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Abstract
Introduction: Acute non-variceal upper gastrointestinal bleeding has high risk of
rebleeding, severely affecting patients’ life. While this risk of rebleeding can be
effectively reduced via targeted clinical hierarchical nursing intervention.
Object: To investigate the effect of clinical hierarchical nursing intervention on patients
with acute non-variceal upper gastrointestinal bleeding (ANVUGIB).
Design: Randomized controlled study.
Methods: A total of 150 ANVUGIB patients treated in the Department of
Gastroenterology in our hospital from January 2017 to October 2020 were selected
and equally divided into two groups according to random number table method. The
control group received routine care for ANVUGIB, including routine health education,
health monitoring, medication care, etc. The nursing staff in the intervention group were
divided into four different levels: senior, intermediate, junior and assistant nursing staff,
and they were assigned with different responsibilities and nursing contents. The baseline
conditions of the two groups of patients were compared, and the evaluation indexes
include: incidence of bleeding-related complications during hospitalization, rebleeding
situation within 1 month after discharge, quality of life, medical compliance, mastery
rate of disease knowledge, comfort level, and nursing satisfaction.
Results: There was no significant difference in the basic condition between the two
groups (p > 0.05), showing comparability. The incidence of complications and
rebleeding during hospitalization in the observation group were both 4.00%, which
were significantly lower than those in the control group (χ2 = 6.996, 4.127, p <

0.05). After nursing intervention during hospitalization, the scores of physiological
function, physiological functioning, body pain, general health, vitality, social function,
mental health and emotional function of ANVUGIB patients in the observation group
were significantly higher than those in the control group at discharge (p < 0.05). In
addition, the mastery rate of disease knowledge, comfort level and nursing satisfaction
of ANVUGIB patients in the observation group were significantly higher than those in
the control group (p< 0.05). Although the compliance rate in the observation group was
higher than that in the control group, no significant difference was found (p > 0.05).
Conclusion: Clinical nursing intervention can significantly reduce the incidence of
complications and rebleeding in patients with acute non-variceal upper gastrointestinal
bleeding, and improve their quality of life, comfort level and nursing satisfaction.
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1. Introduction

Acute non-variceal upper gastrointestinal bleeding
(ANVUGIB) refers to the bleeding of upper digestive
tract located above the Treitz ligament due to non-variceal
disease, mainly involving the pancreatic duct or bile duct
and the vicinity of the anastomosis after gastrojejunostomy
[1]. The etiology of ANVUGIB is complicated, and common

causes include peptic ulcer, gastrointestinal malignancy
and acute gastric mucosal lesions [2, 3]. ANVUGIB has
a high rebleeding rate, up to 15%, and a fatality rate of
about 5% to 10% [4, 5], which seriously threatens the life of
patients. Studies have shown that improper care is also one
of the important reasons for the increasing risk of rebleeding
and affecting the effect of hemostasis. Targeted clinical
hierarchical nursing intervention can effectively reduce the
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risk of rebleeding in patients. Hierarchical nursing is an
emerging nursing mode, and its nursing process is more
standardized and efficient, and the quality of nursing is
effectively improved, comparing to the traditional nursing
mode [6]. At present, the hierarchical nursing mode has been
applied to cervical cancer, general surgery and other fields,
and it has been proved that it can effectively reduce the risk
of rebleeding in patients with cerebral hemorrhage caused by
high cerebral blood pressure through standardized nursing
management, which is worthy of promotion. Therefore,
in this study, patients with ANVUGIB were intervened by
clinical hierarchical nursing mode to further explore its
intervention effects and provide theoretical references for
clinical promotion.

2. Objects and methods

2.1 Research objects
A total of 150 ANVUGIB patients who were treated in the
Department of Gastroenterology in our hospital from January
2017 to October 2020, were selected as the research objects,
including 105 males and 45 females with an average age of
63.26 (±10.91) years old. According to the random number
table method, the research objects were randomly divided into
the observation group and the control group, with 75 patients
in each group.
Inclusion criteria: (1) All patients underwent endoscopic

and vomit or fecal occult blood test detection, which was
in line with the ANVUGIB diagnosis in the “Guidelines for
the Diagnosis and Treatment of Acute Non-Variceal Upper
Gastrointestinal Bleeding” [4]; (2) All patients voluntarily
participated in the research and have signed the informed
consent.
Exclusion criteria: (1) Patients with variceal upper gastroin-

testinal bleeding, or bleeding in parts other than the upper gas-
trointestinal tract; (2) Patients who died during hospitalization
with acute massive bleeding; (3) Patients with severe mental
illness or cognitive impairment; ICU and IMCU patients were
excluded.
All procedures performed in studies involving human par-

ticipants were in accordance with the standards upheld by
the Ethics Committee of the 904th Hospital of Joint Logistic
Support Force, PLA and with those of the 1964 Helsinki Dec-
laration and its later amendments for ethical research involving
human subjects (Approval No. 2015-07).

