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Background: Traumatic brain injury (TBI) is a leading cause of both disability and death, frequently necessitating treatment in
emergency departments (ED). Integrated nursing interventions are critical in the management of TBI patients, but limited research has
been conducted to evaluate their effectiveness in this setting. The aim of this article is to investigate and evaluate the impact of
integrated nursing interventions on the management of TBI patients in the ED.

Method: A retrospective study was conducted among 216 patients with TBI who came to the ED between January 2022 and
December 2022, of whom 120 were treated with nursing interventions and 96 were not treated with nursing interventions. The
integrated interventions included rapid triage, continuous monitoring of neurological status, early rehabilitation involvement, patient
and family education, and interdisciplinary care coordination. The medical records were reviewed to assess the utilization of nursing
interventions and analyze the impact of these interventions on the short-term and long-term prognosis of TBI patients. Patient
demographics, clinical characteristics, and outcomes were analyzed using descriptive statistics and logistic regression analysis.
Result: Among the 216 TBI patients, 96 (44.4%) received nursing interventions as part of their ED care. These patients had
significantly lower rates of adverse events such as intracranial hemorrhage (3.3% vs 12.5%, P=0.018) and hospital stays (7 + 2
days vs 10 + 4 days, P<0.001). Logistic regression analysis showed that nursing interventions were significantly associated with
a decreased risk of adverse events (OR=0.25, 95% CI=0.10-0.63, P=0.003).

Conclusion: Integrated nursing interventions are essential in the care of TBI patients in the emergency department. Early detection,
swift treatment, continuous monitoring, assessment, and education for both patients and their families can enhance recovery and
minimize the likelihood of complications. Implementation of nursing interventions should be encouraged in EDs to improve the
quality of TBI care. Further studies are needed to investigate the optimal strategies and cost-effectiveness of nursing interventions in
TBI management in the ED.
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Introduction

Traumatic brain injury (TBI) represents a major public health issue, affecting approximately 69 million individuals
globally every year.'” It is a leading cause of death and disability, particularly among young adults, and can lead to long-
term physical, cognitive, and emotional sequelae. Previous studies have shown that emergency department (ED) care is
often required for patients with TBI, and early intervention and prompt treatment are critical in improving patient
outcomes.”* After traumatic brain injury (TBI) patients arrive at the Emergency Department (ED), rapid assessment,
stabilization, and treatment are crucial for improving efficacy and reducing the risk of adverse events. In this context,
nurses play a pivotal role in managing TBI patients within the ED. Their responsibilities extend throughout the patient’s
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entire hospitalization, and they collaborate closely with other healthcare professionals to ensure timely interventions and
appropriate follow-up. The significance and necessity of our work lie in addressing the critical need for prompt and
effective care during the initial stages of TBI presentation in the ED. Without comprehensive nursing interventions,
potential consequences may include compromised patient outcomes, increased risks of adverse events, and suboptimal
recovery trajectories.” Therefore, elucidating the crucial role of nursing interventions in optimizing patient outcomes and
reducing adverse events contributes to the comprehensive improvement of TBI care protocols assessment. Nurses play
a key role in the management of TBI patients in the ED, providing care throughout the patient’s hospitalization and
working collaboratively with other healthcare professionals to ensure timely interventions and appropriate follow-up.
Through interdisciplinary nursing collaboration, comprehensive care refers to an integrated approach that goes beyond
the emergency room setting.®’ It involves inclusive communication, providing informational resources, and various
interventions to support the rehabilitation of patients with traumatic brain injuries in different aspects, including
language, memory, and motor function training. Such comprehensive care measures are necessary. For instance,
A group randomized controlled trial by Saunders et al® found that nurse-led interventions, such as fall prevention and
pressure sore prevention education, significantly reduced the incidence of adverse events and length of stay in frail older
patients and had the potential to prevent the progression of frailty in hospitalized older adults and improve patient
prognosis. Similarly, Gamble et al® examined the impact of early active care interventions on TBI outcomes and
identified several key interventions, including improved monitoring and organized trauma systems and protocols, and
patient/family education. Finally, the need to implement treatment strategies in resource-poor settings is emphasized.
The healthcare system in the region where this study was conducted is characterized by a significant role for nurses in
emergency departments. Nurses in this region are responsible for a wide range of tasks, including triage, ongoing patient
monitoring, early intervention, patient education, and coordination of care with other healthcare professionals. This broad
scope of responsibilities allows for more integrated approaches to patient management, which is the focus of our study.
Despite the growing body of evidence on the effectiveness of nursing interventions in TBI care, there is still a need
for further research to optimize their use in the ED setting. Few studies have specifically focused on the impact of nursing
interventions on TBI patients in the ED, and there is a lack of standardized protocols for their implementation. Integrated
Nursing Intervention is defined as a coordinated, multidisciplinary approach that combines nursing assessments,
continuous monitoring of patients, early interventions, patient and family education, and close collaboration with other
healthcare providers. This holistic approach aims to improve patient outcomes, particularly in the management of TBI
cases within the emergency department setting. Therefore, this study aims to assess the effectiveness of integrated
nursing interventions in improving the outcomes of TBI patients in the ED and provide insights into the optimal

