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Objective: This study aimed to observe the impact of the hospital-community-family integrated nursing paradigm on the compliance, 
psychological state, and blood lipid levels in patients with hyperlipidemia pancreatitis (HLP).
Methods: Totally 66 HLP patients treated in our institution between June 2018 and June 2021 were randomized to Exp group and 
Con group. The Exp group received the hospital-community-family integrated nursing mode, whereas Con group adopted conven-
tional nursing. Outcome measures included patient compliance, mental state, and blood cholesterol levels.
Results: Patients with integrated nursing exhibited markedly higher compliance than those with conventional nursing, as evinced by 
higher scores of compliance behavior, compliance awareness, medication attitude, and treatment attitude (P < 0.05). Integrated nursing 
offered more potent mitigation of negative emotions of patients than conventional nursing (P < 0.05). Integrated nursing resulted in 
better enhanced quality of life of patients versus conventional nursing (P < 0.05). Superior blood lipid amelioration was observed in 
patients after integration nursing versus those after conventional nursing, demonstrated by a higher serum high-density lipoprotein 
(HDL) level, and lower levels of triglycerides (TG), cholesterol (TC), and low-density lipoprotein (LDL) (P < 0.05). Patients were 
more satisfied with integrated nursing (96.97%) than conventional nursing (72.73%), suggesting a high patient acceptance of the 
nursing mode (P < 0.05).
Conclusion: The hospital-community-family integrated nursing model provides a viable alternative to enhance HLP patients’ 
compliance and optimize their psychological state and blood lipid levels, demonstrating good potential for clinical promotion.
Keywords: hospital-community-family, nursing model, hyperlipidemia pancreatitis, compliance, blood lipid level

Introduction
Hyperlipidaemic pancreatitis (HLP) features local inflammation of the pancreas, frequently accompanied by acute and 
persistent abdominal pain, and its prevalence has exhibited a rising trend with the changes in lifestyles and dietary 
habits.1 The onset of cute HLP is usually associated with existing diabetes, obesity, and hypertriglyceridaemia, while 15– 
20% of patients develop hypertriglyceridaemia in response to medication or dietary factors independently of diabetes, 
alcohol, or obesity.2,3 The pathophysiology is linked to increased synthesis of free fatty acids from the breakdown of high 
triglycerides, which exerts toxic effects on the pancreas and pathologically leads to reduced pancreatic microcirculation 
and calcium overload.4

The main clinical features of HLP are identical to those of non-hyperlipidemic acute pancreatitis, with upper 
abdominal pain, abdominal distension, nausea and vomiting as the main features.5 Nonetheless, abdominal pain and 
signs of peritonitis are not invariably observed, and early symptoms may only be reduced to abdominal distension, 
nausea and fever.6 In severe cases, toxic shock, severe metabolic disorders, fulminant pancreatitis, and even sepsis may 
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arise, involving multiple organs such as the gastrointestinal tract, lungs, and kidneys, posing significant threats to 
patients’ lives.7 The key to treatment lies in triglyceride control, lifestyle modifications, and weight loss to prevent 
recurrence.8,9 If patients do not take their own lipid levels seriously, they are highly prone to disease recurrence due to 
excessively high blood lipid levels, causing secondary harm and resulting in poor prognosis. Clinical research has found 
that implementing effective nursing care during clinical treatment can control the disease progression and ensure the 
physical health of patients with acute pancreatitis complicated by hyperlipidemia.

HLP is considered a serious threat to human life given its rapid onset, severe conditions, and functional alterations in 
other organs,10 for which long-term nursing is required to facilitate functional rehabilitation of the joint. Conventionally, 
routine care and discharge instructions are adopted to improve patients’ outcomes.11,12 However, long-term medication, 
loss of treatment confidence, a negative psychological state, and low treatment compliance at home care are associated 
with poor treatment outcomes and reduced QoL.13,14 In this context, the hospital-community-family nursing model has 
emerged. The hospital-community-family linkage continuum of nursing care is an intervention model that effectively 
combines nursing at hospital, community and family, which extends the specialized care services from the hospital to the 
family, provides continuous and systematic care services, multi-level psychological, technical and professional informa-
tion and care measures.15,16

The model has shown promising results of home care after percutaneous coronary intervention for coronary heart 
disease.17 Here, this study employed 66 HLP patients treated at our hospital between 2018 and June 2021 to investigate 
the effects of the hospital-community-home care model on treatment adherence, psychological state, and cholesterol 
levels in HLP patients.

