
O R I G I N A L  R E S E A R C H

The Predictive Value of Barthel Score, Sequential 
Organ Failure Assessment Score, and D-Dimer 
in the 28-Day Prognosis of Patients with Non-ST 
Elevation Myocardial Infarction: A Retrospective 
Study of 358 Patients
GuiYing Dai1,*, JunYu Wang1, FengLi Gao2, WenHong Liu1, Ping Li1, Bing Wei1, Jun Yang1,*

1Emergency Medicine Clinical Research Center, Beijing Chao-Yang Hospital, Capital Medical University, & Beijing Key Laboratory of Cardiopulmonary 
Cerebral Resuscitation, Beijing, People’s Republic of China; 2Nursing Department, Beijing Chao-Yang Hospital, Capital Medical University, Beijing, 
People’s Republic of China

*These authors contributed equally to this work 

Correspondence: Jun Yang, Emergency Medicine Clinical Research Center, Beijing Chao-Yang Hospital, Capital Medical University, & Beijing Key 
Laboratory of Cardiopulmonary Cerebral Resuscitation, Beijing, People’s Republic of China, Tel +86-13581846750, Fax +86-51718170,  
Email yangjun26@sina.com 

Purpose: To investigate the nursing prediction value of Barthel score, sequential organ failure assessment (SOFA) score and D-dimer 
on non-ST-elevation myocardial infarction (NSTEMI) inpatients.
Methods: The clinical data of 358 NSTEMI patients admitted to the emergency department were analyzed using logistic regression 
equation and a ROC curve was drawn. The area under ROC curve (AUC) of different indicators was compared. A COX regression 
model was created, and a survival curve was drawn.
Results: There were significant differences in age, D-dimer, WBC, NT-proBNP, EF (%), BI score, MEWS score, and SOFA score 
between the 28-day death group and the survival group (P < 0.05). The results showed that D-dimer (P = 0.002), SOFA score (P =  
0.017), BI score (P < 0.001), and chest pain symptoms (P < 0.001) were independent predictors of 28-day death. When chest pain 
symptoms (AUC = 0.585), D-dimer (AUC = 0.945, Z = 8.00, P < 0.01), BI score (AUC = 0.145, Z = 5.36, P < 0.01), and SOFA score 
(AUC = 0.847, Z = 4.93, P < 0.01) were compared, the results showed that BI score (HR = 0.961, P < 0.01) and SOFA score (HR =  
1.316, P < 0.001) had statistical significance on the 28-day survival time of the dead patients.
Conclusion: The Barthel score, SOFA score, and D-dimer are all essential in predicting the severity of NSTEMI patients, with a high 
nursing evaluation value. The Barthel and SOFA scores are associated with the risk of death within 28 days.
Keywords: Barthel score, NSTEMI, SOFA score, D-dimer, predictive value of nursing

Introduction
In recent years, the number of acute myocardial infarction (AMI) patients with non-ST-segment elevation myocardial 
infarction (NSTEMI) has been increasing.1–3 NSTEMI is characterized by acute onset, hidden disease, many complica-
tions, and high mortality rate. Research on related factors affecting the prognosis of the disease has always been a hot 
spot in this field.4–8 Nursing work, as an integral part of clinical diagnosis and treatment, is crucial to the implementation 
of overall diagnosis and treatment of patients, as well as disease prognosis. However, it remains unclear how nursing staff 
can use early clinical data to scientifically and comprehensively analyze and evaluate potentially high-risk critically ill 
patients in order to provide clinical nursing intervention measures. Evidence-based practice is still a challenge in the 
current nursing work. Therefore, we designed an experimental investigation using a retrospective analysis of related 
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factors in NSTEMI patients who were admitted at the hospital. We identified and analyzed indicators with early warning 
value for the 28-day prognosis of NSTEMI patients. Indicators provide the basis for better clinical nursing management 
of critically ill patients by providing an early warning value of nursing grading and intervention measures.