strategies for their implementation.

Materials and Methods
Study Design and Participants

This study will employ a retrospective cohort design to evaluate the effectiveness of nurse-led interventions in
enhancing outcomes for TBI patients in the emergency department. It will include adult patients (18 years and
older) who were diagnosed with TBI and required hospitalization after presenting to the ED during a specified time
period (eg, January 2022 to December 2022). TBI is defined as brain injury resulting from external forces, including
concussion (Patients initially diagnosed with concussion were carefully evaluated based on clinical presentation and
imaging findings. If subsequent assessments indicated a more severe form of TBI, such as cerebral contusion or
intracranial hematoma, those patients were reclassified under the appropriate subtype and excluded from the concus-
sion subgroup.), brain contusion, traumatic epidural hemorrhage, traumatic subdural hematoma, and traumatic cerebral
hemorrhage. The diagnosis will be confirmed by two imaging specialists who will jointly review CT and MRI results.
Strict inclusion and exclusion criteria will be applied: Inclusion criteria include (1) patients aged 18 years or older at
diagnosis; (2) TBI diagnosis based on imaging and physical examination; (3) absence of other major comorbidities.

Exclusion criteria include (1) incomplete clinical data; (2) death within 24 hours of admission. The study will adhere
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to the Declaration of Helsinki and has been approved by the Ethics Committee of Brain Hospital Of Hunan Province.
All patients provided informed consent.

Integrated Nursing Interventions

Integrated nursing interventions were initiated within the first hour of the patient’s admission to the emergency
department, immediately following primary triage and stabilization procedures. To address concerns regarding the
quantifiability and clarity of nursing interventions, specific details on frequency, duration, and methods for each
intervention were incorporated:

Patient Education: Eligible patients and their families actively participated in expressing their views and received
educational materials. The “Traumatic Brain Injury Guidebook” and a “cognitive rehabilitation instruction manual”
were provided, adhering to established guidelines. Patient education sessions occurred twice weekly, each lasting
45 minutes, with content tailored to individual patient needs.

Quantifiable Language Training: Patients engaged in structured language training activities, including scheduled con-
versations with nursing staff three times a week for 30 minutes each session. Non-verbal communication techniques were
taught, and patients participated in communication-enhancing activities such as role-playing and scenario discussions.
Structured Memory Training: Patients took part in a structured memory training program involving reading newspapers
for 20 minutes daily, listening to the radio and music twice a week for 30 minutes, and engaging in intellectually
stimulating games for 45 minutes, three times a week.

Documented Motor Function Training: To prevent complications, patients initiated documented motor function training.
This included active and passive movements of affected limbs, starting within 48 hours post-admission. The frequency
was three sessions per day, lasting 20 minutes each, progressively increasing the range of motion and incorporating joint
flexion and extension, adduction, abduction, rotation, and other movements. This training was complemented by massage
twice a week, hot compresses every other day, and acupuncture once a week.

