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Abstract

BACKGROUND

Sepsis is a serious infectious disease caused by various systemic inflammatory
responses and is ultimately life-threatening. Patients usually experience depression and

anxiety, which affect their sleep quality and post-traumatic growth levels.

AIM
To investigate the effects of sepsis, a one-hour bundle (H1B) management was

combined with psychological intervention in patients with sepsis.

METHODS

This retrospective analysis included 300 atients with sepsis who were admitted to
Henan Provincial People’s Hospital between June 2022 and June 2023. According to
different intervention methods, the participants were divided into a simple group (SG,

n = 150) and combined group (CG, n = 150). H1B management was used in the SG and

H1B management combined with psychological intervention was used in the CG. The
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Elanges of negative emotion, sleep quality and post-traumatic growth and prognosis

were compared between the two groups before (T0) and after (T1) intervention.

RESULTS
After intervention (T1), the scores of the Hamilton Anxiety scale and Hamilton
Depression scale in the CG were significantly lower than those in the SG (P < 0.001).
Sleep time, sleep quality, sleep efficiency, daytime dysfunction, sleep disturbance
dimension score, and the total score in the CG were significantly lower than those in the
SG (P < 0.001). The appreciation of life, mental changes, relationship with others,
personal strength dimension score, and total score of the CG were significantly higher
an those of the SG (P < 0.001). The scores for mental health, general health status,
physiological function, emotional function, physical pain, social function, energy, and
physiological function in the CG were significantly higher than those in the SG (P <
0.001). Theamechanical ventilation time, intensive care unit stay time, and 28-d mortality

of the CG were significantly lower than those of the SG (P < 0.05).

CONCLUSION

H1B management combined with psychological intervention can effectively alleviate

the negative emotions of patients with sepsis and increase their quality of sleep and life.

Key Words: Cluster management; Psychological intervention; Sepsis; Negative

emotions; Sleep quality; Post-traumatic growth
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Core Tip: This study investigated changes in negative emotions, quality of life, and

prognosis of patients with sepsis after one-hour bundle (H1B) management and
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psychological intervention. The results showed that the Hamilton Anxiety scale,
Hamilton Depression scale, and Pittsburgh Sleep Quality Index scores of the patients
were significantly lower after the intervention, and the Post Traumatic Growth
Inventory scores were higher than those before the intervention. These results indicate
that H1B management combined with aychological intervention can effectively
improve negative emotions, sleep quality, post-traumatic growth levels, and quality of

life in patients with sepsis.

INTRODUCTION

Sepsis is a clinical syndrome characterized by dysregulated systemic, metabolic, and
pathological host responses to infection. Sepsis is associated with the release of a large
number of inflammatory mediators, which exert their effects through the
neuroeﬁocrine-immune regulatory network and may lead to septic shock and organ
failure in severe casesl!l. At present, sepsis is the leading cause of death from critical
illness worldwidel2l. It is conservatively estimated that approximately 31.5 million
patients are affected by sepsis and its complications each year, resulting in
approximately 5.3 million deaths globally3l. In China, a downward trend in the fatality
rate of sepsis has been observed with technological advancements and improvements in
the management of medical conditions; nonetheless, the reported incidence and fatality
rate of sepsis are approximately 28% and 70%, respectivelyl4l. Therefore, the treatment
and clinical management of patients with sepsis have become critical issues that
urgently need addressing.

Currently, the clinical treatment of sepsis mainly focuses on infection control, early
fluid resuscitation, and correction of the pathophysiological state. Previous studies!®]
have shown that patients with sepsis are emotionally depressed and have a poor overall
sleep status during treatment, which has a significant impact on their prognosis. In
2018, researchers at Brown University in the United States proposed a sepsis one-hour
bundle (H1B) management for patients with sepsis, which included lactic acid level

detection, blood cultures for broad-spectrum antibacterial drug use, administration of
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antibiotics, and fluid resuscitation within the first hour of treatment. Compared with
conventional 3-h and 6-h management intervention, H1B management may be more
efficientl®l. More generally, cluster management is a new method that includes
evidence-based treatments, personalized interventions, and nursing measures that
target challenging diseases. Studiesl’] have shown that cluster management
interventions for patients with severe sepsis can improve patient compliance and
prognosis. Other studies have shown that psychological interventions for patients with
sepsis can alleviate anxiety and depression, effectively prevent the occurrence of post-
traumatic stress disorder, and improve the long-term prognosis of patients. However,
the effect of HIB management combined with psychological interventions on sepsis
remains unclear. This study investigated changes in negative emotions, sleep quality,
and prognosis of patients with sepsis following H1B management combined with

psychological intervention.