Methods
Design
The research method adopted a cross-sectional study to retrospectively record the information of the non-ST elevation 
myocardial infarction patients from the emergency department of hospital. Patients were divided into two groups based 
on their 28-day prognosis: survival and death. A total of 311 (86.9%) patients survived, whereas 47 (13.1%) died. The 
patient’s symptoms, laboratory and disease-evaluation scoring scale were compared between the two groups. 
Furthermore, duration of hospitalization and the time from onset to death for patients who died 28 days after the onset 
of the disease were recorded.

Participants
Data from 358 non-ST elevation myocardial infarction patients, who were admitted to the emergency department of 
hospital, was continuously collected from January 1, 2020 to June 31, 2021. The data was obtained in accordance with 
the guidelines set by the European Society of Cardiology (ESC) in 2020 (Collet JP et al 2021).9

Data Collection
The data as follows: basic information including age, gender, past medical history, and admission complaints (eg, chest 
pain), among others; laboratory examinations at admission including blood routine, D-dimer, CK-MB, cTnI, and NT- 
proBNP, among others. The disease-evaluation scoring scale, which includes the BI score, MEWS score, and SOFA 
score, was used upon admission.

Ethical Consideration
This study complied with medical ethics standards, and the research plan was approved by Ethics Committee of Beijing 
Chao-Yang Hospital (review the batch number:2021-ke-474) and patients voluntarily signed an informed consent. This 
study complies with the Declaration of Helsinki.

Data Analyses
The data were analyzed using SPSS 24.0 software. The measurement data conforming to the normal distribution are 
expressed as mean ± standard deviation (X�S). The comparison between two groups was conducted using an indepen-
dent sample t-test. The count data is expressed as frequency or percentage. The χ2 test was used to compare frequencies 
between two groups, and the logistic regression equation was used to analyze the risk factor. We also generated a ROC 
working curve and calculated the odds ratio (OR) and 95% confidence interval (95% CI). The area under the ROC curve 
(AUC) was compared using the Z test. A multivariate COX regression model was used to analyze the death risk and 
generate a survival curve. The values were considered statistically significant when P < 0.05.

Results
Comparison of Indicators Between the Survival and the Death Groups
Patients were divided into two groups based on their 28-day prognosis: survival and death. A total of 311 (86.9%) 
patients survived, whereas 47 (13.1%) died. When compared to the death group, males had a higher mortality rate 
(57.4%) than females (42.6%). The most prevalent complaint was chest pain with 144 (40.2%). The length of hospital 
stay was not statistically different between the two groups.

The survival group had significantly lower age (69.06 ± 13.24 vs 77.87 ± 8.99, P = 0.001), D-dimer (0.34 ± 0.71 vs 2.49 ±  
3.06, P = 0.001), MEWS score (1.60 ± 1.53 vs 3.15 ± 2.10, P = 0.000), SOFA score (1.90 ± 2.08 vs 5.79 ± 3.11, P = 0.001), NT- 
proBNP (3871.38 ± 7331.09 vs 9876.83 ± 11,014.05, P = 0.001), and WBC (8.73 ± 3.55 vs 33.61 ± 52.28, P = 0.008), EF% 
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(59.41± 12.32 vs 52.45 ± 13.31, P = 0.001), However, the Barthel score (44.13 ± 25.25 vs 7.45 ± 16.41, P = 0.000) was 
significantly higher in the survival group than in the death group, PCI was statistically significant between the two group. 
Other indices, such as creatine kinase isoenzyme (CK-MB), cardiac troponin I (cTnI), total cholesterol (TC), myoglobin 
(MYO), serum creatunine (SCR), blood sugar (BG), and hospital time were not significantly different (Table 1).

Analysis of Risk Factors Correlated with Patient Death in 28 Days
The aforementioned variables were used in the logistic regression analysis equation, with prognosis as the dependent 
variable item to discriminately classify the prognostic outcome (death at 28 days). The predicted probability of 0.5 was 
used as the discriminant cut-off point. According to the results, the total discriminant rate of the equation was 92.8%. 
D-dimer [B = 0.696, Exp (B) =  2.006, P = 0.002] and SOFA score [B = 0.325, Exp (B)  = 1.384, P = 0.17] were risk 
factors, whereas Barthel score [B = -0.068, Exp (B) = 0.934, P = 0.000] and chest pain symptoms [B = -2.842, Exp (B) =  
0.058, P = 0.000] were independent predictors of 28-day death (Table 2).