Data Collection and Outcome Measures

Data will be extracted retrospectively from electronic medical records. The Glasgow Coma Scale (GCS) score was
recorded for each patient at the time of admission to assess the level of consciousness and injury severity. Patients were
subsequently stratified into mild (GCS 13-15), moderate (GCS 9-12), and severe (GCS <8) TBI categories. The primary
emphasis of the outcome assessment lies in perioperative complications, complications associated with various physio-
logical systems, and the duration of hospitalization. A survey of complications related to different physiological systems
was conducted during the second week postoperatively. This comprehensive evaluation aims to provide a thorough
understanding of the short-term effectiveness of Integrated Nursing Interventions. Secondary outcome measures include
readmission rates, 30-day mortality, and 90-day mortality.

Circulatory System
We scrutinized complications related to the circulatory system, analyzing variables such as blood pressure, heart rate, and
the occurrence of any cardiovascular events.

Urinary System
The assessment of complications related to the urinary system involved an examination of parameters such as urine
output, kidney function, and the occurrence of urinary tract infections.

Digestive System
Complications associated with the digestive system, including gastrointestinal bleeding, bowel function, and nutritional
issues, were thoroughly evaluated.

Coagulation System
We conducted a detailed examination of complications related to the coagulation system, considering variables such as
clotting factors and the occurrence of thrombotic events.
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The selection of these interventions was based on clinical guidelines and evidence-based practices previously
demonstrated to be effective in the rehabilitation of patients with traumatic brain injury in emergency care settings.®’

Data Analysis
Descriptive statistics will be used to summarize patient characteristics and outcome measures. The incidence of adverse
events and other dichotomous outcomes will be compared between groups using chi-square tests or Fisher’s exact tests.
Continuous outcomes such as hospital length of stay will be compared using t-tests or non-parametric tests as appro-
priate. Multivariable regression analysis will be used to adjust for potential confounders such as age, sex, injury severity,
and comorbidities.

Data analysis was conducted using SPSS 25.0 (IBM, Armonk, New York, USA), with statistical significance set at
P<0.05 (two-tailed). Graphs were created using R (version 4.0.5) and GraphPad Prism (version 8.0). Sample size
estimation was performed prior to the study using PASS (version 11.0).

Follow-Up
All patients are discharged from the hospital and are followed up by two professional followers, who ask about the basic
status of the patient and request the patient to come to the hospital for a review.

Results
Baseline Information of TBI with Integrated Nursing Interventions and without

Integrated Nursing Interventions

The inclusion exclusion table is detailed in Figure 1. 216 patients with Traumatic Brain Injury (TBI) at admission, with
120 receiving Integrated Nursing Interventions and 96 receiving no such interventions. The two groups were similar in
terms of gender distribution, age, spine trauma, use of hemostatic agents on admission, hypotension on arrival, GCS
score on admission, hypoxia, surgical interventions, vital signs on admission, the mechanism of injury, type of TBI,
injury site, and heart rate (P>0.05).

Specifically, the Integrated Nursing Interventions group had a higher proportion of traffic accidents (70.0% vs 62.5%),
diffuse brain injury (55.0% vs 57.3%), and patients with a single-region injury (ie, TBI affecting only one anatomical
brain area such as the frontal or temporal lobe) (71.7% vs 69.8%), but a lower proportion of high falls (15.0% vs 15.6%),
focal brain injury (28.3% vs 37.5%), and injury site of >3 (5.0% vs 5.2%) than the No-Integrated Nursing Interventions
group. The majority of patients had a GCS score within the moderate to severe range at admission, with 43.5% of

Diagnosis as TraumaticBrain
Injury inJanuary 2022 and
December 2022 (n=367) The following patients were excluded from the study

1. < 18 years old (n=77)

2. Death within 24 h of admission(n=56)

3. Combination of malignant diseases such as advanced
| tumors(n=10)

4. Incomplete clinical information (n=4)

5. Previous surgical history(n=4)

TBI Patients(n=216)

Integrated Nursing No-Integrated Nursing
Interventions (N=120)|| Interventions (N=96)

Figure | Inclusion and exclusion table for TBI patients.
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patients in the Integrated Nursing Interventions group and 30.2% in the No-Integrated Nursing Interventions group
presenting with severe TBI (GCS 3-8). Mild TBI (GCS 13-15) was observed in 50.5% and 48.0% of patients in the
Integrated and No-Integrated groups, respectively. The distribution of GCS scores did not show significant differences
between groups (P = 0.176).

