± 6.11 68.45 ± 5.89 0.500 0.618

Hypertension course in yr 8.56 ± 2.17 8.41 ± 2.23 0.417 0.677

Time of onset in h 6.45 ± 2.13 6.51 ± 2.28 0.167 0.868

Bleeding in mL 36.58 ± 5.45 37.12 ± 5.08 0.628 0.531

Cerebral hemorrhage site 1.841 0.398

Basal ganglia 48 (64.00) 41 (54.67)

The hypothalamus 19 (25.33) 21 (28.00)

Cerebral lobe 8 (10.67) 13 (17.33)

Level of education 0.435 0.805

Primary or lower secondary 12 (16.00) 11 (14.67)

High school, or secondary school, 38 (50.67) 42 (56.00)

College or above 25 (33.33) 22 (29.33)

Combined diseases

Chronic obstructive pulmonary disease 27 (36.00) 33 (44.00) 1.000 0.317

Coronary heart disease 22 (29.33) 15 (20.00) 1.758 0.185

Diabetes 16 (21.33) 20 (26.67) 0.585 0.444

Hyperlipidemia 36 (48.00) 38 (50.67) 0.107 0.744

way of performing the exercises. Families were expected to help patients relax and 
facilitate treatment adherence through encouraging words and actions. Family 
members were expected to accompany the patients during rehabilitation and exercise, 
and to provide prompt reports on any problem to their doctors and nursing staff to 
guide changes to the plan of rehabilitation and exercise programs. The period of 
intervention in both groups lasted included the duration of hospitalization for rehabil-
itation.

Observation indicators and evaluation criteria
The hospitalization duration, cost, complication rate, satisfaction rate, and rebleeding 
rate during hospitalization were recorded for each patient. The rebleeding criteria 
were established on the basis of clinical deterioration within 24 h following surgery 
(with rebleeding from the original site of the lesion), recurrence of hematoma upon 
clinical deterioration beyond 24 h following surgery, or increase in hematoma volume 
by more than 50% or more than 20 mL despite satisfactory clinical outcomes. Health 
behavior scores included five key aspects, emotional control (10 points), adherence to 
medications ordered by the doctor (15 points), dietary management (20 points), 
exercise management (20 points) and self-monitoring (10 points). Higher scores corres-
ponded to better health behaviors.

The National Institutes of Health Stroke Scale (NIHSS) and Quality of Life Index 
(QLI) scores[19] were used to evaluate neurological function and quality of life. The 
total score of the NIHSS is 42 points, and higher scores correspond with worsening 
neurological function. The QLI has a maximum score of 10 points, and lower scores 
correspond to worsening quality of life. Patient satisfaction was evaluated using an in-
house scoring system. The total score consisted of 100 points. Ninety to 100 were very 
satisfactory, 75–89 points were satisfactory; and scores below 75 were unsatisfactory.

Detection methods
Cerebrovascular function indicators such as mean flow rate (Qmean) and mean velocity, 
(Vmean) dynamic resistance, and peripheral vascular resistance were measured in both 
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groups at the time of hospitalization prior to intervention and following intervention 
(at the time of discharge). The instrument used in the examination was an AD-7 
cerebrovascular hemodynamic analyzer (Beduz, Germany).

Statistical analysis
The data were processed with SPSS ver. 19.0. The measurement indices were reported 
as means ± SD, and t-tests were used for comparison. Count data were reported as the 
number and percentage (%) of cases. Comparisons were performed by χ2 tests. The 
level of significance was set at P = 0.05.

RESULTS
Comparison of duration of stay, cost, and rebleeding between the two groups
The duration of hospitalization was shorter, the cost of hospitalization was less, and 
the rebleeding rate during hospitalization was lower in the intervention group than in 
the control group, with statistical significance (all P < 0.05; Table 2).

Comparison of cerebral blood flow indicators between the two groups
Before intervention, there was no significant difference in cerebral blood flow between 
the two groups (P > 0.05). After intervention, the Qmean and Vmean values increased in 
both groups (P < 0.05), and the dynamic resistance and peripheral vascular resistance 
decreased in both (P < 0.05). The Qmean and Vmean values were higher in the intervention 
group than in the control group (P < 0.05), and the dynamic resistance and peripheral 
vascular resistance were lower than those in the control group (P < 0.05; Table 3).

