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Abstract

Background: We aimed to construct enteral nutrition nursing management system under medical alliance
mode, and to explore the clinical application effect.

Methods: Based on the training project of enteral nutrition nursing team of Chinese Association of Parenteral
and Enteral Nutrition, the enteral nutrition nursing management system was constructed in June 2021. Using
the convenient sampling method, 850 cases of enteral nutrition clinical practice were selected from medical alli-
ance hospitals before and 6 months after the implementation of the system. The process indicators of enteral
nutrition nursing quality were checked, and the reported outcome indicators were compared.

Results: After the implementation, the implementation rate of enteral nutrition risk screening, the implementa-
tion rate of nutritional status assessment, and the correct rate of nursing measures of nurses in medical alliance
hospitals were significantly improved (P<0.001). The frequency of aspiration, diarthea and unplanned extuba-
tion was notably decreased (P<0.05). The mastery rate of enteral nutrition knowledge and the satisfaction rate
of nursing work of patients were significantly higher than before (P<0.001).

Conclusion: The established enteral nutrition nursing management system under the medical alliance model
was effective and feasible, which was helpful to improve the level of enteral nutrition nursing management and
the quality of enteral nutrition nursing in the medical alliance hospitals.
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Introduction

Enteral nutrition, as the preferred way of nutri- risk) complications in patients with gastrointesti-
tional support, can promote early intestinal func- nal cancer after surgery (3). With the continuous
tion recovery in hospitalized patients (1), reduce change of disease spectrum and the influence of
the incidence of hyperglycemia (2), and reduce chronic diseases, the nutritional status of inpa-
the incidence of malnutrition (or high nutritional tients is not optimistic. About 30%-60% of inpa-
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tients in China have malnutrition, which needs
nutritional support treatment (4). As a practition-
er of clinical enteral nutrition, nurses play a key
role in the therapeutic effect of enteral nutrition
for patients (5). Healthy China 2030 Plan Outline
and National Nutrition Plan (2017-2030) both
put forward the urgent needs of clinical nutrition
senior nursing personnel training in the process
of promoting patients' rehabilitation (6,7). How-
ever, there is a relative lack of clinical nutrition
specialist nurses, and clinical nurses have differ-
ent levels of nutrition-related knowledge. The
lack of detailed and standardized process of en-
teral nutrition in nursing work directly affects the
implementation effect of enteral nutrition (8).
The enteral nutrition nursing management system
of many primary hospitals has not been im-
proved.

Medical alliance, also known as medical regional
alliance, is a medical alliance led by tertiary hospi-
tals, combined with secondary hospitals and
community hospitals to form a medical alliance,
to guide the sinking of high-quality medical re-
sources and construct a diagnosis and treatment
model of hierarchical medical care, urgent and
slow treatment, and two-way referral (9). The
nursing management of enteral nutrition under
the medical alliance mode is to improve the nurs-
ing quality through the close cooperation of hos-
pitals at different levels, and comprehensively
apply the knowledge and concept of enteral nu-
trition nursing management to the nursing work
of hospitals in various medical alliances.

In June 2021, our hospital built a targeted and
practical enteral nutrition nursing management
system under the medical alliance model based
on the training project of the enteral nutrition
nursing team of the parenteral and enteral nutri-
tion branch of the Chinese Medical Association.
We also conducted systematic training for nurses
in the medical alliance. Through six months of
practice, the nurses' awareness of enteral nutri-
tion was improved, the operation process was
standardized, the occurrence of complications
was reduced, and the satisfactory results have
been achieved.
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Methods

The Nursing Department of Yantai Yuhuangding
Hospital, Yantai, China signed the enteral nutri-
tion nursing management agreement with the
nursing department of the medical alliance hospi-
tal to provide the quality management of enteral
nutrition nursing, nursing training, personnel
training and other aspects of help and guidance
for the medical alliance hospital, but did not par-
ticipate in its administrative management. Set up
a three-level enteral nutrition nursing manage-
ment organization consisting of the director of
the nursing section, the leader of the enteral nu-
trition nursing team, and the professional team
members of the medical alliance hospital. One of
the director of the nursing department, as an ad-
ministrative counselor. There were 2 leaders of
the enteral nutrition nursing team, which were
the head nurse of the critical care system depart-
ment and the head nurse of the critical care med-
icine department of our hospital. Among the 17
allied hospitals, each hospital had 2 enteral nutri-
tion liaisons, who formed professional team
members and were required to have the title of
chief nurse or above, who passed the theoretical
and operational examination of enteral nutrition
in the nursing department of our hospital.

