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Abstract

Objective: To understand the knowledge and handling of first aid skills of CPR
(cardiopulmonary resuscitation, CPR) in middle school students.
Method: In a cluster sampling of 600 students from randomly selected schools in Guiyang
city, the classes were divided into junior and senior levels. The proportion of students in junior
and senior middle schools is close to 1:1 and the proportion of boys and girls is also close to 1:1.
All the students who volunteered to participate in the survey were investigated by CPR and first
aid knowledge questionnaires, then the differences among some characteristics were analyzed
after the data checking.
Results: A total of 590 questionnaires were collected, and the recovery rate was 98.33%.
88.16% of students indicated a lack of training in corresponding CPR management skills, while
the awareness of CPR and first aid knowledge and skills in the trained students was significantly
better than those who did not accept training (P<0.05). In addition, in the comparison of the
awareness rate of first aid knowledge of emergency telephone, contusion and CPR, differences
between males and females were statistically significant (P<0.05). More than 70% participants
had a general knowledge of first aid, but the specific operation was lack of systematic
understanding.
Conclusion: Middle school students were lack of first aid knowledge and skills, and they
should be strengthened the popularization of CPR, first aid knowledge and skills training.
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Background
In recent years, cardiopulmonary resuscitation (CPR) has been
the most popular first aid skill among middle school students in
urgent need of universal training. The start time of CPR is critical to
the success of cardiac arrest, and effective CPR with in 4 minutes
of cardiac arrest will improve patient survival1. But 88.7% of
respiratory and cardiac arrest occurred outside of the hospital [1],
and 2/3 of the patients died 25 minutes after the onset, because
of the limitation of all kinds of objective conditions, it is difficult
for emergency personnel to arrive at the accident site in the ideal
time to take effective first aid measures, so the success rate of CPR
must depend on the participation of the whole people. Middle
school students, as a special group, have a wide contact, and are
the most effective age to apply first aid skills [2]. CPR education
and training for middle school students will achieve good social
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effects through their knowledge disseminate to people around
them [2,3,4].
In China and many countries, most of the previous studies
were focused on the first aid skills of medical students and
college students, but there were few studies on the mastery of
first aid skills among middle school students [5,6]. Therefore, this
research is mainly to understand the knowledge of middle school
students about CPR, as well as the mastery of processing of the
first aid skills, arouse the learning awareness of first aid skills, and
provide ideas for popularizing first aid knowledge and skills in
middle school students in the later stage [7,8].
Methods
Materials:
The participants of this survey are male and female students
of some junior middle schools and senior middle schools in
Guiyang city, China.
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Sampling Method:
From March to May 2018, 2 middle schools (No. thirtyeight and No. twenty-five) were randomly selected in the city
of Guiyang using a random cluster sampling method, from the
selected schools randomly selected 3 classes (the class is: junior
one 15 class, senior two 23 class, senior two 11 class，junior
two 10 class, junior three 32 class, senior one 11 class), and the
selected classes of all students (each school 300) as the subject
of this survey.
Method of Investigation
Self-designed questionnaire was administered according to
the 2010 AHA guidelines for cardiopulmonary resuscitation and
cardiovascular first aid [9] combine with the 2015 guidelines
updates [10]. The questionnaire included: general demographic
characteristics of students, presence of medical staff at home,
training in first aid, knowledge of CPR, handling of CPR and first
aid skills, access to first aid knowledge channels, influencing
factors and CPR training needs and other related information. The
survey adopted the method of on-site questionnaire distribution,
on-site filling and on-site recovery, which was completed by the
participants who were selected and participated voluntarily.
During the survey, the investigators didn’t give any prompt except
for the necessary explanation.
There were 25 questions in the questionnaire, among which
22 were single-choice questions and 3 were multiple-choice
questions. Correct answers to each question were scored 4
points, wrong selection or missed selection of 0 points. A total
score of 100 point out of 60 was considered as knowing.
Quality Control
Before the investigation, informed consent was obtained,
and the research project was approved by the Ethics Committee
of Zunyi Medical University (No.1-067, 2018). By the unified
professional training of the investigators into the class survey,
the questionnaire unified by the on-site investigators check after
recycling collation, and then use the Epi Data 3.1 software to build
a database, using double-track input to check the consistency of
data [11].
Statistical Analysis:
SPSS25.0 software (version 25.0, IBM Corp., Armonk, NY, USA)
was used for data logical cleaning and statistical analysis, the
counting data was expressed in n (%), and statistical comparisons
between groups were inferred using the Chi-square test, P <0.05
was considered statistically significant.
Results
600 questionnaires were distributed and 590 valid
questionnaires were collected, the recovery rate was 98.33%.
The questionnaire distribution of the respondents is shown in
Table-1.
Table-1: Participants distribution of the survey.
Student classification
Male student
Female student
Junior middle school student
Senior middle school student
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Number of student
300
290
299
291