Comparison of health behavior scores between the two groups
Before intervention, there was no significant difference in the health behavior scores 
between the two groups (P > 0.05). After intervention, the health behavior scores, 
including emotional control, medication adherence, dietary management, exercise 
management, and self-monitoring increased in the two groups compared with those 
prior to intervention (P < 0.05). Health behavior scores in the observation group were 
higher than those in the control group (P < 0.05; Table 4).

Comparison of NIHSS and QLI scores between the two groups
Prior to intervention, the NIHSS and QLI scores between the two groups were not 
statistically significant (both P > 0.05). Following intervention, the QLI scores of both 
groups accordingly increased (P < 0.05); the NIHSS score decreased (P < 0.05); and the 
QLI score of the observation group was higher than that of the control group (P < 
0.05). Moreover, the NIHSS score in the treatment group was lower than that of the 
control group (P < 0.05; Table 5).

Complications during hospitalization of the two groups
The total incidence of complications such as pulmonary infection, pressure sores, 
central hyperpyrexia, and deep vein thrombosis was significantly lower in the 
intervention group than that in the control group (P < 0.05; Table 6).

Comparison of satisfaction between the two groups
The satisfaction rate was higher in the observation group significantly higher than in 
the control group (P < 0.05; Table 7).

DISCUSSION
Tripartite intensive intervention is a novel approach to medical care that is different 
from the conventional nursing interventions delivered in the past. The model 
attributes great importance to the participation of doctors and the patient’s family 
members so that doctors can better grasp the specific situations of each patient during 
rehabilitation. It allows due consideration of the initiative of the patient’s family so 
that the patient can obtain better care[20]. Some previous care givers applied the 
trinity nursing model in interventions for patients with transient ischemic attack, and 
found that the short-term efficacy of treatment and the quality of life of patients 
improved. However, no relevant studies have reported on the use of the intervention 
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Table 2 Hospital stay, cost, and rebleeding rate in the two groups

Group Number of cases Hospital stay in d Hospitalization costs, 10000 yuan Rebleeding rate during hospitalization, n (%)

Control group 75 16.89 ± 2.45 2.76 ± 0.32 10 (13.33)

Observation Group 75 15.21 ± 2.34 2.58 ± 0.28 3 (4.00)

t/χ2 2.294 3.666 4.127

P value 0.000 0.000 0.042

Table 3 Cerebral blood flow indexes in the two groups (mean ± SD)

Qmean in mL/s Vmean in cm/s Dynamic resistance in 
kPa·s/m

Peripheral vascular 
resistance in kPa·s/m

Group Number 
of cases Pre-

intervention
After 
intervention

Pre-
intervention

After 
intervention

Pre-
intervention

After 
intervention

Pre-
intervention

After 
intervention

Control 
group

75 8.64 ± 0.64 10.35 ± 0.71a 12.52 ± 1.36 16.36 ± 1.42a 461.58 ± 51.33 351.23 ± 
42.02a

1896.35 ± 
315.23

912.36 ± 
102.05a

Observation 
Group

75 8.69 ± 0.72 11.56 ± 0.57a 12.43 ± 1.82 18.21 ± 1.53a 452.87 ± 56.74 323.52 ± 
28.47a

1904.27 ± 
286.89

854.23 ± 84.56a

t 0.449 11.509 0.343 7.675 0.986 4.728 0.161 3.798

P value 0.654 0.000 0.732 0.000 0.326 0.000 0.872 0.000

aP < 0.05 vs the same group before intervention.