2.2 Nursing methods
The control group was given routine care, and all the nursing
staff mastered surgical procedures, worked closely with the
doctors to complete related treatments, successfully finished
hemostasis, paid close attention to the patients’ changes in clin-
ical signs including blood pressure, blood oxygen saturation
and heart rate, and observed mental status changes and symp-
toms of hemorrhagic peripheral circulatory failure. According
to the clinical doctors’ advice, the nursing staff provided timely
medication care of dextrose saline, balance solution, or other
plasma substitutes, recorded the patient’s water intake and
output, color and nature of vomit and stool, etc., regularly

examined blood routines to know the anemia status, carried
out routine health education about the disease knowledge, and
provided scientific guidance of diet. Types of medications
taken by patients include anticoagulants, steroids, and non-
steroidal anti-inflammatory drugs. The observation group
was given hierarchical nursing intervention, mainly includes:
(1) Nursing staff level setting: the responsible nursing staff
were divided into four different levels: senior, middle-level,
primary and assistant levels, according to their educational
background, work ability and experience. (2) Nursing staff
training: nursing knowledge training and assessment were
carried out to the nursing staff at each level according to their
job responsibilities. (3) Duty division and care content of
nursing staff at different levels: nursing teams were formed
by nursing staff at different levels according to a certain pro-
portion, and each nursing team had a senior nursing staff
as the team leader, responsible for the group’s nursing work
arrangement. The assistant nursing staff were responsible
for helping patients with the anal skin and surgical wounds
disinfection, instructing patients to use light salt water for
oral care, periodically collecting venous blood samples for
examination following doctors’ requirements, and patients’
comfort level and satisfaction surveys. The primary nursing
staff were responsible for the medication care to the patients
including rehydration, fluid infusion, and blood enrichment
in accordance with the doctor’s advice. They were also re-
sponsible for psychological care, i.e., communicating with
the patients with a positive, optimistic and gentle attitude,
to relieve the patients’ nervousness, anxiety, fear and other
negative emotions, and help the patients build confidence of
recovery. If the patients were found rebleeding, infection,
hemorrhagic shock, suffocation, pyloric obstruction, peritoni-
tis, or any other emergent situation, the primary nursing staff
were responsible for immediately reporting the situation to
the middle-level nursing staff and clinicians. At the same
time, they were also responsible for the patients’ compliance
investigation. The middle-level nursing staff were responsible
for establishing two or more intravenous channels for the
patients to facilitate the primary nursing staff to carry out rehy-
dration, fluid infusion, blood enrichment and other medication
care. They were also responsible for monitoring the patients’
blood pressure, blood oxygen saturation, heart rate and other
vital signs, observing the color and amount of the patients’
drainage fluid, and reporting emergent situations, such as
rebleeding, infection, hemorrhagic shock, suffocation, pyloric
obstruction and peritonitis, to the senior nursing staff and
clinicians. Moreover, they were responsible for popularizing
health knowledge about upper gastrointestinal hemorrhage to
the patients, and investigating patients’ mastery of disease
knowledge. The senior nursing staff were responsible for
participating in emergency treatment and nursing of the pa-
tients with rebleeding, hemorrhagic shock, suffocation etc.,
and for evaluating and investigating the quality of the patients’
life. If low-level nursing staff found any abnormal situation
of the patients, they must report to a higher-level nursing
staff promptly. Each nursing team implemented an 8-hour
shift system, performed its own duties, and established an
accountability system. At the same time, a WeChat group was
set up for doctors, nurses, and patients, so that the nursing
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staff could promptly reply to the patients’ questions, push
the health knowledge about upper gastrointestinal bleeding to
the chat group, and provide rationalized rehabilitation recom-
mendations to the patients. (4) Quality control: each nursing
team leader summarized the nursing work of the group every
week, looked for problems, and promptly adjusted the nursing
implementation plan accordingly.