Proportion(%)
50.85
49.15
50.68
49.32

Middle school students CPR operation:
The results showed that less than 20% were able to make a
correct judgment of cardiac arrest, and more than 70% had no
knowledge of the exact location, frequency and force of CPR.
(Table 2).
Table-2: The cognition situation of CPR theoretical knowledge in
middle school students [n (%)].
CPR prime time

Junior middle school
student(n1=299)
45(15.05)

Senior middle school
student(n2=291)
25 (8.59)

Heart stop jump judgment

64(21.40)

52(17.87)

116(19.66)

Approach to airway opening

86(28.76)

66(22.68)

152(25.76)

Extrathoracic pressing site

41(13.71)

30(10.31)

71(12.03)

Frequency of chest compressions

29(9.70)

15(5.15)

44(7.46)

Extraspectoral compressions

31(10.37)

20(6.87)

51(8.64)

Artificial breathing method

66(22.07)

50(17.18)

116(19.66)

Effective indication for CPR

69(23.08)

55(18.90)

124(21.02)

Correct place the patient position

95(31.77)

77(26.46)

172(29.15)

Scope of CPR use

59(19.73)

39(13.40)

98(16.61)

Subject

Total(590)
70(11.86)

Understanding of emergency knowledge about CPR among
middle school students of different sexes:
There was a significant difference between males and females
in the awareness rate of first aid telephone, contusion treatment
and CPR (P<0.05). The awareness rate of female students was
higher than that of male students. (Table 3).
Table-3: Knowledge of first aid knowledge related to CPR between
genders[n(%)].
First aid
Male (n1=300)
knowledge
First aid telephone
142(47.33)
Hemostatic
88(29.33)
method
Contusion
43(14.33)
treatment
CPR
26(8.67)

Female (n2=290)

X2

P

271(93.45)

149.33 < 0.001

96(33.10)

0.977

83(28.62)

17.922 < 0.001

46(15.86)

7.126

0.008

0.323

Coma first aid

92(30.67)

108(37.24)

2.845

0.092

Carry

57(19.00)

52(17.93)

0.112

0.738

The needs of middle school students for CPR knowledge, the
training methods and the willingness of rescue:
The returned questionnaires showed that more than 85%
people had no training in first aid, such as CPR, and more than
95% of students want to receive professional training of CPR.
Nearly 80% of all students said they were very willing to rescue
after mastering CPR skills. (Table 4).
Whether CPR was trained on the impact of first aid knowledge:
Whether or not the students attended the training had a
significant impact on their degree of first aid knowledge. The
knowledge of CPR and first aid in traffic accidents among the
students who attended the training were significantly better than
those who didn’t attend the training in 3 sides (P<0.05). (Table
5).
Discussion
The risk of respiratory and circulatory system diseases is high,
and studies have shown that the best rescue time for heart and
lung disease is only 4 minutes, with the extension of the onset
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time, the survival rate of patients is greatly reduced, so mastering
basic first aid skills can effectively improve the survival rate of
patients [12], cultivating the ability of first aid skills in middle
school students may be can improve the success rate of first aid
in China.
Table-4: Impact factors of CPR knowledge acquisition and demand
for CPR training willingness.
Number of Percentage Training needs and Number of
student
(%)
willingness
student
Professional CPR
482
81.69
576
training
Professionals explain
No publicity of relevant
426
72.2
and combine with the
497
knowledge in community
simulation operation
No publicity of relevant
Training courses are
295
50
368
knowledge in school
offered in the schools
The network media lacks
Network video
relevant knowledge
205
34.75
198
teaching
publicity
The CPR must be made
by the professional
Community
199
33.73
162
Personnel implementation
propaganda
CPR
Influence factors