Materials and Methods
Grouping
We adopted the random approach to assign 66 HLP patients admitted to our hospital between June 2018 and June 2021 
into two groups based on different management strategies. The randomization was carried out using an online web-based 
randomization tool (freely available at http://www.randomizer.org/). For the concealment of allocation, the randomization 
procedure and assignment were managed by an independent research assistant who was not involved in the screening or 
evaluation of the participants. The original sample size calculation estimated that 30 patients in each group would be 
needed to detect a 3-point difference between groups in a 2-sided significance test with a power of 0.8 and an alpha error 
level of 0.05.

Prior to enrolment, informed consent was obtained from patients and signed by them for the study. The study protocol 
was approved by the ethics committee of the people’s hospital of Suzhou New District. Ethical review: SD-SE20180606. 
All processes were conducted in accordance with the Declaration of Helsinki Ethical Guidelines for clinical research.

Inclusion Criteria
(1) Patients who met the clinical diagnostic criteria in the Guidelines for the Diagnosis and Treatment of Acute 
Pancreatitis.18 (2) Patients aged ≥25 years old. (3) Patients with complete clinical medical records. (4) This study was 
conducted with approval from the ethics committee of our hospital and the consent of the patients and their families was 
obtained.

Exclusion Criteria
(1) Patients were complicated with severe cardiovascular, cerebrovascular, hepatic, renal and haematopoietic systems and 
psychiatric disorders. (2) Patients who had participated in similar research. (3) Patients who had mental or cognitive 
impairment or were reluctant to cooperate with the study. (4) Patients who rescinded their consent due to uncontrollable 
factors. (5) Patients with other causes such as bile duct stones, obstruction, trauma, and surgery. (6) Patients with altered 
consciousness, shock or acute respiratory distress syndrome on admission. (7) Patients who have not been treated in 
accordance with the prescribed requirements and whose efficacy cannot be judged, or whose results cannot be judged 
because of incomplete information.
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Methods
Both groups received standardized treatment, including instructions on medication, diet, and blood lipid monitoring. The 
Con group received conventional care and discharge instructions, and the Exp group adopted the hospital-community- 
family integrated care mode. The Con group was given routine care and discharge instructions, including medication 
administration and health education in accordance with routine nursing procedures, and patients were informed of post- 
discharge matters and followed up regularly.

The Exp group received a hospital-community-family integrated nursing model, and the specific interventions were as 
follows: 1) A three-tier linkage care team consisting of 2 specialist doctors from the hospital, 2 head nurses, 2 nurses, 1 
community doctor, and 2 community nurses and family members was set up, and regular training was provided to the 
team members, including knowledge of HLP, care methods and precautions, and clarification of job responsibilities. 2) 
Internet information platform was established, including modules for general data, medical records, specialist consulta-
tion records, disease knowledge and doctor-patient communication, and staff was assigned for management and 
maintenance. 3) Hospital-level nursing. Medical staff collected all the data of inpatients and combined the actual 
conditions of the patients to formulate a ternary linkage nursing home care plan. The specific contents include the use 
of Internet system, data query, informing patients of the nearest community hospital, regularly sending HLP disease 
information, first aid knowledge, medication guidance, diet guidance through the official WeChat account, answering 
questions raised by patients online, and video visits to understand patients’ disease status and offer suggestions. 4) 
Community-level nursing. Community nurses were arranged to carry out regular home visits to keep track of the 
patients’ recovery status, answer questions raised by the patients one by one, formulate a reasonable diet and exercise 
plan, and upload the actual situation of the patients after the return visits to the online platform.

1. Family-level nursing. Families were educated about triple-linked care to understand the disease and related 
nursing skills and improve their disease awareness and nursing skills through the online platform. The families 
of the patients were allowed to consult the medical staff in the WeChat group about issues encountered in the 
nursing process. Their families were encouraged to communicate with the patients to understand their thoughts, 
relieve adverse psychological emotions, and improve their confidence in treatment. Both groups received 
continuous care for 3 months.

Observation Indicators
Baseline Data
The baseline data such as sex, age, course of disease and other data of patients were compared.