Establishment of enteral nutrition specialist
training group
The enteral nutrition specialist training group was

set up in a Class Ill Grade A hospital, comprising

5 doctors, 2 clinical dietitians and 10 nurses from
the nutritional board, geriatrics, health care, criti-
cal care and gastroenterology departments. The
age range was 33-45 yr. The educational level was
doctor 4, master 5, bachelor 8. There were 5
people with associate senior titles and above, and
12 people with intermediate titles.

Specity training objects

The qualifications of the trainees were as follows:
nurses with more than 2 years of clinical front-
line work in medical alliance hospitals and college
degree or above; with strong interest in enteral
nutrition nursing.
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The training content

Based on the opinions of clinical practice and
specialist training group, the specific training
program was formulated with Clinical Manual of
Nutrition Management Nurses, Guidelines for
the Implementation of Adult Nutrition through
nasogastric tube and Analysis of Typical Cases of
clinical Nutrition Therapy as teaching materials.
The training content included enteral nutrition
management strategy, route selection, infusion
method, prevention and treatment of complica-
tions, nutrition screening, measurement of gastric
residual volume, pipeline flushing procedure, dy-
namic monitoring of patients' blood glucose and
management of pipeline safety labeling.

Training methods

The training is carried out in a combination of
online and offline formats, including the follow-
ing. 1) Special lecture: According to the actual
situation, a special lecture on enteral nutrition
management should be held every week or every
two weeks to explain the relevant content of nu-
trition management strategy in detail, and con-
duct in-class examinations. At the same time, the
problems existing in each medical alliance hospi-
tal should be answered. 2) Workshop: Combined
with the nutrition management strategy of pa-
tients with enteral nutrition, the specific opera-
tion demonstration of nutrition screening, route
selection of enteral nutrition, infusion method
and enteral nutrition pump was carried out. In
the training, attention should be paid to aseptic
operation of nursing staff, dynamic monitoring
of blood glucose of patients, good management
of pipeline depth and safety label of patients, to
standardize and standardize nursing operation. 3)
Field visit: Nurses from allied hospitals were or-
ganized to group to tertiary hospitals for field
visit and study on nutrition management of pa-
tients with enteral nutrition, so as to improve
practical operation ability. 4) Internet teaching:
Make videos of lectures or operations and send
them to relevant medical alliance hospitals or
networks for sharing, to maximize the dissemina-
tion of resources. 5) Role play: Each hospital or-
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ganized nurses to perform role-playing, and they
were divided into nurse group and patient group.
The project training group provided detailed case
data, and the nurse group completed medical his-
tory collection, nursing assessment, and proposed
enteral nutrition nursing problems and nursing
plans within the prescribed time in order. 6)
Question answering: The training team members
regularly answered the enteral nutrition questions
raised by the training nurses through wechat
group, telephone and other ways. Theoretical
training was carried out twice a week, 4 hours
each time, a total of 32 hours.

Assessment method

The examination plan was made based on the
examination content of enteral nutrition nursing
group released by Chinese Medical Association,
and the examination was divided into classroom
and bedside examination. 1) Classroom assess-
ment: At the end of each theoretical course, the
classroom assessment was conducted. The teach-
er formulates the exam questions based on the
theoretical course content and combined with
clinical practice, and answers the theoretical ques-
tions in the form of questionnaire stars. The full
score was 100, and 85 points were passed. After
handing in the examination paper, the examina-
tion questions were explained and analyzed on
the spot to ensure that the students have a thor-
ough grasp of the theoretical knowledge of enter-
al nutrition. 2) Bedside assessment: Ten enteral
nutrition specialist nurses from the training team
were used as invigilators to conduct unified train-
ing before the examination and interpret the as-
sessment standards of nursing operations. The
full score was 100, and 90 points were passed.
Correct on the spot after operation assessment to
ensure operation standardization.