MATERIALS AND METHODS
Clinical data

In a retrospective analysis, patients with sepsis admitted to Henan Provincial People’s
Hospital between June 2 and June 2023 were selected as study participants. After
rigorous screening, 300 patients with sepsis were included in this study. Participants
were classified into two groups according to the intervention methods used: a simple
group (SG; n = 150) and a combined group (CG; n = 150). Patients in the SG underwent
H1B management only, whereas those in the CG underwent H1B management
combined with psychological intervention.

The inclusion criteria were as follows: (1) patients between 18 an years old; (2)
patients meeting the diagnostic criteria for sepsis/'8]; (3) all patients were admitted to
the intensive care unit (ICU); (4) the baseline data, clinical characteristics and laboratory
indices of all patients were complete; and (5) all participants indicated that they were
willing and able to actively cooperate with the clinical nursing intervention. The

following exclusion criteria applied: (1) patients with cardiovascular disease,
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autoimmune disease, or malignant tumor; (2) pregnant or lactating women; (3) patients
with abnormal liver, kidney, and other organ functions and mental abnormalities; and
(4) patients who died, were brain-dead, or abandoned treatment within 24 h of
admission.

The following diagnostic criteria for sepsis applied[!#l: presence of organ dysfunction,
quick Sequential Organ Failure Assessment (qSOFA) = 2 score indicates sepsis; Sepsis
3.0 = infection + SOFA = 2 score. The qSOFA score is based on the following itemsl9: (1)
respiratory rate > 22 times/min; (2) altered state of consciousness; (3) systolic blood
pressure < 100 mmHg. One point is allocated for each item and a score = 2 points is

considered suspected sepsis.

Intervention method

H1B management: The H1B intervention team is composed of 1 deputy chief physician,
1 attending physician, 2 physicians, and 8 nurses. The teams were divided into four
groups that cooperated with each other in the nursing process of patients. All nurses
underwent training in sepsis education, pharmacotherapy of sepsis, physiological
function, role function, psychological intervention applied in this study, and identifying
categories of patient behavior. Patient management involved the following: (1)
communication with the attending physician within 1 h after admission and blood gas
analysis, blood cultures, administration of antibiotics, blood resuscitation, and
vasoactive drug use within 1h of admission; (2) Administration of anti-infection
therapy, explaining to the patient the use of antibiotics and vasoactive drugs, with
timely contact with the pharmacy to prepare a sufficient quantity of common
antibiotics, including imipenem, piperacillin, vancomycin, cefoperazone, and
sulbactam; and (3) Mechanical ventilation in cases of hypoxia, tachycardia, hypotension,
poor systemic perfusion, and pyrexia, with fluid resuscitation, and drugs such as
milrinone to enhance cardiac function, vasopressors, subcutaneous pumping of insulin
to lower blood sugar, and furosemide. A central venous catheter was placed for central

venous pressure monitoring.
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Psychological intervention: Psychological intervention is conducted after the patient's
life is out of danger and involves several steps: (1) Obtaining the trust of the patient
involves considering factors such as the patient’s cultural background, their personality,
and psychological characteristics, using honest communication, and conveying a warm
attitude to establish a good relationship with the patient; (2) The psychological
intervention plan requires an analysis of the psychological problems of the patients and
the formulation of an intervention tailored to the psychological characteristics of the
patient. Effective psychological intervention should be provided to patients as early as
possible; and (3) Implementation of the plan requires good communication with
patients, the provision of care, and demonstrating a warm demeanor to reduce the
patient’s sense of loneliness. Through health education, sepsis knowledge promotion,
and the distribution of informational leaflets, patients can develop an accurate
understanding of sepsis. By explaining cases of successful treatment, patients can
properly understand their disease and manage unnecessary worries and doubts.
Prolonged hospitalization may prevent the patient from fulfilling their role in the family
and society. Responsible nursing staff should enhance communication with patients, try
to maintain the pre-admission healthy living habits of patients, meet their reasonable
needs as much as possible, and help patients become familiar with the ward
environment as soon as possible to reduce discomfort. This approach allows negative
emotions to be effectively alleviated and enables patients to actively cooperate with
clinical treatment, adopt an optimistic attitude towards completing rehabilitation goals