2.3 Observatory index
(1) Incidence of bleeding-related complications during hospi-
talization, such as infection, hemorrhagic shock, suffocation,
pyloric obstruction, and peritonitis were recorded. (2) The
scores of quality of life (QOL) between the two groups after
nursing intervention were evaluated and compared using the
Quality of Life Scale (SF-36) [5]. There are eight dimensions
and 36 items of the evaluation, including physiological func-
tion, physiological functioning, physical pain, general health,
vitality, social function, mental health, and emotional function.
Each dimension was finally converted to a full score of 100
points according to its weight. The higher the score, the higher
the patient’s quality of life. (3) After nursing intervention, the
compliance of the two groups with medical care was investi-
gated and compared using the self-made medical care compli-
ance questionnaire with a total score of 100 points. Scoring
more than 80 points was regarded as compliance (medical
care compliance = number of compliance / total number of
patients × 100%). (4) After nursing intervention, the disease
knowledge mastery rates of the two groups were compared
using self-made disease knowledge mastery rate survey table
with a total score of 100 points. Scoring more than 80 points
was regarded as mastered (disease knowledge mastery rate =
number of mastered / total number of patients × 100%). (5)
Comparison of comfort level of the two groups during hospi-
talization was conducted at discharge using self-made comfort
level questionnaire. The questionnaire contains 28 items, and
finally converted to a full score of 100 points according to its
weight. (6) Comparison of the nursing satisfaction of the two
groups during the hospitalization was carried out at discharge
using self-made medical care satisfaction questionnaire with
a total score of 100 points. Scoring more than 90 points was
regarded as satisfied, scoring between 70 and 90 points was
regarded as generally satisfied, and scoring less than 70 points
was regarded as unsatisfied. Nursing satisfaction = (number
of satisfied patients + number of generally satisfied patients) /
total number of patients × 100%.

2.4 Statistical analysis
The SPSS 19.0 statistical software package was used for statis-
tical analysis. The counting data was expressed by the number
of cases (percentage), and the comparison wasmade byχ2 test.
The measurement data was expressed by the mean ± standard
deviation (x̄ ± s), and the comparison was made by t test. p <
0.05 means the difference is statistically significant.

3. Results

3.1 General information of the research
objects
Statistical analysis showed that there were no statistical dif-
ferences in gender, age, course of disease or type of disease
between the two groups (Table 1, p > 0.05).

3.2 The incidence of complications and
rebleeding during hospitalization
As shown in Table 2, this study found that the incidence in the
observation group was 4.00% (3/75), while the incidence of
rebleeding in the control group was 13.33% (10/75) and the
incidence of complications was 17.33% (13/75). Statistical
analysis showed that the incidence of rebleeding and total com-
plications in the observation group were significantly lower
than those in the control group (p < 0.05).

3.3 Comparison of quality of life between
the two groups
As shown in Table 3, the study found that before nursing
intervention, there was no statistical difference in the scores of
eight dimensions (physiological function, physiological func-
tioning, physical pain, general health, vitality, social function,
mental health, and emotional function) between the two groups
(p > 0.05). After nursing intervention, the scores of eight
dimensions of the observation group were significantly higher
than those of the control group (p < 0.05).

3.4 Comparison of medical compliance and
disease knowledge mastery rate between
the two groups
The study found that themedical compliance of the observation
group and the control group were 93.33% (70/75) and 88.00%
(66/75), respectively. The value of the observation group
was higher than that of the control group, but there was no
significant difference after statistical analysis (χ2 = 1.261,
p = 0.262). The disease knowledge mastery rates of the
observation group and the control group were 90.67% (68/75)
and 70.66% (53/75), and the value of the observation group
was significantly higher than that of the control group (χ2 =
9.618, p = 0.002).

3.5 Comparison of patients' comfort level
between the two groups
In this study, it was found that the comfort level of the observa-
tion group was 82.29 (±10.88) points, which was significantly
higher than that of the control group (77.09 ± 12.24 points) (t
= 2.750, p = 0.007).

3.6 Comparison of nursing satisfaction
between the two groups
As shown in Table 4, the study found that the nursing satis-
faction of the observation group was 98.66%, and that of the
control group was 89.33%. According to Fisher’s accurate
test, there was a statistical difference in nursing satisfaction
between the two groups (p < 0.05).
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TABLE 1. General information of the research objects.
Group Gender

(M/F)
Age (years
old)

Course of the
disease (h)

Comorbidities Type of disease

Diabetes Hypertension Chronic renal
insufficiency

Coronary
heart
disease

Others Esophageal-
cardiac mucosal
tear syndrome

Gastric
cancer

Esophageal
cancer

Peptic ulcer Acute gastric
mucosa
inflammation

Observation
group (n = 75)

53/22 62.07± 11.15 5.03 ± 0.40 12 19 10 15 19 12 28 11 15 9

Control group
(n = 75)