Determine the sensitive indexes of enteral
nutrition nursing quality

The construction of nursing quality evaluation
and index system is the key to nursing quality as-
surance and management, as well as an important
means and tool to evaluate nursing quality,
providing a basis for nursing managers to carry
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out quality (10). After the vote of the expert
group, the enteral nutrition nursing quality sensi-
tive index system (11) was selected, which includ-
ed 4 structural indicators, 8 process indicators
and 5 outcome indicators.

Establish data reporting and problem feed-
back system

The Nursing Department and computer center
of our hospital jointly developed the enteral nu-
trition nursing management system, including
data reporting and problem feedback, to imple-
ment comprehensive supervision and manage-
ment of enteral nutrition nursing work in medical
alliance hospitals. Two liaison officers from each
hospital registered their accounts through the
system and collected and reported sensitive indi-
cators of enteral nutrition nursing quality every
month. The leader of the enteral nutrition nurs-
ing team analyzed the reported data every month,
gave information feedback to the hospitals with
problems within three days, and continued track-
ing in the data reporting system of the next
month.

Establish expert consultation system

The enteral nutrition consultation expert group
was established, which was composed of nutri-
tion specialist nurses, dietitians and doctors with
professional nutrition management ability, profi-
cient in the theoretical knowledge and skills of
nutrition specialty, and strong ability to deal with
nursing complications. A nurse of gastroenterol-
ogy department (title of chief nurse) was the
leader of the consultation group. Consultation
process: The medical union hospital filled in the
electronic consultation form through the "expert
consultation section" and sent it to the email ad-
dress of the person in charge of the consultation
team. After receiving the consultation form, the
person in charge will forward it to the email ad-
dress of the corresponding consultant according
to the content of the consultation case. Accord-
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ing to the urgency and severity of the disease, the
consultation experts can go to the scene or tele-
phone remote guidance to solve the problem, to
ensure the consultation effect. After the consulta-
tion, the leader of the consultation team filled in
the consultation advice and filed the consultation
form electronically. The operation mode of en-
teral nutrition nursing management system is
shown in Fig. 1.

Research object

From June 2021 to January 2022, the conven-
ience sampling method was used to select clinical
nurses from 17 medical alliance hospitals in Yan-
tai as the research objects. Inclusion criteria: 1)
Nurses with nurse practice qualification and en-
gaged in clinical frontline; 2) Nurses who have
worked for more than 1 year; 3) Volunteer to
participate in this study. Exclusion criteria: Nurs-
es who were not on duty due to vacation and go-
ing out to study.

There were no human trials involved in this pa-
per, and just we used statistics of the nursing sys-
tem, so no informed consent was needed.

Evaluation tools

The research group took Zhao Shiyu's sensitive
index system of enteral nutrition nursing quality
as the content framework, and designed the qual-
ity checklist of enteral nutrition nursing by itself.
The checklist contains two parts: 1) General in-
formation: hospital level, department, working
years and education background. 2) The 8 pro-
cess indicators included in the sensitive indicators
of enteral nutrition nursing quality, namely, im-
plementing nutritional risk screening, implement-
ing nutritional status assessment, raising the head
of the bed by 30-45°, confirming the position of
the nutrition tube, correct infusion speed, correct
flushing of the feeding tube, correct administra-
tion of the feeding tube, and correct fixation of
the feeding tube.
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Nurses from medical alliance
hospitals were trained and qualified

Go back to work
in the hospital

|

Clinical practice

|

Monthly data reporting

Data analysis and feedback tracking by the group
leader of enteral nutrition in the general hospital

|

Request expert consultation

General Hospital experts fill in
the electronic consultation advice

A

A

Improvement of enteral nutrition nursing quality
in medical alliance hospital

Fig. 1: Operation mode of enteral nutrition nursing management system

Research methods and quality control

Before and after the implementation of the en-
teral nutrition nursing management system, the
process indicator data were collected by the en-
teral nutrition liaison staff of the medical alliance
hospital in June 2021 and January 2022 by field
inspection. After obtaining the consent of the
nursing department of the medical alliance hospi-
tal, the research group leader communicated with
the enteral nutrition liaison staff to clarify the
purpose, significance and object of the examina-
tion, and conducted training on the matters need-
ing attention in the examination to ensure the
accuracy and completeness of the examination
items. The data of the five outcome indicators
were collected from the data reported by the
medical alliance hospital. The incidence of aspira-
tion, incidence of diarthea, incidence of un-
planned extubation of feeding tube, patients'
mastery rate of enteral nutrition knowledge and
patients' satisfaction rate of nursing work were
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compared between July and August, September
and October, and November and December in
2021.