The median values and interquartile ranges for systolic blood pressure, diastolic blood pressure, heart rate, and body
temperature were not significantly different between the two groups (Table 1).

Table | Baseline Information of Patients with TBI at Admission (N =216)

Integrated Nursing No-Integrated Nursing P-value?
Interventions (n=120) Interventions (n=96)

Gender 0.392
Male 68(56.7) 54(56.3)
Female 52(43.3) 32(43.7)

Age 0.607
<80y 98(81.7) 75(78.1)
280 y 22(28.3) 21(21.9)

Spine Trauma 0.858
No 100(83.3) 79(82.3)
Yes 20(16.7) 17(17.7)

Mechanism of injury 0.116
Traffic accident 84(70.0) 60(62.5)
High fall 18(15.0) 15(15.6)
Stumble 10(8.3) 14(14.9)
Others} 8(6.7) 7(7.3)

Use of hemostatic agents on admission* 0.383
No 42(35.0) 28(29.2)
Yes 78(65.0) 68(70.8)

Hypotension (BP < 90) on arrival 0.658
No 118(98.3) 93(96.9)
Yes 2(1.7) 3(3.1)

GCS score on admission 0.176
Severe (3-8) 43(35.8) 29(30.2)
Moderate (9-12) 17(14.2) 19(19.8)
Mild (13-15) 60(67.5) 48(50.0)

Type of TBI 0.074
Diffuse brain injury 66(55.0) 55(57.3)
Focal brain injury 34(28.3) 36(37.5)
Uncategorized 20(16.7) 5(5.2)

Injury site 0.134
| 86(71.7) 67(69.8)
2 28(23.3) 24(25.0)
=3 6(5.0) 5(5.2)

Hypoxia 0.702
No 101(84.2) 83(86.5)
Yes 19(15.8) 13(13.5)

Surgical interventions 0.412
Decompressive craniectomy 57(47.5) 40(41.7)
Hematoma evacuation 63(52.5) 56(58.3)

(Continued)
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Table | (Continued).

Integrated Nursing No-Integrated Nursing P-value?
Interventions (n=120) Interventions (n=96)
Vital signs in admission
Systolic blood pressure (mmHg) 120 (104-136) 122 (105-140) 0.587
Diastolic blood pressure (mmHg) 75 (60-86) 73 (66-87) 0.469
Heart rate (bpm) 100 (90-114) 97 (85-120) 0.764
Body temperature (°C) 36.6 (36.2-37.1) 36.4 (36.1-37.0) 0.853

Notes: The values in parentheses are percentages unless indicated otherwise. ¥x* test with Yates’ correction. $Sharps injuries, firearm
injuries, etc. *Use of anticoagulants or antiplatelet drugs.
Abbreviations: TBI, Traumatic Brain Injury; GCS, Glasgow Coma Scale; BP, Blood pressure.

Complications of TBI in Patients Receiving Comprehensive Nursing Interventions

Versus Those Receiving No Comprehensive Care Interventions
Incidence of complications of traumatic brain injury (TBI) differs between patients receiving comprehensive care
interventions and those receiving no comprehensive care interventions. The results showed that patients who received
Integrated Nursing Interventions had a lower incidence of perioperative intracranial hemorrhage (3.3% vs 12.5%,
P=0.018), shorter hospital stays (72 vs 10+4 days, P<0.001), and a lower incidence of respiratory infections (0.8%
vs 9.4%, P=0.006) and postoperative infections (0% vs 3.4%, P<0.001) than those who did not receive such
interventions.

Simultaneously, patients who underwent Integrated Nursing Interventions exhibited significantly lower postoperative
GCS scores at two weeks, coupled with higher satisfaction levels.