Treatment Compliance
The Champion Health Belief Model Scale (CHBMS) was used to evaluate the compliance of patients before and after 
intervention from the four dimensions of perception, application, diet, and medication, with a score of 4, 3, 2, and 1 
point(s), respectively.19 A higher score indicates a better compliance.

Compliance Behaviors
It was scored from the three dimensions of compliance awareness, medication attitude, and treatment attitude, using our 
hospital’s self-made compliance behavior assessment scale (total score: 100 points). A higher score implies a higher the 
degree of coordination and compliance.

Post-Intervention Psychological State
The anxiety and depression were evaluated using self-rating anxiety scale (SAS)/self-rating depression scale (SDS) 
compiled by Zung.20 The scores for the 20 items were added to give a gross score and then multiplied by 1.25 to give 
a whole number fraction as the standard score. Based on the results, the cutoff value of SAS and SDS was 50 points, with 
50–59 points for mild anxiety and depression, 60–69 for moderate, 70 or more for severe.
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Quality of Life
The SF-36 scale was used to evaluate emotional function, social function, physiological function, and mental health of 
patients. Each dimension was scored from 0 to 100, and a higher score indicates a better QoL.21

Blood Lipid Levels
Fasting venous blood (3mL) was collected from the patients before the intervention and on the next morning after the 
intervention, and an automatic biochemical instrument was used to determine the high-density lipoprotein (HDL), 
triglycerides (TG), low-density lipoprotein (LDL), and cholesterol (TC). The normal value was as follows: HDL-C: 
0.9–2.19 mmol/L (35–85mg/dI); TG: 0.22–1.21 mmol/L (20–110mg/dl); TC: 2.86–5.98 mmol/L (110–230mg/dl); LDL- 
C: <3.12 mmol/L (120 mg/dl).

Nursing Satisfaction
The satisfaction was evaluated using a self-made satisfaction survey questionnaire to monitor the satisfaction of the 
whole nursing process, including extremely satisfied, satisfied, and dissatisfied. The overall satisfaction = (very satisfied 
+ satisfied)/number of cases × 100%.

Statistical Analyses
All data were analyzed using SPSS20.0 software. The count data were expressed as [n (%)], and the comparison was 
conducted by x2 test; Normally distributed measurement data were expressed as (x� s), and compared by t-test. P < 0.05 
indicates a notable difference.

Results
General Data
The age, BMI, disease, HLP severity, marriage status, education-related information were collected and compared. The 
results showed that the two groups were similar in age, BMI, course of disease, gender, etc. (P > 0.05) (Table 1).

Comparison of the Compliance
The Con group exhibited the compliance score of (15.18±5.23) and (13.56±3.76) before and after the intervention, 
respectively, whereas the Exp group had the compliance scores of (15.21±5.12) and (18.52±3.65) before and after the 
intervention, respectively. No significant difference in compliance was observed between Con group and Exp group 
before intervention. After intervention, the compliance score of Exp group was increased and higher than Con group 
(all P < 0.05) (Figure 1).

Table 1 Comparison of the General Information

Group Age (Year Old) BMI (kg/m2) Disease Course (Year) Gender (Male/Female)

Con group 41.23±6.55 22.87±3.42 3.25±2.23 17/16

Exp group 41.26±6.49 22.94±3.36 3.32±1.12 19/14
χ2/t 0.019 0.084 0.161 0.244

P 0.985 0.933 0.873 0.621

HLP Severity Marriage Status Education

Mild Moderate Severe Married Single High School or Above Middle School or Below

15 (45.45) 17 (51.52) 1 (0.03) 23 (69.70) 10 (30.30) 20 (60.60) 13 (39.40)

14 (42.42) 18 (54.55) 1 (0.03) 20 (60.60) 13 (39.40) 18 (54.54) 15 (45.45)

0.062 0.601 0.248

0.804 0.438 0.618
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Inter-Comparison of the Behavior Following Doctor’s Instruction
Patients with integrated nursing exhibited markedly higher compliance than those with conventional nursing, as evinced 
by higher scores of compliance behavior, compliance awareness, medication attitude, and treatment attitude (P < 0.05) 
(Table 2).