No awareness of acquiring
such knowledge

Lack of time

159

26.95

Lack of interest

135

22.88

Willing to take the
initiative to rescue

Percentage
(%)

458

97.63
84.24
62.37
33.56
27.46

77.63

Table-5: Participated in the training and didn't attend the training
of first aid knowledge [n(%)].
First aid knowledge

Have participated Haven't participated
in training (n1=70) in training(n2=520)

X2

P

First aid telephone

55(78.57)

386(74.23)

0.62

0.433

Hemostatic method

36(51.43)

167(32.12)

10.2

0.001

Cardiopulmonary
resuscitation method

19(27.14)

76(14.62)

7.17

0.007

Carry

29(41.43)

106(20.38)

15.48

<
0.001

These results of the study indicated that the middle school
students’ knowledge of first aid was deficient and they lacked
real practical ability, and they desire for systematic knowledge
learn through professional workers, it is consistent with previous
studies in China other areas [13,14]. The results also showed that
CPR knowledge was significantly influenced by training, which
was consistent with previous studies on CPR and first aid skills
among middle school students in other regions [15,16,17,18].
In addition, the results showed that some students had a rough
understanding of CPR first aid knowledge, but lack of knowledge
of its specific operation, this is basically the same as the previous
analysis of the Mianyang city, in Sichuan province [13]. The
results suggest that most middle school students lack of first aid
knowledge, but there is a great need for learning, so it is urgent to
popularize CPR knowledge and technology among middle school
students, the result is similar to a previous survey in Iranian
[15].
Middle school students are healthy, open-minded, good at
learning, and have strong interest in learning CPR, which will
provide us with more possibilities and higher success rate in the
future. As a teaching institution, schools have very complete
educational facilities and target students with higher learning
and acceptance, so the conditions for training are ripe [18]. In
the course of training, we should make full use of the educational
resources of the schools and adjust the teaching methods
mpphe-202204003

according to the characteristics of the students [17]. In recent
years, many scholars are also exploring new methods of CPR
training to increase the interest, popularity and rationality of it,
such as video-assisted training, participatory teaching and video
feedback [19]. CPR training methods’ optimization will greatly
accelerate it in the non-medical population and dissemination. It
may also be possible to learn from the current hot media industry,
such as make micro-videos, animations and so on to expand the
scope of CPR knowledge. At the same time, the training of first aid
knowledge can be combined with community hospitals, nursing
homes and various kinds of public media to make the training
process be a reasonable, safe and effective system.
We can draw on the experience of developed countries,
formulate relevant laws and regulations, and strengthen the
training of first-aid teachers also vigorously strengthen the
promoting of relevant provisions on first-aid knowledge in middle
schools. At the same time let CPR training in the compulsory
education. The first-aid knowledge and practical ability of middle
school students should be included in the school curriculum
assessment, so that students can deeply understand and master
the first-aid knowledge and practical skills. This may be able to
compete time for the patients who will occur heart and lung
diseases, but also to enable students to establish a sense of
active learning and achieve the initial goal of cultivating students’
knowledge of safe first-aid [18]. Due to the general shortage of
emergency teaching equipments in middle schools, the routine
practice of CPR may face the difficulty of insufficient resources.
However, most hospitals have mature equipments and specialized
medical staff, at this stage, it is necessary to strengthen the joint
teaching of CPR skills in schools and hospitals. The Red Cross,
medical schools and hospitals are encouraged to cooperate with
middle schools in order to increase the prevalence of CPR among
middle students [16].
The sampling method of this study is random cluster sampling,
there are some sampling errors, and only 2 middle schools may
be slightly under-represented. Secondly, the questionnaire isn’t
a one-for-one interview survey, there may be situations in which
individual students interact with each other in completing the
questionnaire.
To sum up, the popularization of CPR and first-aid-knowledge
for middle school students is extraordinarily urgent. The ministry
of education and relevant departments can take measures to
enhance the media publicity to enhance the learning awareness
of middle school students. Meanwhile encourage interactive
teaching and training between schools and medical institutions
to promote the dissemination of professional knowledge and
skills.
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