Table 4 Health behavior scores in the two groups (mean ± SD)

Parameter Time Control group, n = 75 Observation group, n = 75 t P value

Emotional control Pre-intervention 5.74 ± 0.96 5.69 ± 1.02 0.309 0.758

After intervention 7.32 ± 0.67a 8.51 ± 0.88a 9.318 0.000

Compliance with medication Pre-intervention 7.65 ± 1.12 7.59 ± 1.08 0.334 0.739

After intervention 12.33 ± 1.54a 12.54 ± 1.26a 0.914 0.362

Catering management Pre-intervention 10.23 ± 1.35 10.08 ± 1.27 0.701 0.484

After intervention 14.12 ± 1.24a 16.35 ± 1.41a 10.285 0.000

Movement management Pre-intervention 10.45 ± 1.08 10.29 ± 1.13 0.886 0.377

After intervention 14.03 ± 1.51a 16.65 ± 1.32a 11.313 0.000

Self-monitoring Pre-intervention 6.52 ± 0.58 6.61 ± 0.67 0.880 0.381

After intervention 7.89 ± 0.64a 8.78 ± 0.69a 8.190 0.000

aP < 0.05 vs the same group before intervention.

model during the convalescence of elderly HICH patients.
Tripartite intensive intervention was applied in this study of the management of 

elderly HICH patients in the convalescent period. It was found to shorten the duration 
of hospitalization, reduce hospitalization costs, lower the rate of rebleeding during 
hospitalization, reducing the overall incidence of complications such as respiratory 
infection, pressure sores, central hyperpyrexia, and deep venous thrombosis. With the 
trinity nursing model, medical staff can undertake joint ward rounds, and the nursing 
staff can provide feedback on the patient’s vital signs, dynamic conditions, emotional 
state, response to rehabilitation exercises, and other information. The feedback can be 
communicated to the doctor in a more detailed and timely manner to facilitate the 
doctor’s formulation of the treatment plan and the implementation of improvements 
in the rehabilitation process. During ward rounds, doctor may remind nurses of the 
priorities and minutiae of care, which facilitates continuous improvement in the 



Li CX et al. Hypertensive intracerebral hemorrhage and rebleeding prevention

WJCC https://www.wjgnet.com 10112 November 26, 2021 Volume 9 Issue 33

Table 5 National Institutes of Health Stroke Scale and Quality of Life Index scores between the two groups (mean ± SD, subdivision)

NIHSS score QLI score
Group Number of cases

Pre-intervention After intervention Pre-intervention After intervention

Control group 75 13.23 ± 3.26 7.45 ± 2.66a 5.65 ± 1.14 6.85 ± 1.75a

Observation Group 75 14.02 ± 3.41 6.27 ± 2.13a 5.58 ± 1.25 7.53 ± 1.27a

t 1.450 2.999 0.358 2.724

P value 0.149 0.003 0.721 0.007

aP < 0.05 vs the same group before intervention.
NIHSS: National Institutes of Health Stroke Scale; QLI: Quality of Life Index.

Table 6 Complications during hospitalization in both groups, n (%)

Group Number of cases Pulmonary infection Pressure sore Central hyperthermia Deep venous thrombosis Total

Control group 75 2 (2.67) 3 (4.00) 5 (6.67) 2 (2.67) 12 (16.00)

Observation group 75 0 (0.00) 1 (1.33) 2 (2.67) 0 (0.00) 3 (4.00)

χ2 6.000

P value 0.014

Table 7 Satisfaction in the two groups, n (%)

Group Number of cases Very pleased Satisfactory Not satisfied Satisfaction rate

Control group 75 29 (38.67) 33 (44.00) 13 (17.33) 62 (82.67)

Observation group 75 42 (56.00) 28 (37.33) 5 (6.67) 70 (93.33)

χ2 4.040

P value 0.044

quality of care. Through the process, family members learned of key points for 
attention to care that allowed better implementation of daily nursing operations, 
reduced complications, and ultimately promoted recovery.