Inter-Comparison of the Mental State
Before intervention, SAS and SDS score of the Exp group was (61.25±8.58) and (66.25±11.26), whereas the Con group 
was (63.25±8.29) and (63.84±9.26), respectively. After intervention, SAS and SDS score of the Exp group was (42.25 
±3.12) and (45.36±2.45), whereas the Con group was (51.36±3.68) and (49.74±2.86), respectively. Prior intervention, 
there was no significant difference between the SAS and SDS scores between the two groups, and the above scores 
decreased significantly post intervention, and the Exp group was significantly lower than that of the Con group. 
Integrated nursing offer more potent mitigation in negative emotions of patients than conventional nursing (P < 0.05) 
(Figure 2A and B).

Inter-Comparison of the QoL
Prior to intervention, there was no discernible difference in QoL between the two groups (P > 0.05). Integrated nursing 
resulted in better enhanced quality of life of patients versus conventional nursing (P < 0.05) (Table 3).

Inter-Comparison of the Blood Lipid Levels
Prior to intervention, no significant difference was presented in blood lipid levels between the two groups (P > 
0.05). Superior blood lipid amelioration was observed in patients after integration nursing versus those after 
conventional nursing, demonstrated by a higher serum HDL level and lower levels of TG, TC, and LDL (P < 
0.05) (Table 4).

Figure 1 Comparison of compliance, ***Indicated P < 0.001.

Table 2 Comparison of Behaviors Following Doctor Instructions (x� s)

n Consciousness of Compliance Medication Attitude Treatment Attitude

Exp group 33 92.23±3.65 90.24±4.25 89.32±5.12

Con group 33 83.64±3.78 82.34±3.87 84.42±4.35
t 9.391 7.895 4.190

P < 0.001 < 0.001 < 0.001
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Comparison of the Satisfaction
The total number of satisfied cases in the Exp and Con groups was 32 and 24. Patients were more satisfied with 
integrated nursing (96.97%) than conventional nursing (72.73%), suggesting a high patient acceptance of the nursing 
mode (P < 0.05) (P < 0.05). For one unsatisfied patient in Exp group, he felt that there was too much contact with people 
and information in nursing and that it consumed a lot of time which was unnecessary (Table 5).

Figure 2 Comparison of the psychological state. (A) SDS score. (B) SAS score. ***Indicated P < 0.001.

Table 3 Comparison of the QoL (x� s)

Group Physiological Function Social Function Affective Function Mental Health

Pre Post Pre Post Pre Post Pre Post

Exp group (n=33) 72.45±8.14 92.43±9.21 69.12±6.67 85.28±8.43 67.46±10.17 84.68±12.47 68.55±8.29 90.81±9.14

Con group (n=33) 72.37±8.26 84.38±9.15 68.96±6.74 73.13±8.52 67.51±10.15 72.51±10.72 68.42±8.25 85.67±9.19
t 0.04 3.562 0.097 5.823 0.02 4.251 0.064 2.278

P 0.969 < 0.001 0.923 < 0.001 0.984 < 0.001 0.949 < 0.05

Table 5 Comparison of the Satisfaction [n (%)]

n Very Satisfied Satisfied Unsatisfied Satisfaction Rate

Exp group 33 18 (54.55) 14 (42.42) 1 (0.03) 32 (96.97)

Con group 33 11 (33.33) 13 (39.39) 9 (27.27) 24 (72.73)
χ2 9.391 7.895 4.190 7.543

P 0.006

Table 4 Comparison of the Blood Lipid Levels (x� s)

Group HDL (mmol/L) TG (mmol/L) TC (mmol/L) LDL (mmol/L)

Pre Post Pre Post Pre Post Pre Post

Exp group (n=33) 1.15±0.16 2.03±0.38 3.22±0.67 2.08±0.21 6.67±1.47 4.08±0.42 3.55±0.69 1.84±0.18
Con group (n=33) 1.17±0.14 1.43±0.24 3.26±0.54 2.89±0.45 6.72±1.45 5.56±0.62 3.42±0.75 2.64±0.37