52/23 64.44± 10.58 5.01 ± 0.47 13 14 13 22 13 10 26 17 15 7

χ2 value 0.125 1.334 0.244 3.638 1.792
p value 0.723 0.184 0.807 0.657 0.774

TABLE 2. Complications and rebleeding occurred in both groups during hospitalization [n (%)].
Group Rebleeding (n) Bleeding-related complications

Infection Hemorrhagic shock Asphyxia Pyloric obstruction Peritonitis
Observation group (n = 75) 3 (4.00) 1 (1.33) 1 (1.33) 0 (0) 1 (1.33) 0 (0)
Control group (n = 75) 10 (13.33) 3 (4.00) 3 (4.00) 1 (1.33) 4 (5.33) 2 (2.67)
χ2 value 4.127 6.996
p value 0.042 0.008

TABLE 3. Comparison of quality of life between the two groups (x̄± s).
Group Time Physiological function Physiological functioning Body pain Overall health Activity Social function Mental health Emotional function
Observation
group (n = 75)

Before
treatment
(T1)

54.88 ± 15.53 52.44 ± 17.31 54.97 ± 17.50 51.71 ± 17.18 53.05 ± 15.77 45.07 ± 14.75 45.62 ± 14.61 51.25 ± 15.30

After treatment
(T2)

85.81 ± 9.08 84.72 ± 10.33 82.17 ± 11.65 81.85 ± 13.11 78.93 ± 12.20 778.37 ± 11.26 81.48 ± 13.86 81.61 ± 12.91

Control group
(n = 75)

Before
treatment
(T3)

56.51 ± 14.10 53.80 ± 15.86 53.87 ± 16.08 53.38 ± 16.17 57.25 ± 19.23 46.77 ± 16.43 44.52 ± 15.52 50.68 ± 15.39

After treatment
(T4)

80.48 ± 10.21 79.61 ± 11.98 76.97 ± 13.45 75.64 ± 13.74 74.52 ± 13.42 73.40 ± 12.93 76.25 ± 12.67 76.31 ± 13.91

t value/p value T1 VS. T3 0.635/0.503 0.502/0.617 0.403/0.687 0.617/0.538 1.462/0.146 0.669/0.504 0.461/0.646 0.228/0.820
t value/p value T2 VS. T4 3.380/0.001 2.796/0.006 2.531/0.012 2.832/0.005 2.107/0.037 0.512/0.013 2.410/0.017 2.554/0.012
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TABLE 4. Comparison of nursing satisfaction between the two groups [n (%)].
Group Satisfied Generally satisfied Unsatisfied Satisfaction
Observation group (n = 75) 65 (86.67) 9 (12.00) 1 (1.33) 74 (98.66)
Control group (n = 75) 54 (72.00) 13 (17.33) 8 (10.67) 67 (89.33)
p value 0.034

4. Discussion

ANVUGIB is common critical and dangerous clinical disease,
which is rapid in progress, prone to cause peripheral circulatory
dysfunction and even the whole body function failure [6–8],
bringing great threats to health and safety of the patients. In
the course of the treatment, effective nursing intervention to
the patients plays vital role in improving the curative effect
and ensuring patient’s life. The traditional nursing mode
has no obvious job duty division, and the nursing staff with
different qualifications, abilities and experience have basically
the same working content, which leads to the situation that
the nursing staff have no sense of achievement or belonging,
and the nursing quality is lowered. However, and the hier-
archical nursing groups the nursing staff into different levels
according to their educational background, working abilities
and experience, such that the job contents and responsibilities
of the nursing staff at different levels are different. This type
of medical care with clear job duty division provides more
scientific nursing service, and popularize disease prevention
knowledge and mental health care to the patients, largely
improving the quality of medical care [9–11]. In this study, the
effect of clinical hierarchical nursing intervention on patients
with ANVUGIB was investigated.

4.1 Clinical hierarchical nursing intervention
can reduce the incidence of bleeding-related
complications and rebleeding in patients
with ANVUGIB during hospitalization

This study showed that the incidence of bleeding-related com-
plications and rebleeding in patients with ANVUGIB was
significantly reduced, indicated that the hierarchical nursing
was conducive to reducing the incidence of bleeding-related
complications and rebleeding. In the process of hierarchical
nursing intervention, targeted nursing is carried out according
to the patient’s condition, the nursing service is more human-
ized, the popularization of the nursing and disease preven-
tion knowledge to the patients is more precise, and mental
health care to the patients is well emphasized [12], so that the
patients can get much more precise nursing care. Besides,
all nursing staff have been trained, and passed the assess-
ment of nursing work for ANVUGIB patients. They have
fully mastered the skill about how to prevent complications
and rebleeding related to ANVUGIB, so as to reduce the
incidence of those kinds of situation. In the future, studies
will be conducted to further determine the intervention effect
of hierarchical nursing, such as rebleeding detection time,
medical treatment (including endoscopy), time to antibiotics,
and intensive care time for hemorrhagic shock. In addition,
this study considered bleeding-related complications but did

not evaluate the patient’s condition and bleeding severity score.
APACHE II and Forrest classification for UGI hemorrhage can
be included in later studies to further explore the effectiveness
of the clinical hierarchical nursing intervention to relieve the
bleeding condition of patients.