In this study, emotional control, medication adherence, dietary management, 
exercise management, self-monitoring, and other health behavior scores before and 
after nursing intervention were evaluated. It was found that the tripartite intensive 
intervention improved the health-seeking behavior of these elderly HICH patients. 
Furthermore, the NIHSS score was used to evaluate the degree of neurological 
impairment, and the QLI score was used to evaluate quality of life. It was found that 
intensive intervention could better reduce neurological impairment and improve 
patient quality of life. With the tripartite intensive intervention model, all parties 
cooperate to relieve the patient’s adverse emotions. The doctor is responsible for 
providing patients with information on the good effect of the operation and the 
prognosis of similar patients so that the patient can build confidence for recovery. The 
nursing staff serves as the main performers of the intervention, and during the nursing 
interval, they explain the importance of postoperative rehabilitation exercises and the 
correct methods for performing the program to the patients; they may help patients to 
overcome difficulties and fear and adhere to the rehabilitation plan until its 
completion. Nurses can also teach patients to count their heart rate, and can provide 
timely information to physicians if the patients experience discomfort upon rehabil-
itation training, to ensure patient safety. Family members can help foster calmness 
through their emotions and enhance treatment adherence through encouraging 
language and actions. In addition, family members can carefully prepare the patient’s 
meals, frequently change their clothes, and provide good life care. The joint efforts 
from the three parties can greatly reduce the negative emotions of the patients. During 
the rehabilitation exercises, the patient is accompanied by his/her family member. 
When patients encounter discomfort, they are helped to sit down and are asked about 
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the situation. If any problems are found, they promptly reported to the doctor and 
nursing staff so that the doctor can promptly tailor the rehabilitation exercise plan to 
achieve maximum rehabilitation with the least effort, minimizing patient disability
[21].

Increased cerebrovascular resistance and decreased blood perfusion are risk factors 
for poor prognosis in elderly HICH patients. In this study, measurement of cerebral 
blood flow indices before and after the intervention found that intensive intervention 
by doctors, nurses and family members increased Qmean and Vmean and reduced 
dynamic resistance and peripheral vascular resistance. It was related to enhanced 
emotional control, treatment adherence, dietary management, exercise management, 
self-monitoring and other health behaviors following intervention.

CONCLUSION
In conclusion, intensive intervention by doctors, nurses, and family members reduced 
the rebleeding rate during hospitalization and the incidence of complications, 
promoted rehabilitation, and improved quality of life, neurological function, and 
patient satisfaction and health-seeking behavior.

ARTICLE HIGHLIGHTS
Research background
Hypertensive cerebral hemorrhage (HICH) is the rupture and bleeding of vessels of 
the cerebral parenchyma caused by continuously elevated or violently fluctuating 
blood pressure. The condition is characterized by high disability and high mortality. 
Hematoma formation and the resulting space-occupying effects following 
intracerebral hemorrhage are among the key causes of impaired neurological function 
and disability. Minimally invasive clearance of the hematoma effectively relieves 
intracranial hypertension. Therefore, special attention should be given to the quality of 
medical and nursing interventions during convalescence after minimally invasive 
hematoma clearance.

Research motivation
This study confirmed the value of intensive intervention including doctors, nurses, 
and patient families, for the prevention of rebleeding among elderly patients with 
HICH during the first hospitalization for rehabilitation after the ictal event.

Research objectives
This study aimed to determine the value of intensive intervention with tripartite care 
in preventing rebleeding in elderly HICH patients with HICH during their first hospit-
alization after the onset.

Research methods
A total of 150 elderly HICH patients who underwent minimally invasive hematoma 
evacuation were selected and divided equally to two groups of 75 each according to 
their intervention plan. The control group was given conventional nursing 
intervention and the observation group was given intensive tripartite intervention. 
The length of hospital stay, cost, complication rate, satisfaction rate, and rebleeding 
rate during hospitalization were recorded; changes in cerebral blood flow indicators 
were recorded.

Research results
The hospital stay was shorter, the hospitalization cost was lower, and the rate of 
rebleeding during hospitalization was lower in the observation group than in the 
control group. There were no significant differences in the patient characteristics and 
health behavior scores between the two groups before treatment. The scores for 
healthy behaviors such as emotion control, medication adherence, dietary 
management, exercise management, and self-monitoring in both groups were higher 
after treatment than before treatment, and the of healthy-behavior scores in the 
intervention group were higher than those in the control group.
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Research conclusions
Intensive intervention by doctors, nurses, and families of elderly patients with HICH 
can reduce the rate of rebleeding during hospitalization, reduce the incidence of 
complications, promote rehabilitation, improve the quality of life, and enhance nerve 
function.

Research perspectives
Intensive intervention can improve the quality of treatment and care for the elderly 
with HICH.
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