at each stage, and achieve physical recovery.

Observational indicators
3

Baseline characteristics, including sex, age, body mass index (BMI), and type of

sepsis, were compared tﬁveen the two groups.
The emotio&al scores of the two groups were compared before (T0) and after (T1) the

intervention. The Hamilton Anxiety scale (HAMA) and the Hamilton Depression scale
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(HAMD) were used to evaluate anxiety, ression, and mood(?l. The HAMA score
rates the severity of anxiety as follows: < 7 indicates no anxiety, = 7 indicates possible
anxiety, 2 14 indicates certain anxiety, > 21 indicates obvious anxiety, and > 29 indicates
severe anxiety. The HAMD score rates the severity of depression as follows: < 7
indicates no depression, = 7 indicates probable depression, = 17 indicates certain

The sleep conditions at TO and T1 were compared between the two groups. The

depression, and > 24 indicates severe depression.

Pittsburgh Sleep Quality In (PSQI)" was used to evaluate sleep quality. The PSQI
includes seven dimensions: time to fall asleep, sleep time, slee%uality, sleep efficiency,
hypnotic drugs, daytime dysfunction, and sleep disorders. A 0- to 3-point scale is used
with higher scores indicating worse sleep quality.

The post-traumatic growth levels at TO and T1 were compared between the groups.
Post Traumatic Growth Inventory (PTGI)"2l assesses levels of post-traumatic growth.
PTGI evaluated the level of post-traumatic growth according to five dimensions:
appreciation of life, new possibilities, spirit changes, relationships with others, and
personal strength, with a total of 20 items. Each item is rated on a 0 to 5-point Likert
scale, with 0 indicating that no such changeawere experienced after trauma and 5
indicating considerable changes after trauma. The total score ranges from 0 to 100 with
a higher score indicating more changes in post-traumatic growth.

The health survey status at TO and T1 were compared between the groups. The
MOS36-item short-form health survey (SF-36)[1% assesses quality of life according to
eight aspects: mental health, general health status, physiological function, emotional
function, physical pain, social function, energy, and physiological function. The final
score of each aspect is calculated as follows: final score = (actual score - lowest possible
score for that aspect)/difference between lowest and highest possible scores for that

ect X 100%. The actual score is the sum of all the scores for a particular aspect and
each dimension is scored on a scale from 0 to 100.
Comparison of prognosis between the groups. Differences in mechanical ventilation

time, ICU stay time, and 28-d mortality between the two groups were compared.
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Statistical analysis

Statistical analyses were performed using IBM SPSS statistics for Windows, version
26.0. The measurement data conforming to normal distribution are represented as mean
+ SD__using a t test. Counting data are expressed as percentage of frequency (n%), by y2

test. A P value < 0.05 was considered statistically significant.

RESULTS

Baseline data comparison

A flowchart of the analysis in this study is presented in Figure 1. Sex, age, disease
duration, BMI, and infection type were comparedg

Table 1).

etween the two groups (P > 0.05;

H nd HAMD scores
At T1, the MA and HAMD scores of the two groups were significantly lower than
those at TO (P < 0.05), and the scores of the CG group were lower than those of the SG
group (P <0.05; Figure 2).

PSQI scor

At T1, the time to fall asleep, sleep time, sleep quality, sleep efficiency, hypnotic drugs,
daytime dysfunction, sleep disturbance dimension score, and total PSQI score in t
two groups were lower than those at TO (P < 0.05). Each dimension score was lower in

the CG group than that in the SG group (P < 0.05; Table 2).