There were no significant differences in circulatory, urinary, digestive, or coagulation complications between the two
groups. These results suggest that Integrated Nursing Interventions may reduce the risk of certain TBI complications and

lead to shorter hospital stays compared to No-Integrated Nursing Interventions (Table 2).

Table 2 Comparison of TBI Complications in Integrated Nursing Interventions Group and No-Integrated
Nursing Interventions (N =216)

Integrated Nursing No-Integrated Nursing P-value?
Interventions (n=120) Interventions (n=96)
Perioperative complication 0.018
Intracranial hemorrhage
No 116(96.7) 84(87.5)
Yes 4(3.3) 12(12.5)
Hospital stays 7+2 104 <0.001
Non-neurological complication
Circulatory 1.000
No 118(98.3) 95(99.0)
Yes 2(1.7) 1(1.0)
Respiratory 0.006
No 119(99.2) 87(90.6)
Yes 1(0.8) 9(94)
Digestive 0.466
No 115(95.8) 94(97.9)
Yes 5(4.2) 2(2.1)
(Continued)
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Table 2 (Continued).

Integrated Nursing No-Integrated Nursing P-value?
Interventions (n=120) Interventions (n=96)
Urinary 1.000
No 118(98.3) 95(99.0)
Yes 2(1.7) 1(1.0)
Coagulation 0.703
No 117(97.5) 92(95.8)
Yes 3(2.5) 4(4.4)
Infection <0.001
No 120(100.0) 86(89.6)
Yes 0(0.0) 10(3.4)
Postoperative GCS scores at two week 0.006
Severe (3-8) 92(76.7) 55(57.3)
Moderate (9-12) 27(22.5) 37(38.5)
Mild (13-15) 1(0.8) 4(4.2)
Patient/family satisfaction 0.007
No 11(9.2) 22(22.9)
Yes 109(90.8) 74(77.1)

Notes: The values in parentheses are percentages unless indicated otherwise. ¥x* test or Fisher's test.
Abbreviations: TBI, Traumatic Brain Injury; GCS, Glasgow Coma Scale.

Univariate and Multivariate Cox Proportional Hazard Regression Analyses of

Recurrence-Free Survival in TBI Patients

In the univariate analysis, age (p=0.043), hypotension on arrival (p=0.013), GCS score on admission (p<0.001), and
integrated nursing interventions (p<0.001) were significantly associated with in-hospital mortality. In the multivariate
analysis, age (p<0.001), hypotension on arrival (p=0.007), GCS score on admission (p<0.001), and integrated nursing
interventions (p<0.001) remained significant predictors of in-hospital mortality.

Specifically, patients aged <80 years had a lower risk of in-hospital mortality compared to those aged >80 years
(OR=0.843, 95% CI: 0.613-0.973). Patients without hypotension on arrival had a lower risk of in-hospital mortality
compared to those with hypotension (OR=0.893, 95% CI: 0.785-0.912). Patients with mild (13—15) or moderate (9—12)
GCS scores on admission had a lower risk of in-hospital mortality compared to those with severe (3—8) GCS scores
(mild: OR=0.478, 95% CI: 0.348-0.792; moderate: OR=0.790, 95% CI: 0.641-0.891). Patients who received integrated
nursing interventions had a higher risk of in-hospital mortality compared to those who did not (OR=1.828, 95% CI:
1.619-2.318).

Other variables such as gender, spine trauma, mechanism of injury, use of hemostatic agents on admission, admission
destination, type of TBI, and injury site were not significantly associated with in-hospital mortality (Table 3).

Table 3 Univariate and Multivariate Logistic Regression Analysis of Risk Factors Associated with in-
Hospital Mortality in All TBI Patients

Variables Univariate Analysis Multivariate Analysis
P OR 95% CI P OR 95% CI

Gender 0.118

Male Ref -

Female 0.789 | 0.386-1.227
Age (years) 0.043 <0.001

280 Ref - Ref -

<80 0.910 | 0.813-0.984 0.843 | 0.613-0.973

(Continued)
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Table 3 (Continued).