The Predictive Value Analysis of the Barthel Score, SOFA Score, and D-Dimer
The above-mentioned parameters were used in the equation to draw the ROC working curve. The 28-day death was 
defined as a positive event. The D-dimer (AUC = 0.945, SE = 0.013) predicts 28-day death AUC significantly higher than 

Table 1 Comparison of Index Parameters Between the Survival Group and the Death Group

Variables Whole (n=358) Groups

Survival (n=311) Death (n=47) P

Male, n (%) 245 (68.4) 218 (70.1) 27 (57.4) 0.082

Age (y) 70.22±13.09 69.06±13.24 77.87 ± 8.99 0.001
Chest pain, n (%) 144 (40.2) 132 (42.4) 12 (25.5) 0.028

Time in hospital (d) 10.21±7.44 10.18±6.86 10.38±10.61 0.864

D-dimer (mg/L) 0.62±1.47 0.34±0.71 2.49±3.06 0.001
WBC (*109) 12.01±55.56 8.73±3.55 33.61±52.28 0.008

TC (mmol/L) 4.44±1.07 4.50±1.03 4.02±1.28 0.073

cTnI (ng/mL) 7.71±78.00 8.48±83.85 2.81±3,64 0.702
CK-MB (U/L) 23.67±34.20 24.26±36.22 19.87±16.10 0.414

NT-proBNP (pg/mL) 4753.43±8237.26 3871.38±7331.09 9876.83±11,014.05 0.001
MYO (ug/L) 208.22±325.58 179.62±207.95 420.09±733.15 0.178

CRE (umol/L) 113.91±106.67 109.74±106.73 144.80±102.94 0.109

BG (mmol/L) 9.42±4.24 9.45±4.18 9.20±4.68 0.773
EF (%) 58.52±12.65 59.41±12.32 52.45±13.31 0.001

MEWS score 1.80±1.70 1.60±1.53 3.15±2.10 0.000

Bl score 39.32±27.17 44.13±25.25 7.45±16.41 0.000
SOFA score 5.79±3.11 1.90±2.08 5.79±3.11 0.001

Note: P < 0.05. 
Abbreviations: WBC, white blood cell; TC, total cholesterol; CK-MB, creatine kinase isoenzyme; cTnI, cardiac troponin 
I; MYO, myoglobin; SCR, serum creatunine; BG, blood sugar; EF, ejection fraction; MEWS score, Modified Early Warning 
Score; APACHE score, Acute Physiology and Chronic Health Evaluation II score; BI score, Barthel score; SOFA score, 
sequential organ failure assessment score.

Table 2 Binary Logistic Regression Analysis Results

Item B SE Exp (B) 95% CI Sig

D-dimer 0.696 0.222 2.006 1.297, 3.101 0.002

Barthel score −0.068 0.017 0.934 0.904, 0.966 0.000

SOFA score 0.325 0.136 1.384 1.059, 1.809 0.017
Symptoms (chest pain) −2.842 0.658 0.058 1.010, 1.356 0.000

Note: 95% CI, 95% Confidence Interval.
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SOFA score (AUC = 0.847, SE = 0.031, Z = 2.91, P < 0.01), Barthel score (AUC = 0.145, SE = 0.026, Z = 3.09, P < 0.01), 
and chief complaint of chest pain symptoms (AUC = 0.585, Z = 8.00, P < 0.01); SOFA score (AUC = 0.847, Z = 5.36, P <  
0.01) and Barthel score (AUC = 0.145, Z = 4.93, P < 0.01). The AUC of 28-day death was significantly greater than the 
AUC of chest pain symptoms (AUC = 0.585). Furthermore, the SOFA and Barthel scores had the same predictive effect, 
indicating that the predictive value of D-dimer, SOFA score, and Barthel score for death was greater than that of chest 
pain symptoms (Figure 1 and Table 3).

