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Abstract: Objective: Cardiovascular disease is a series of diseases with high morbidity, high fatality rate, rapid changes in
condition, and it is highly prone to emergencies and severe illnesses, and it is the primary disease that leads to death of patients.
The modified early warning score (MEWS) is lacks specialized indicators and can’t personalize risk prediction for
cardiovascular patients. Explore the establishment of a scoring system suitable for evaluating the condition of inpatients in the
Department of Cardiovascular Medicine to provide a reference basis for accurate assessment and adequate early warning of the
patient's disease, and for targeted nursing plans. Methods: The questionnaire was designed through literature analysis,
brainstorming, and expert interviews, and a questionnaire survey was conducted for nursing staff in the Department of Cardiology.
Analyze the survey results through SSPS software. Results: According to the survey analysis, 73.9% of the experts surveyed
considered it necessary or very necessary to establish a modified early warning score in cardiovascular medicine (MEWY);
Approx. Chi-square value of the Bartlett sphericity test was 3760.769 (with 28 degrees of freedom), which reached a significant
level (P< 0.000), indicating that the reliability and validity of the scale were high. The corrected MEWS score scale was
composed of 8 observation indexes, including systolic blood pressure, diastolic blood pressure, respiration, heart rate, oxygen
saturation, arrhythmia, consciousness, and chest pain. Conclusion: Cardiovascular medical nursing staff had a high degree of
approval for establishing the corrected MEWS score; The constructed MEWS score for cardiovascular internal disease correction is
feasible, objective and practical to a certain extent, and can provide a basis for further exploration of practical application.
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The purpose of this study is to investigate the current application
status of MEWS in the Department of Cardiovascular Medicine,
and to correct the MEWS based on the characteristics of
cardiovascular diseases, so as to provide a scientific method for
the objective assessment and timely warning of the trend of
changes in the condition of inpatients in the Department of
Cardiovascular Medicine.

1. Introduction

Cardiovascular disease is a series of diseases with high
morbidity, high fatality rate, rapid changes in condition, and it is
highly prone to emergencies and severe illnesses, and it is the
primary disease that leads to death of patients [1]. Early and
accurate identification of the patient's potential death and the risk
of adverse events, and quantitative assessment of the severity of
the disease are of great significance for guiding clinical work [2].
The modified early warning score (MEWS) is a tool developed
by British experts to evaluate the conditions of patients with
unclear condition at the time of emergency or admission, and to
carry out risk classification to achieve the purpose of pre-check
and triage [3]. Although it has been widely used for clinical
emergency assessment [4-6], it lacks specialized indicators and
can’t personalize risk prediction for cardiovascular patients [7-8].

2. Materials and Methods

2.1. Research Team and Research Steps

The research team consisted of seven cardiovascular internal
nurses, including two assistant chief nurses, one chief nurse, and
four nurses. The main research steps include literature review,
determination of evaluation indicators; consultation of expert
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opinions, selection of selected indicators; preparation and
distribution of questionnaires; recovery of questionnaires and
statistical analysis; writing relevant research reports on the risk
early warning evaluation indicator system.

2.2. Research Object

The convenience sampling was used to conduct a
questionnaire survey of cardiovascular medical nursing staff
across the country, in June 2019. A total of 220 questionnaires
were distributed in this survey, and 207 were returned. The
effective response rate of the questionnaires was 94.1%.

2.3. Cardiovascular Disease Correction MEWS Questionnaire

2.3.1. Research Methods

Through the brainstorming method, the methods of
literature review, expert consultation method, on the basis of
the traditional MEWS score of heart rate and systolic blood
pressure, breathing rate, body temperature and five average
physiological indexes based on modified, modify the result is
the temperature to be deleted, diastolic blood pressure, chest
pain, arrhythmia, and blood oxygen saturation index is the net
increase of four observations.

2.3.2. Corrected Questionnaire

(1) General Situation Questionnaire: the contents include
the hospital level, professional title, educational background,
working years of the respondents, and the application status of
MEWS scoring in the department where the respondents
worked;

(2) Questionnaire scoring criteria: selecting the "no need"
option was counted as 1 point, and so on, the score was
positively correlated with the importance of indicators.

2.4. Statistical Methods

Statistical analysis was performed using SPSS 22.0
statistical software package.

The description of the counting data is carried out by
frequency and percentage (%). The internal consistency
reliability of the scale was evaluated by Cronbach's o
coefficient; The construct validity of the scale is evaluated by
KMO value and Bartlett's sphere test. P < 0.05 indicates
statistical significance. The validity of the expert consultation
questionnaire is judged based on the missing rate of items. If
the contents filled in are missing > 20%, experts need to be
contacted, and the second round of questionnaires will be
issued to the experts again. If the missing contents reach 20%
again, the questionnaire will be regarded as invalid.