t 0.54 7.669 0.267 9.37 0.139 11.353 0.733 11.169

P 0.591 < 0.001 0.79 < 0.001 0.89 < 0.001 0.466 < 0.001
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Discussion
HLP is a contributing factor to pancreatitis, whose etiology has been hypothesized to be associated with foods containing 
large amounts of fats, cholesterol and alcohol, which causes abnormally high serum triglycerides, leading to increased 
pressure on the pancreas and eventually the rupture of the alveoli and the development of pancreatitis.22,23 Thus, dietary 
avoidance of foods high in cholesterol and fat, appropriate exercise to prevent hyperlipidemia, and the use of lipid- 
lowering medications, such as simvastatin might reduce the risk of HLP.24,25 Of critical importance in the treatment of 
HLP is the control of lipid levels, which can be challenging to cure due to the long course of the disease.26 Therefore, 
long-term medication is required to control disease progression, and ineffective blood lipids control may cause disease 
exacerbation and compromise the patient’s health and life. In patients with atrial fibrillation, chronic heart failure, and 
hypertension, the application of hospital-community-family integrated nursing can vertically integrate medical resources 
and establish a truly effective hierarchical treatment model. Hospital-community-family integrated nursing can improve 
patient compliance with treatment, enhance patients’ self-management ability and confidence, and improve the manage-
ment efficiency of medical staff.27

Non-pharmacological therapies such as healthy dietary management, exercise therapy, positive stress reduction 
therapy, and continuity of care play a key role in the management of chronic disease.28 The extended care, a new 
model of care, has proven its effectiveness in the rehabilitation of chronic diseases. The application of the triadic linkage 
extended care model to the care of patients with chronic diseases has achieved positive results. This care model integrates 
hospital, community, and family provides targeted care for patients through the formation of ternary care teams, and 
develops an internet-based platform to improve communication among doctors, nurses, patients, and their families.29 In 
addition, this model enables more humane care and improves patients’ compliance, which avoids poor adherence 
behaviour, alleviates negative psychological states, and enhances lipid control.30

This study confirmed a higher compliance score of the Exp group than the Con group after intervention. In detail, 
higher scores of compliance awareness, medication attitude, and treatment attitude of the Exp group than the Con group 
indicate that integrated nursing can improve patients’ compliance, and boost the patient’s behavior following doctor 
instruction. The reason for this is that in the hospital-community-family continuum of care, the hospital organizes and 
designs the nursing program, uses the online platform to strengthen communication with the community and the patient’s 
family, and promotes the linkage between the hospital and the community, thus ensuring easy access to continuum of care 
services for patients. The responsibility of the community mainly consists of providing home visit and question 
resolving, offering health advice and rehabilitation guidance, and correcting patients’ unreasonable rehabilitation 
measures in a timely manner. Thus, patients were instructed to better follow medical advice during home care.31,32

Moreover, the Exp group experienced a better psychological state after intervention, which was in line with the results 
of Chen et al, suggesting that the negative mental state of patients can be relieved by this nursing mode.33 Also, the 
current study demonstrated that the Exp group had a high HDL after intervention, but a lower level of TG, TC and LDL 
than the Con group. The total satisfaction rate of the Exp group was higher than that of the Con group. The hospital- 
community-family integrated nursing mode could control the blood lipids, stabilize the condition, and improve the 
satisfaction of patients. The hospital-community-home continuum of care allows family caregivers to access the knowl-
edge according to their specific needs, which increases their disease awareness and improves their nursing skills, thus 
ensuring continuous professional guidance and care during out-of-hospital rehabilitation.34,35

In hospital medicine, the population of patients with chronic conditions who require maintenance treatment after 
discharge from a stable HLP condition is much larger than the inpatient population. A significant proportion of chronic 
disease patients return to the community or to their families as a continuation of their inpatient treatment to understand 
the effects of their hospitalisation.36 The lack of awareness of and adherence to maintenance treatment in this group of 
patients resulted in treatment difficulty and recurrence, as well as noncompliance and low adherence to medication in 
others, which may compromise the treatment outcomes and quality of survival and lower patient satisfaction.37 There are 
no mature follow-up health services after discharge from hospital in China, and the lack of appropriate and effective care 
may easily cause physical and mental dysfunction or lead to readmission to hospital. The Hospital-Community-Family 
Interactive Care organically combines the technical strengths of hospitals with the strength of nursing experts to form an 
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interaction among doctors, nurses and patients, allowing the extension of hospital nursing services to the community and 
even to the family.

Conclusion
The hospital-community-family integrated nursing model provides a viable alternative to enhance HLP patients’ 
compliance and optimize their psychological state and blood lipid levels, demonstrating good potential for clinical 
promotion.
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