Multivariate Cox Regression Model Analysis
A total of 47 patients died within 28 days after the onset. The effects of D-dimer, SOFA score, and Barthel score of the 
dead patients on the time from onset to death of NSTEMI patients were analyzed using the Cox regression model. The 
results showed that the overall model test was significant (P = 0.000). The variables Barthel and SOFA scores were 
significant (P = 0.000), but D-dimer was excluded because it was not significant (P = 0.318). The results of the final 
selected model showed that the lower the Barthel score, the greater the risk of death; the higher the SOFA score, the 
greater the risk of death (Table 4). Lastly, the aforementioned settings were used to generate a survival curve (Figure 2).

Discussion
Non-ST-segment elevation myocardial infarction (NSTEMI) is one of the most common cardiovascular emergencies and 
critical illnesses recorded in the emergency department. In recent years, the proportion of AMI patients with NSTEMI 
symptoms and signs has been increasing. Furthermore, the electrocardiogram changes are unusual, and the markers of 
myocardial injury appear during the late stages, making it is easy to overlook and misdiagnose, resulting in a poor 
prognosis. It is particularly difficult to classify the early risk of the disease and early recognition, which affects its short- 
term prognosis. The patients are prone to sudden death and other adverse events, posing significant risks in nursing 
work. Therefore, based on the existing diagnosis, treatment methods, and procedures, as well as in-depth analysis of the 
risk factors related to the prognosis of NSTEMI, it is critical to identify clinical indicators that can help early 
identification of high-risk patients with potential risks or poor prognosis in order to improve the quality of care and 
reduce risks.

Figure 1 ROC curve of 28-day prognosis (death) in patients with NSTEMI.
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The Barthel score scale is widely used in clinical nursing work in China. It provides a basis for guiding nursing 
classification and improving the quality of nursing services by accurately assessing the activities of daily living (ADL) of 
patients.10 In this study, we found that the Barthel score at admission was an independent predictor of death in 28 days in 
NSTEMI patients. The Barthel score was inversely proportional to the 28-day risk of death in patients. The forecast value 
was favorable, which could be attributed to various factors. Multiple organ functions may be involved due to the acute 
onset and severe illness of NSTEMI patients, leading to a decline in their self-care ability during admission, which is 
manifested as a decrease in the Barthel score. This obvious decline in the ability to take self-care is closely related to the 
severity of the patient’s illness at the time of onset. The death group had significantly lower Barthel score than the 
survival group. Poor self-care during at the time of admission to the hospital can easily lead to detection failure, poor 
diagnosis, and delayed treatment when the disease occurs or the condition changes, which affects the prognosis. The 
results of this study are similar to the conclusions made by Li F.11

Table 4 Cox Regression Model Parameter Estimation

Item B SE Sig Exp (B) 95% CI

D-dimer 0.054 0.054 0.318 1.055 0.950, 1.172

Barthel score −0.040 0.010 0.000 0.961 0.943, 0.979

SOFA score 0.274 0.063 0.000 1.316 1.164, 1487

Note: 95% CI: 95% Confidence Interval.

Figure 2 Survival curves of patients who died within 28 days.

Table 3 ROC Curve Analysis of the Relationship Between the Three Indicators and the 
Death of Patients in the Hospital

Item Area Std. Error Sig 95% CI

D-dimer 0.945 0.013 0.000 0.919, 0.970

SOFA score 0.847 0.031 0.000 0.786, 0.908

Barthel score 0.145 0.026 0.000 0.803, 0.907
Symptoms (chest pain) 0.585 0.043 0.062 0.501, 0.668

Note: 95% CI: 95% Confidence Interval.
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A large number of studies have confirmed that D-dimer is an independent risk factor for the prognosis of 
cardiovascular patients.12,13 The higher the D-dimer level, the higher the long-term all-cause mortality and the higher 
the cardiogenic mortality rate. The number of patients with coronary artery disease has increased.14,15 This study found 
that D-dimer was a risk factor for death in 28 days for patients who had NSTEMI at the time of admission. The 
D-dimer level was inversely proportion to the probability of death within 28 days. D-dimer is a fibrinolysis-related 
marker, and its high level indicates thrombosis in the body, which is closely linked to endothelial damage caused by 
unstable systemic hemodynamics.13 Therefore, high D-dimer levels in patients with NSTEMI in the early stages often 
indicates that they are in a hemodynamically unstable state. If detection and correction are delayed, the prognosis of the 
patient becomes extremely poor. Although D-dimer is a risk factor for patient death and has a high predictive 
significance, its level is not correlated with the time of death of the patient. This could be due to early diagnosis of 
the abnormal physical signs of the patient via laboratory tests, as well as timely medication. Studies have shown that 
early identification and strengthening of nursing management have a positive impact on the prognosis of patients, and 
can effectively reduce the length of stay in NSTEMI patients and the occurrence of adverse events.16,17 Therefore, 
nursing staff should be more attentive to D-dimer changes in patients with NSTEMI in order identify the degree of 
criticality early, strengthen nursing interventions, improve the prognosis of patients, and reduce the occurrence of 
adverse events.