3. Result
3.1. The General Information

The descriptive statistics of the demographic data of the
survey subjects are shown in Table 1. The 107 experts who
accepted the survey, and filled in the questionnaire came from
seven provinces, autonomous region, and municipalities
directly under the central government, which had good
universality, and representativeness. 82.1% of the experts
came from the tertiary first-class tertiary, 60.3% of the experts
with intermediate professional titles or above, 89.4% of the
experts with bachelor's degree or above, and 95.1% of the
experts with more than five years of working experience in
cardiovascular medicine. The respondents of this survey have
profound theoretical literacy and rich practical experience,
which means that the study has a high authority.

Table 1. Descriptive statistics of demographic data of survey respondents (n=207).

Hospital Level n% Job Title n% Education n% Working Years n%
Level 3 Class A 82.1 Senior title 4.8 Master 24 15~20 33.8
Level 3 Class B 17.9 Deputy senior title 72 Undergraduate 87.0 10~14 48.3
/ / Intermediate title 483 Specialist 10.6 5~9 13.0
/ / Junior title 39.7 / Less than 5 Years 4.9

Table 2. Investigation on the Necessity of Establishing New Standards of MEWS in Cardiovascular Medicine.

Options Amount Proportion /%
Very necessary 64 30.92
Necessary 89 43.00
Basically necessary 34 11.18

No necessary 11 5.31

Not necessary at all 9 4.35

3.2. The Current Application of MEWS in Cardiovascular
Medicine and the Necessity of Establishing a New
Standard

According to the survey, 45.8% of the experts reported that
MEWS scoring had not been applied in the department of
cardiology, and 54.2% of the experts said that MEWS scoring
had been uesd in clinical practice. Necessity was classified as
"very necessary, necessary, basically necessary, not necessary,
and not necessary" according to the LIKE-5 grading method. The

surveyed experts rated the necessity of establishing a new
MEWS standard in cardiovascular medicine. The results showed
that 73.9% of experts believed that it is necessary or very
necessary to establish a modified MEWS in cardiovascular
medicine. The specific results are shown in Table 2.

3.3. Reliability Test and Validity Test of Cardiovascular
MEWS Index Questionnaire

3.3.1. Survey Results
Assign points to each option: choose “Very necessary” to
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get 5 points, choose ‘“Necessary” to get 4 points, choose
“Basically necessary” to get 3 points, choose “No necessary”

to get 2 points, and choose “Not necessary at all” to get | point.

Feasibility Investigation of Developing a Revised MEWS Score for Cardiovascular Specialty

The statistical results of the Cardiovascular Disease Corrected
MEWS Index Survey Scale are shown in Table 3.

Table 3. Significance of survey indicators scoring results.

Index 1 2 3 4 5 The average score
Systolic blood pressure 1 2 9 18 177 4.78
Diastolic blood pressure 2 1 10 19 175 4.76
Breathe 2 5 8 23 169 4.70
Heart rate 2 4 6 32 163 4.69
Arrhythmia 0 0 1 33 173 4.83
Awareness 1 2 6 39 159 4.71
Chest pain 2 3 8 26 168 4.71
Blood oxygen saturation 0 2 5 29 171 4.78

3.3.2. Reliability and Validity Test

The reliability test is performed by Cronbach’s a coefficient
method. The research results show that the reliability
coefficient of this questionnaire is 0.989, and the result is
greater than 0.8, indicating that the reliability and validity of
the questionnaire is good. Respectively deleting each item in
the questionnaire, the total reliability of the questionnaire did
not increase significantly, indicating that all the indicators in
the questionnaire can be retained.

3.3.3. Validity Test

The validity test of the questionnaire adopts KMO value
and Bartlett's sphere test. The research results show that the
KMO value of this questionnaire is 0.916, which is greater

Table 4. Measurement item Cronbach's a coefficient test.

Index Cronbach’s a coefficient
Systolic blood pressure 0.982
Diastolic blood pressure 0.982
Breathe 0.982
Heart rate 0.982
Arrhythmia 0.989
Awareness 0.984
Chest pain 0.981
Blood oxygen saturation 0.983
Scale 0.989

Table 5. KMO value and Bartlett's sphericity test.