4.2 Clinical hierarchical nursing intervention
can improve the quality of life of patients
with ANVUGIB
This study found that after nursing intervention, the scores
of the observation group in eight dimensions of physiologi-
cal function, physiological functioning, physical pain, general
health, vitality, social function, mental health, and emotional
function were significantly higher than those of the control
group. The reported results from Qiong et al. [13] also proved
that hierarchical nursing can significantly improve the patients’
quality of life, which is similar to the results of this study.
Because of acute massive hemorrhage, each body function of
each function and the quality of life of the ANVUGIB patients
reduced significantly. Routine nursing care has the disad-
vantages such as unclear job duty division, low-level nursing
staff are insufficient in working skills and experience. The
key to hierarchical nursing management lies in hierarchical
training. Through hierarchical training of nurses at different
levels, a talent training plan and a feasible management system
are formulated, so as to gradually improve the professional
skills of nurses, which has a significant effect on improving the
quality of nursing. Relevant studies have confirmed that the
application of hierarchical nursing management to respiratory
and critical care department helps perform the management
functions of nursing staff at different levels so as to provide
better services for patients, and significantly improve the pa-
tients’ quality of life.

4.3 Clinical hierarchical nursing intervention
can improve the medical compliance of the
ANVUGIB patients
The study found that although the medical compliance of
the observation group was higher than that of the control
group, no statistical difference was observed. This may be
due to the reason that the research objects of this study is
relatively less and concentrated in one hospital. Most of the
ANVUGIB patients suffer from anxiety, fear, irritability and
other adverse emotions due to the rapid onset and progression
of the disease, and may even lose confidence in treatment and
show resistance to clinical treatments. Routine nursing care
lacks personalized and targeted nursing service, so the patients’
feeling to the nursing service is relatively weak. While the
hierarchical nursing intervention provides personalized and
targeted medical care service. During the nursing process,
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sustained and effective nursing guidance and rationalized re-
habilitation suggestions make the patients be more complied to
the medical staff [14]. Therefore, the patients are in a positive
state of mind to accept treatment, and the medical compliance
is increased significantly.

4.4 Clinical hierarchical nursing intervention
can improve the disease knowledge mastery
rate of the ANVUGIB patients
ANVUGIB belongs to critical clinical disease, and there are
much fewer people knowing about the disease. Routine nurs-
ing has disadvantage on popularization of the disease knowl-
edge, whereas the hierarchical nursing not only provide disease
knowledge education throughout the whole nursing process,
but also take advantage of the communication effectiveness of
the WeChat group to popularize the ANVUGIB related health
knowledge to the ANVUGIB patients.

4.5 Clinical hierarchical nursing intervention
can improve the comfort level of the
ANVUGIB patients
This study confirmed that the nursing satisfaction of the ob-
servation group was 98.67%, which was significantly higher
than that of the control group (89.33%). This study found that
hierarchical nursing intervention can effectively improve the
comfort level of patients. Due to the rapid onset and rapid
progression of the disease, most ANVUGIB patients have
unhealthy psychology such as anxiety and fear. Hierarchical
nursing can pay close attention to the patient’s psychologi-
cal condition and provide individualized and targeted nursing
measures to improve their comfort level and satisfaction. Com-
pared with the conventional nursing mode, in the hierarchical
nursing intervention mode, nurse-patient communication is
more harmonious, and patients are more likely to feel the care
of medical staff, which is worthy of clinical promotion in the
future.

5. Conclusions

Taken together, clinical hierarchical nursing intervention can
significantly reduce the incidence of complications and re-
bleeding of the ANVUGIB patients, and improve the patients’
the quality of life, medical compliance, comfort level and nurs-
ing satisfaction. In the future, clinical practice should further
explore the effectiveness of hierarchical nursing, and combine
the ANVUGIB disease characteristics and the development of
specialist nursing to establish a more efficient and scientific
hierarchical nursing mode.
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