PTGI scores

At T1, the appreciation of life, new possibilities, spiritual changes, relationships with

others, and personal power dimension scores of the PTGI in the two groups were
igher than those at T0O (P < 0.05). Each dimension score was higher in the CG group

than that in the SG group (P < 0.05) (Table 3).
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SF-36 scores

In both groups, the SF-36 scores for mental health, general health status, physiological
function, emotional function, physical pain, social function, energy, and physiological
function were higher at T1 than those at TO (P < 0.05). CG were higher than SG (P <

0.05) (Table 4).

Prognosis comparison

The mechanical ventilation time of the CG group was (6.08 = 2.07) d, ICU
hospitalization time was (8.25 + 1.13) d, and the 28-d mortality rate was 4.67%, which
were significantly lower than those of the SG group [(7.96 + 2.12) d, (10.15 + 1.28) d,
11.33%] (P < 0.05; Figure 3A-C).

DISCUSSION

Sepsis is a serious infection, which can cause host response disorders and lead to organ
dysfunction. Without timely and effective treatment, severe sepsis and septic shock can
develop, which are associated with high mortality('4l. The sepsis inflammatory response
generates many inflammatory mediators through a cascade effect, causing infiltration of
human tissues and organs, resulting in functional failure and shock to multiple organs,
or death[’l, Optimal intervention is crucial to prevent organ dysfunction and improve
patient quality of life and prognosis. Studies have shownl!l that cluster management
can promote prognosis and improve ae quality of life of critically ill patients, and
psychological intervention with cocoa can alleviate anxiety and depression in patients
with sepsis, effectively preventing the occurrence of post-traumatic stress disorder, and
improving the long-term prognosis of patients. Therefore, to understand the emotional
state, sleep status, and post-traumatic growth level of patients with sepsis, we explored
the effect of a 1-h cluster management combined with psychological intervention in
patients with sepsis. Cluster management nursing is an emerging clinical nursing

model using various evidence-based intervention methods to improve nursing
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outcomes. Compared with the traditional model, cluster management has the
characteristics of scientific validity, feasibility, and high efficiency, which reduces the
blindnegs of clinical nursing and makes it more easily accepted by patients'718l. In this
study, the HAMA and HAMD scores of patients in the CG group were significantly
lower than those of the patients in the SG group, suggesting that 1-h cluster
management combined with psychological intervention can effectively alleviate the
negative mood of patients with sepsis. In this study, detection of lactic acid level was
completed sequentially through HIB management intervention; blood culture
specimens were obtained; and antibiotics, fluid resuscitation, and vasopressor therapy
were administered. H1B management intervention also promotes knowledge about
health and sepsis among patients, thereby improving their disease awareness levels.
Furthermore, patient medication management and anti-infection care should be
optimized to eliminate concerns about the disease. Treatment and nursing care were
combined with psychological intervention to help patients face their disease and
cooperate with the intervention, and with counseling to relieve anxiety and
depression(?].

Our study also found that at T1, the PSQI scores of the CG group were markedly
lower than those of the SG group, suggesting that HIB management combined with
psychological intervention can improve sleep quality in patients admitted to the ICU
with sepsis. This finding may be explained by the fact that negative emotions and
respiratory dysfunction are the main reasons affecting sleep quality(2’l. The combination
of cluster management and psychological intervention improves patient understanding
of the disease, and anti-infective drugs are prepared in advance to provide timely and
effective treatmentl?!l, Careful monitoring of the patient’s condition and timely and
effective management of hypoxia, hypotension, and poor systemic perfusion should
also be performed. In addition to the psychological intervention, explaining successful
cases of treatment, strengthening patient confidence, optimizing communication with
patients, creating a comfortable ward environment, keeping patients happy, and

improving negative emotions are also paramount/2l. Furthermore, intervention to

10/17




reduce oxygen consumption and relieve shortness of breath is also important to
improve sleep quality. In this study, at T1, the PTGI scores of the CG were markedly
higher than those of the SG, indicating that H1B management combined with
psychological intervention can accelerate the post-traumatic growth of patients with
sepsis. Research has shownl?! that anxiety and depression in patients with cancer are
closely related to post-traumatic growth; that is, lower levels of anxiety and depression
promote post-traumatic growth in patients. Therefore, the post-traumatic growth of
patients with sepsis may be related to cluster management and psychological
interventions to improve negative emotions. Post-traumatic growth is closely related to
coping styles and social support. Psychological nursing intervention can regulate the
negative emotions of patients and improve patient understanding of the disease,
providing them with the knowledge and confidence to cope with and overcome the
diseasel?4],