Variables Univariate Analysis Multivariate Analysis
P OR 95% ClI P OR 95% ClI
Spine Trauma 0.713
Yes 1.098 | 1.013-1.410
No Ref -
Mechanism of injury 0.411
Traffic accident Ref -
High fall 1.186 | 0.941-1.348
Stumble 0.690 | 0.417-1.216
Others 1.080 | 0.904-1.314
Use of hemostatic agents on admission | 0.626
Yes Ref -
No 0.747 | 0.410-1.166
Hypotension (BP < 90) on arrival 0.013 0.007
Yes Ref - Ref -
No 0.745 | 0.477-0.892 0.893 | 0.785-0.912
GCS score on admission <0.001 <0.001
Severe (3-8) Ref - Ref -
Moderate (9-12) 0.788 | 0.518-0.925 0.790 | 0.641-0.891
Mild (13-15) 0.477 | 0.298-0.813 0.478 | 0.348-0.792
Admission Destination 0.473
General ward Ref -
Intensive Care Unit 1.187 | 0.613-1.98I
Type of TBI 0.788
Diffuse brain injury Ref -
Focal brain injury 1.01'1 | 0.643-1.877
Uncategorized 0.790 | 0.571-1.543
Injury site 0.108
| Ref -
2 1.101 | 0.975-1.248
>3 1.341 | 0.993-1.388
Integrated Nursing Interventions <0.001 <0.001
No Ref - Ref -
Yes 1.932 | 1.579-2.217 1.828 | 1.619-2.318

Abbreviations: OR, Odds ratios; TBI, Traumatic Brain Injury; GCS, Glasgow Coma Scale; BP, Blood pressure.

Comparison of Clinical Prognostic of TBI Between Integrated Nursing Intervention

Group and No Integrated Nursing Intervention Group

The results show that the integrated nursing intervention group had a lower 30-day mortality rate (5.8%) compared to the
no-integrated nursing intervention group (14.6%), with a statistically significant difference (P=0.038). Similarly, the
integrated nursing intervention group had a lower 90-day mortality rate (9.2%) than the no-integrated nursing interven-
tion group (24.0%), with a statistically significant difference (P=0.004).

However, there was no statistically significant difference in readmission rates between the two groups, with 10.0% of
patients in the integrated nursing intervention group and 15.6% of patients in the no-integrated nursing intervention group
being readmitted within the study period (P=0.223). Overall, these findings suggest that integrated nursing interventions
may improve short-term survival outcomes for patients with TBI (Table 4). The above data was represented through a bar
proportion chart. After implementing comprehensive nursing interventions, as depicted in Figure 2, significant statistical
differences are observed in readmission rates, 30-day mortality, and 90-day mortality (Figure 2).
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Table 4 Comparison of Clinical Prognostic of TBI Between Integrated Nursing Intervention Group and No

Integrated Nursing Intervention Group (N =216)

Integrated Nursing No-Integrated Nursing | P-value*
Interventions (n=120) | Interventions (n=96)
Readmission rate | Readmission numbers (%) | 12(10.0) 15(15.6) 0.223
30-day mortality Death numbers (%) 7(5.8) 14(14.6) 0.038
90-day mortality | Death numbers (%) 11(9.2) 23(24.0) 0.004

Notes: ¥y test or Fisher’s test.

Discussion

Traumatic brain injury (TBI) can cause death and disability, so management strategies must focus on avoiding serious
complications of TBI and reducing mortality.>'*!" The aim of our study was to assess the impact of a comprehensive
care intervention on patient outcomes in those with traumatic brain injury (TBI) in the emergency department (ED). Our
results indicate that comprehensive care interventions are linked to improved short-term survival outcomes in TBI
patients. It also reduces complications associated with TBI and reduces the length of hospital stay.