GRACE and TIMI scores are common tools for clinical risk stratification of patients with acute myocardial 
infarction.18 The GRACE score has a higher predictive value for the short-term mortality of NSTEMI patients than 
TIMI score.19 However, we found that SOFA score was more used in emergency patients, which was related to its 
applicability to multiple disease assessments and was more suitable for emergency room scenarios in. The SOFA score is 
a clinical scoring system for evaluating the severity of organ dysfunction in critically ill patients. The SOFA score is 
frequently used in the diagnosis and prognosis of sepsis patients.20,21 This study shows that the SOFA score at admission 
is an independent risk factor for 28-day death in NSTEMI patients, and it has a good predictive value for the prognosis. 
The higher the SOFA score at admission, the more severe the condition of the patient, and the greater the risk of death in 
the short term (28 days). The results of this study suggested that the SOFA score has great application value in the early 
stages of disease classification, prognosis judgment, and death risk assessment in NSTEMI patients. It is beneficial for 
nursing staff to identify patients in critical condition early in the management and implementation process, and accurately 
assessing patients with atypical clinical manifestations and potentially high-risk patients. Furthermore, nursing personnel 
should assist in accurate nursing grading and strengthen nursing intervention measures to reduce risk and improve patient 
prognosis.

This study indicated that chest pain symptoms were closely associated with prognosis of NSTEIM patients and were 
a protective factor for the 28-day death of patients. Patients with chest pain as the chief complaint had a lower mortality 
rate than patients with non-chest pain complaints, which may be more common in patients with typical chest pain 
symptoms. Early detection is correlated with early diagnosis and timely treatment. However, patients with poor self-care 
ability, especially when combined with language and other expression disorders, have a poor prognosis because the 
patient and family members cannot accurately describe the symptoms, or the clinical symptoms are not typical, and 
medical treatment is delayed. Previous studies have shown that patients with poor self-care ability have a worse 
prognosis and higher rates of adverse events after suffering from acute diseases than patients with good self-care 
ability.22 The current study confirmed the importance of Barthel score scale in NSTEMI patients. The prognosis is well- 
evaluated, with a good early-warning effect. The nursing staff should actively provide daily assistance to patients with 
low Barthel scores and pay attention to the changes in vital signs, particularly through details such as daily facial 
expressions, emotions, and emotional abnormalities of the patients. Moreover, the personnel should monitor changes in 
the condition of the patients over time. Furthermore, it is critical to appropriately strengthen the limb function training 
and cardiac rehabilitation training of the patients during the hospitalization period in order to improve the their ability of 
daily living and cardiac function and reduce the occurrence of adverse events.23

Because this was a retrospective study, and data was collected from patients who have completed their diagnosis and 
treatment. Therefore, it was impossible to adequately study the combination of Barthel score, D-dimer, SOFA score, and 
nursing grade due to the lack of continuous monitoring of relevant indicators. Furthermore, this was a single-center cross- 
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sectional study with a small sample size and certain limitations. Therefore, the impacts of nursing interventions on 
changes in related indicators and the prognosis of patients may not have been thoroughly evaluated.

Conclusion
The D-dimer, SOFA score, and Barthel score are critical in early detection of the criticality of NSTEMI patients and have 
a high evaluation value. Barthel and SOFA scores are associated with the risk of death within 28 days. Monitoring the 
above indicators can assist clinical nurses to identify high-risk NSTEMI patients early, accurately implement nursing 
grading, and provide clinical evidence for improving the quality and safety of care and patient prognosis.
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