By analyzing the quality of life of patients based on their health status, our study also
found that at T1, the scores of each dimension of the SF-36 scale in the CG group were
higher than those in the SG_group, indicating that H1B management with psychological
intervention can increase the quality of life of patients with sepsis. Quality of life
involves mental, physiological, psychological, and social aspects and is one of the new
criteria for evaluating the prognosis of critically ill patients(?>2l. In addition, negative
emotions and post-traumatic growth also have a considerable influence on quality of
life. Psychological interventions can adjust the negative emotions of patients, eliminate
fear of the disease, increase adaptability to the disease, improve psychological
resilience, and promote post-traumatic growth, thereby improving quality of life.
Prognostic analysis of the two groups showed that the mechanical ventilation time, ICU
stay time and 28-d mortality of the CG were significantly lower than those of the SG.
This indicates that professional skills, professional knowledge, and the personnel ratio
of medical staff also have an impact on patient prognosisiZl. H1B management
combined with psychological nursing intervention for patients with sepsis reduced the

length of hospital stay and mechanical ventilation time and effectively improved
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patient prognosis(?!l. Some limitations of this study should be acknowledged. First, due
to time and sample size limitations, all the selected participants were admitted to a
single hospital. Further multicenter studies with a larger sample size should conducted

to validate these results.

CONCLUSION

In summary, H1B management combined with psychological nursing intervention can
effectively alleviate negative emotions in patients with sepsis, increase sleep quality,

and enhance post-traumatic growth and quality of life.

ARTICLE HIGHLIGHTS

Research background

Cluster management has been rapidly developing and increasingly recognized in the
clinical care of critically ill patients. Psychological interventions have considerable
impact on the mood, sleep, and quality of life of critically ill patients. Therefore, we
analyzed the influence of one-hour bundle (H1B) management combined with

psychological interventions in patients with sepsis.

Research motivation
Severe cases of sepsis are often accompanied by mood and sleep disorders. We
postulate that H1B marﬁement combined with psychological interventions may have

an important impact on patients with sepsis.

Research objectives
The purpose of this research was to discuss the effects of H1B management combined
with psychological intervention on negative emotions, sleep quality, and post-traumatic

growth in patients with sepsis and to provide a reference for clinical treatment.

Research methods
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Patients were divided into a group undergoing H1B management only (simple group,
SG) and a group undergoing H1B management combined with psychological
intervention (combination group, CG). The clinical data were retrospectively analyzed
to compare the influence of negative emotions, sleep quality, post-traumatic growth,

and prognosis of patients in the two groups before (T0) and after (T1) intervention.

Research results

At T1, the Hamilton nxiety scale and Hamilton Depression scale scores of the CG
group were significantly lower than those of the SG group. The Pittsburgh Sleep
Quality Index score of the CG group Wﬁ significantly lower than that of the SG group.
The Post Traumatic Growth Inventory score of the CG group was significa higher
than that of the SG group. The MOS36-item short-form health survey scores of the CG
group were higher than those of the SG group. The hanical ventilation time,

intensive care unit stay time, and 28-d mortality of the CG group were lower than those

of the SG group. These differences were significant (P < 0.05).

Research conclusions
H1B management combined with psychological nursing interventions can effectively
alleviate the adverse emotions of patients with sepsis, increase quality of sleep, and

enhance the level of post-traumatic growth and quality of life.

Research perspectives

Future research should further explore the impact of HIB management combined with
psychological intervention on patients with sepsis from the perspective of negative
emotions, sleep quality, post-traumatic growth, and prognosis. These findings may
provide a reference for nursing management and treatment strategies for patients with

sepsis.
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