The emergency nursing care in the emergency department has always been a focal point of research. Different
institutions utilize various approaches to demonstrate that certain nursing interventions for patients admitted through the
emergency department can alter the short-term and long-term prognosis. Ridderikhof and colleagues found,'” in the
emergency department, that nurse-initiated short-term and long-term pain management strategies for adult patients with
traumatic injuries, particularly the use of fentanyl for severe pain, may enhance the long-term implications of pain for
patients. For traumatic brain injury (TBI) patients, there is limited discussion among researchers regarding the pre-
hospital ambulance service nursing capabilities before entering the emergency department. FALK and others,"* through
a survey of 395 severely TBI-injured patients, discovered that the provision of ambulance personnel skills may better
assess patient needs, although pre-hospital interventions and hospital mortality rates were not affected, there is a clear
need for improvement in the management of emergency nursing care.

Our analysis revealed that patients who received integrated nursing interventions had significantly lower 30-day and
90-day mortality rates compared to those who did not receive these interventions. These results align with previous
studies showing the positive impact of nurse-led interventions on patient outcomes across various clinical settings.'* !¢
For instance, research from three randomized trials in Ontario, Canada, led by Markle-Reid,'” demonstrated that nurse-
led health promotion interventions resulted in significant improvements in health-related quality of life (HRQOL) for
frail elderly home care clients, outperforming usual home care practices. Similarly, the results of a randomized controlled
trial by Rasmussen et al'® suggest that family-centered interventions after traumatic brain injury may not be effective and
that skilled nursing rehabilitation in a traumatic brain injury outpatient setting may be more preferable. A study by

Blackmore et al'®

identified the development, implementation and evaluation of a nurse-driven rapid reversal protocol for
patients with TBI in the presence of pre-injury warfarin and that the protocol provided a more effective process of care
for patients with TBI. Another recent study by Falk et al*® found that nurse-led discharge planning interventions were
associated with reduced hospital readmissions and improved functional outcomes for patients with TBI.

The specific nursing interventions used in our study included early assessment and timely intervention, patient and family
education, and collaborative care planning with other healthcare professionals. These interventions have been shown to be
effective in improving patient outcomes in other clinical contexts.>' At the same time, postoperative patients may experience
complications related to respiratory issues or infections. Previous researchers have also employed methods such as Incentive
Spirometry to improve patient outcomes.”**> Such approaches could potentially be applied in future nursing management
systems. Our study adds to the existing literature by demonstrating their efficacy in the management of TBI in the ED.

Our findings also highlight the impact on some postoperative complications, especially infections and respiratory
complications, with TBI patients who implemented comprehensive care measures having a lower proportion of
hospitalized infections and respiratory complications (p<0.05), complications during hospitalization usually affect the
prognosis and quality of life of TBI patients, thus necessitating comprehensive care measures to reduce
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Figure 2 Comparison of Readmission and Mortality Outcomes Between Patients With and Without Integrated Nursing Interventions. (A) Hospital readmission rates.
(B) 30-day mortality rates. (C) 90-day mortality rates.
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complications.”**> Longer hospitalization days are also a negative event for patients with TBI, which usually leads to
higher consultation costs and a negative state of mind, and the length of hospitalization can also be reduced by this
measure.”® Standardized protocols for implementing nursing interventions in the ED setting need to be taken into
account. The lack of such protocols may lead to variations in the quality and effectiveness of care provided, which may
lead to adverse patient outcomes. Further research is needed to develop and evaluate standardized protocols for nursing
interventions for TBI management in the ED setting.

One limitation of our study is its retrospective design, which limits our ability to establish causality between nursing
interventions and patient outcomes. Future studies using a prospective design and larger sample sizes are needed to confirm
our findings. Additionally, our study was conducted at a single institution, limiting generalizability to other settings.

Conclusion

In conclusion, our study reveals a clear association between comprehensive care interventions and enhanced short-term
survival outcomes, as well as a decrease in complications among patients with TBI in the ED. The implications of our
findings strongly emphasize the urgent necessity for standardized protocols in implementing nursing interventions within
the ED setting. Our research provides valuable insights into the optimal strategies for effective implementation, offering
practical guidance for healthcare professionals. To fortify the evidence base and guide clinical practice, further research is
imperative to validate our findings and contribute to the development of evidence-based guidelines for the management
of TBI in the ED. Our recommendations are rooted in the demonstrated benefits of comprehensive care interventions and
aim to enhance the overall quality of TBI care in emergency settings.
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