Statistical analysis

SPSS 25.0 software (IBM Corp., Armonk, NY,
USA) was used to analyze the data. The counting
data were expressed as frequency and constituent
ratio. Chi-square test was used to compare the
differences of process indicators and outcome
indicators of nurses' enteral nutrition nursing
quality before and after implementation. The dif-
ference was statistically significant with P<0.05.

Results

From July to December 2021, during the imple-
mentation of the enteral nutrition nursing man-
agement system for 6 months, 320 nurses of the
medical alliance hospitals were trained, and the
passing rate of the examination after training was
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99.1%. The number of expert consultations re-
ceived was 36, and the number of consultation
feedback was 36. The implementation rate of nu-
tritional risk screening, nutritional status assess-

ment and the correct rate of nursing measures of
nurses in medical alliance hospitals were signifi-
cantly improved after the implementation of the
project (P<0.001, Table 1).

Table 1: Compatrison of process indicators of enteral nutrition nursing quality in medical alliance hospitals before
and after implementation [n(%)]

Indicators Before After b P
(n=850) (n=850)

Implement nutrition risk 558(65.6) 818(96.2) 257.770 <0.001
screening
Implement nutritional 636(74.8) 822(96.7) 166.687 <0.001
status assessment
Raise the bedside 30-45 °© 685(80.1) 808(95.1) 83.220 <0.001
Confirm the position of 738(86.8) 834(98.1) 77.863 <0.001
nutrient tube
Correct infusion rate 627(73.8) 796(93.6) 123.179 <0.001
Feeding tube flushes cor- 722(84.9) 823(96.8) 72.415 <0.001
rectly
Feeding tube administra- 745(87.0) 828(97.4) 58.624 <0.001
tion correctly
Feeding tube fixed cot- 624(73.4) 816(96.0) 167.385 <0.001

rectly

After the implementation of the project, the inci-
dence of aspiration, diarrhea and unplanned ex-
tubation of feeding tube were lower than before

(P<0.05), and the mastery rate of enteral nutri-

tion knowledge and satisfaction rate of nursing
work were higher than before (P<0.001, Table 2).

Table 2: Comparison of enteral nutrition nursing quality outcome indicators in medical alliance hospitals before and
after implementation [n(%0)]

Indicators July-August September- November- 2 r
(n=508) October (n=494) December ( n1=496 )

Patients  with 63(12.4) 32(6.5) 11(2.2) 39985 <001
aspiration
Patients  with 73(14.4) 54(10.9) 18(3.6) 34439 o001
diarrhea
Unplanned 21(4.1) 12(2.4) 4(0.8) 11.539 0.003
extubation of
feeding tube
Patients  with 285(56.1) 367(74.3) 453(91.3) 161.045 (o0
knowledge of
enteral  nutri-
tion
Patients ~ satis- 368(72.4) 429(86.9) 467(94.5) 96.408 (001
fied with nurs-
ing work

Discussion
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Nutrition is one of the important factors for the
rehabilitation of patients, and the nursing evalua-
tion and nursing management of enteral nutrition
have been included in the overall treatment strat-
egy of inpatients (12). Nurses' solid theoretical
foundation and rich clinical experience are con-
ducive to the identification and accurate percep-
tion of safety risks in clinical work (13), and train-
ing can effectively promote the improvement of
nurses' theoretical and practical abilities (14). The
enteral nutrition nursing management system
constructed by our hospital has promoted the
updating and standardized operation of nurses'
enteral nutrition knowledge, standardized the im-
plementation of nutrition status assessment and
risk screening process, realized the continuous
improvement of the quality of enteral nutrition
nursing in medical union hospitals, effectively
reduced the occurrence of enteral nutrition com-
plications of patients, and improved patients' sat-
isfaction with nursing work. The enteral nutrition
nursing management system has good practicabil-
ity and feasibility in the implementation process.