KMO value and Bartlett's sphericity test

Kaiser-Meyer-OIKin metric ~ Sampling appropriate quantity 0.916

than 0.8; the Chi-Square value of Bartlett's sphere test is Approximate chi-square 3760.769
3670.769 (degrees of freedom is 28), reaching a significant Bartlett's sphericity test Df 28
level (P<0.000), indicating the validity of this questionnaire Sig. 0.000
better. The specific results are shown in Table 5.
Table 6. Adjusted MEWS rating scale.
Index 3 points 2 points 1 points 0 points 1 points 2 points 3 points
Systolic blood <70 7180 8190  91-140 141-160 161-180 >181
pressure (mmHg)
Diastolic blood <40 4150  51-60  61-90 91-110 111-120 >121
pressure (mmHg)
Breathe (beats/min) - <9 9-14 15-20 21-25 26 -30 >31
Heart rate (beats/min) - <40 41-50 51-100 101 -110 111-130 >131
Blood oxygen <80 8190  91-94  95-100 - - -
saturation
S rhythm, occasional occasional atrial left bundle branch atrial tachycardia, rapid
atrial premature beats and premature beats and "n . A
. . block, R "on" T atrial fibrillation;
ventricular premature beats,  ventricular premature . . .
. . . early ventricular, ventricular tachycardia,
Arrhythmia - - - first-degree atrioventricular  beats, II degree I type . . A
. . non-sustained ventricular fibrillation;
block beats and ventricular ~ AVB, Atrial R
[ ventricular II degree 11 AVB, III
premature beats, first-degree fibrillation and heart .
. . . tachycardia degree AVB
atrioventricular block rate <100 beats/min
Awareness No Resp 9nd LETI wide awake - - -
respond  to pain to sound
resting chest pain <20 resting chest . .
Chest pain - - - No symptoms min and can be pain>20 min and resting chest pain> 20

min but not relieved

relieved can be relieved

3.4. Formed an Information-Based Early Warning
Monitoring Program for Postoperative Patients Based
on the Corrected MEWS Score

The corrected Mews score is shown in Table 6. According

to the scores, the first-level nursing and critically ill patients
are scored for cardiovascular medical care early warning, the
early warning levels are divided according to the scores, and
corresponding measures are taken. In the low-risk group (0-3
points), the patients should be inspected at least every 1 hour
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and repeat the score; in the intermediate-risk group (4-6
points), the doctor on duty and the nursing team leader should
be notified, and the patients will be inspected every 1 hour,
and the score will be repeated to establish Two venous
channels; high-risk group (7-10 points) or a single item is
divided into 3 points, the doctor on duty should be notified
immediately for preliminary medical treatment. For example,
increase the oxygen concentration, evaluate the intake and
output, keep the fluid unobstructed, and maintain the airway
unobstructed. Re-evaluation will be carried out every 30
minutes, and the head nurse will be notified at the same time,
and additional nursing staff will be notified; for extremely
high-risk groups (= 11 points), infrom the doctor on duty and
the nursing team leader, Prepare rescue medicines and items,
re-scoring every 10-15 minutes, the superior physician should
immediately participate in the rescue of the patient.

4. Discussion

The corrected MEWS score for cardiovascular disease can
help nurses quickly and accurately identify the patient's
condition, and provide a standardized tool for communication
between doctors and nurses [9]. A large number of studies
[10-15] proposed that cardiovascular diseases need to build an
early warning scoring system suitable for disease
characteristics. It can be seen from the results of this survey
that although the MEWS score has a certain degree of
application in cardiovascular medicine, it has not been widely
popularized and promoted, indicating that the application of
MEWS score in cardiovascular medicine has room for further
improvement in the future. 73.9% of the experts indicated that
it is necessary to establish a new MEWS scoring standard for
cardiovascular internal medicine, and these experts are
nursing experts with many years of clinical experience from
tertiary A hospitals, indicating that the construction of a new
scoring standard has reality among nursing workers Demand
and a high degree of recognition.

Acceptability of cardiovascular disease early warning score
scale. In the field of cardiovascular disease, the severity of
patients' needs should be objectively and quantitatively
assessed, and the changes of patients' conditions could be
identified early to achieve effective risk management.
Appropriate treatment measures and nursing interventions
should be taken in time to improve the prognosis of patients.
According to the characteristics of specialized diseases, we
modified the scoring items based on the five conventional
physiological indicators of heart rate, systolic blood pressure,
respiratory rate, body temperature and consciousness based on
the traditional MEWS scoring, deleted body temperature items,
and added diastolic blood pressure, chest pain, and arrhythmia
And blood oxygen saturation four observation items indicators.
After reliability and validity tests, the results of reliability and
validity are good, indicating that this score sheet is highly
reliable and can truly reflect the severity of cardiovascular
disease. The entries in this scoring table are concise, and the
scoring method is simple and easy to operate. Although the
items in the scale still lack some characteristic indicators for the

diagnosis of cardiovascular diseases, such as troponin,
myocardial enzymes and other laboratory test indicators, the
length of the table is simplified to ensure the timeliness of the
evaluation of the scale and ensure Nursing staff can quickly
evaluate in clinical work, saving the time of treating patients.

5. Conclusion

This study modified the scoring items of the traditional
MEWS scoring scale using questionnaire survey, combined
with the characteristics of cardiovascular system diseases and
clinical needs. The length of the table is simplified to ensure the
timeliness of the evaluation of the scale and ensure Nursing
staff can quickly evaluate in clinical work, saving the time of
treating patients. It explored the feasibility and necessity of
establishing an early warning scoring scale in line with the
features of cardiovascular quasi - feasible, and preliminarily
formed a disease assessment system for patients in
cardiovascular specialty.
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