Nurses play a key role in implementing enteral
nutrition and monitoring the potential complica-
tions of enteral nutrition. Whether clinical nurses
have enough knowledge to safely implement and
manage enteral nutrition directly affects the dis-
ease outcome of patients. There are differences in
the knowledge level of enteral nutrition among
nurses with different educational background,
working years and whether they have participated
in training (5). It is necessary to update the
knowledge of enteral nutrition management of
nurses and improve the management level of en-
teral nutrition through standardized enteral nutri-
tion training. Continuous monitoring and man-
agement of nutritional status in patients with
chronic kidney disease can improve the biochem-
ical indicators and clinical outcomes of patients
(16). Standardized enteral nutrition nursing can
promote the recovery of gastrointestinal physio-
logical function indicators; reduce the frequency
of mechanical ventilation and the occurrence of
enteral nutrition complications in patients with
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severe pancreatitis (17). In this study, 850 cases
of enteral nutrition clinical practice in medical
alliance hospitals were examined before and after
the implementation of the enteral nutrition nurs-
ing management system. The results showed that
there were statistically significant differences in
the implementation rate of nutritional risk
screening, nutritional status assessment and cot-
rect rate of nursing measures before and after the
implementation. After the implementation, nurs-
es' management of enteral nutrition nursing is
more standardized and risk screening is more
skilled, which effectively improves the theoretical
and practical ability of nurses in medical alliance
hospitals.

Informatization construction is the key to the
development of all industries and a powerful pil-
lar to promote the development and reform of
hospitals, and the level of informatization devel-
opment is also one of the core indicators of hos-
pital grade evaluation (18). Nursing informatiza-
tion construction directly affects the efficiency of
nursing work and the level of comprehensive
nursing. Nursing quality control and resource
sharing among hospitals through nursing man-
agement system provide convenience for the effi-
cient diagnosis and treatment of patients (19).
The enteral nutrition nursing management system
under the medical alliance mode constructed by
our hospital takes the hospital information sys-
tem as the platform, and realizes the resource
sharing of enteral nutrition nursing management
through data reporting, feedback and remote
communication. Within 6 months of the imple-
mentation of the enteral nutrition nursing man-
agement system, 36 expert consultations were
received and 36 consultation feedbacks were giv-
en. The departments requesting expert consulta-
tion involved intensive care medicine, neurosut-
gery, endocrinology, gastrointestinal surgery and
other departments. The problems included naso-
intestinal tube maintenance, feeding tube flushing
frequency, enteral nutrition-related blood glucose
control, prevention and treatment of vomiting
and diarrhea complications, etc. Through infor-
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mation remote consultation, the efficiency of
consultation was improved. When there are diffi-
cult and difficult problems in the process of di-
agnosis, patients' problems can be solved timely
with the help of enteral nutrition nursing team to
participate in consultation. The information
communication ensures the effective implemen-
tation of enteral nutrition nursing management
system in the medical alliance hospital, and im-
proves the communication efficiency of enteral
nutrition nursing between the medical alliance
hospital and the general hospital.

This study was only carried out in one municipal
hospital and its medical consortium hospital in
one region, and further studies are needed on the
nature and scale of different hospitals in different
regions. In addition, the enteral nutrition man-
agement mode under the medical association
management mode can be applied to primary
hospitals to help improve the quality of enteral
nutrition care for inpatients in primary hospitals.

Conclusion

Based on the training program of enteral nutri-
tion nursing team of Chinese Medical Associa-
tion, this study finally formed the enteral nutri-
tion nursing management system under the mod-
el of medical alliance by constructing the organi-
zational structure, training and assessment sys-
tem, quality management system and expert con-
sultation system. Through clinical practice, the
system has good practicability and effectiveness.
In future studies, the content of this system will
be further improved, clinical operation of nurses
in medical alliance hospitals will be standardized,
and the incidence of complications of enteral nu-
trition in patients will be further reduced.
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