
ABSTRACT

Objectives: The purpose of the study is to investigate the cardiopulmonary resuscitation(CPR) knowledge and performance in the dental 
hygiene students in Gyeongju.
Methods: A self-reported questionnaire was completed by 106 dental hygiene students in Gyeongju. The questionnaire consisted of 
CPR knowledge and performance, and was collected from April 4 to 12. The data were analyzed using SPSS version 18.0 by t-test, 
correlation analysis, ANOVA, and multiple regression analysis.
Results: The average age of the subjects was 20.6 years and 97.2% were female students. The students did not experience the emergency 
situation(96.2%). Approximately half of the students received CPR education(51.9%), but they did not have the CPR certificate(94.3%). 
There was a significantly statistical correlation between the CPR knowledge and performance(p<0.01). The CPR knowledge was 
proportional to the CPR performance skill. The CPR knowledge (p<0.05) and performance (p<0.01) showed a statistical difference 
by the grade of the students. The CPR knowledge of the senior students was higher than that of the freshmen and sophomore. The CPR 
knowledge (p<0.01) and performance (p<0.01) showed a statistical difference by the education experience. The CPR education provided 
the students with CPR knowledge and performance.
Conclusions: In order to promote and maintain CPR knowledge and performance on dental hygiene student, it should be reinforced 
the more systematic training program which can be repeatedly evaluated and retrained than the present. In addition, a follow-up study 
will also be needed for the student and clinical dental hygienist.
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Introduction13)

The emergency situation is increasing in dental 

treatment[1,2]. The emergency conditions are caused by 
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pharmacological agents, treatment time, and increase of the 

elderly patients.

The cardiovascular patients are always subject to sudden 

death or serious brain damage in dental surgery at any time. 

The rapid identification of the cardiac arrest patients is the 

key to save the lives of the patients because within 4 minutes 

the brain can revive by chest compressions[3].

The rapid identification and chest compression can 
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affect the resuscitation success rate. The dentist and the 

dental hygienists should learn CPR in order to prepare 

for the cardiac arrest patients. So CPR education is very 

important to the dental clinic staff[4].

So far, CPR education in Korea has been focused on 

nurses, doctors, and paramedics[5-7]. Most of the study 

on CPR education included nurse students by Yoon et 

al[8] and Cho et al[9]. Jeong and Ha[10] reported the 

CPR knowledge and the attitude of the dental hygienist. 

Park et al[11] and Choi et al[12] reported the CPR 

knowledge and performance of mannequin hands-on 

training by DVD. But this study did not fully show the 

relationship between the CPR knowledge and 

performance.

The purpose of the study is to investigate the 

relationship between CPR knowledge and performance in 

the dental hygiene students.

Materials and methods

1. Study subjects

The subjects were 106 dental hygiene student in Gyeongju. 

After explanation for the purpose of the study, the students 

were assigned to the study and institutional review board(IRB) 

was received by Korea National Institute for Bioethics 

Policy(KoNIBP; P01-201604-23-002).

A self-reported questionnaire was completed by 106 

students on April 12, 2016. The minimum number of 

study samples was calculated as 102 using G Power 3.0 

program by t-test, 0.05 significance level, power of test 

80%, and 0.50 effect size. Assuming elimination by 10%, 

106 subjects were participated in the minimum sample 

size for analysis.

2. Study methods

The questionnaire was modified and adapted from 

Cho[13]. The questionnaire consisted of CPR knowledge 

(16 items), CPR performance (10 items), and general 

characteristics of the study subjects (6 items). The CPR 

knowledge was measured by right(1 point) and wrong or 

do not know(0 point). The performance was measured by 

Likert 5 point scale including very good(5 points), 

good(4 points), average(3 points), poor(2 points), and 

very poor(1 point). Cronbach's α was 0.916 for the 

internal consistency of survey. Cronbach's α was 0.787 in 

the knowledge and 0.958 in the performance. 

3. Data analysis

The characteristics of the study subjects were 

calculated the frequency, percentage, mean, the CPR 

knowledge and the performance were computed the 

standard deviation and the mean. The data were analyzed 

by SPSS version 18.0 including t-test, one way ANOVA, 

multiple regression analysis and post hoc Scheffé test.

Results

1. The general characteristics of the study subjects

The average age of the subjects was 20.6 years and 

the majority was women(97.2%). The subjects were 106 

students including grade 1(35 people), grade 2(34 

people), and grade 3(37 people). They had not experience 

an emergency situation(96.2%). Most of the subjects did 

not have CPR certificate(94.3%), and 51.9% had CPR 

training experience<Table 1>.

Characteristics Variables N %
Gender Male 3 2.8

Female 103 97.2
Grade 1 35 34.0

2 34 31.1
3 37 34.9

Emergency scene 
experience

Yes 4 3.8
No 102 96.2

CPR 
certificate

Yes 6 5.7
No 100 94.3

CPR 
education

Yes 55 51.9
No 51 48.1

Total 106 100.0

Table 1. General characteristics of the study subjects

2. The CPR knowledge

The CPR knowledge of the subjects was shown in <Table 

2>. It was 0.67 out of 1 point. In question, "Hold the nose 

of the patient and blow into the breath to raise the chest." 

was 0.93 at the time of artificial respiration, "Press the forehead 

with one hand and lift the jaw with the other hand in order 

to maintain the airway." was 0.92, and "Palpate the carotid 

artery and check for the carotid pulse." was 0.82 in the order 

of high ranking. However, “Artificial respiration should avoid 
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hyperventilation." was 0.17, "The patient lay up on the unit 

chair in a supine position to perform CPR." was 0.39, and 

"The rate of chest compressions is about 100 times per minute." 

was 0.40 in the order of low ranking.

3. The CPR performance

The CPR performance of subjects was as follows 

<Table 3>. It was 2.99 out of 5 points. According to 

high ranking, there were ‘check the breathing’, ‘check 

the consciousness’, and ‘maintain the airway’, 3.48, 3.38, 

and 3.16 respectively. But the low scores appeared low 

in 2.67, 2.79, and 2.80 in ‘perform the artificial 

respiration’, ‘perform the quick CPR’ and ‘know the 

CPR procedure’, respectively.

4. Difference between the knowledge and the 

performance by characteristics

Table 4 showed the difference between the knowledge 

and the performance according to the CPR education and 

the grade of the subjects. The CPR knowledge(p<0.01) and 

the performance(p<0.01) showed statistically significant 

differences depending on the grade. The CPR knowledge 

of 3 grade was higher than that of 2 grade, and the CPR 

performance of 3 grade was higher than those of 1 and 2 

grades. Also the CPR knowledge(p<0.01) and performance 

(p<0.01) showed statistically significant differences 

depending on the education. Those who received CPR 

education were higher both in the knowledge and the 

performance.

No. Questions Mean SD
1 Loss of consciousness, breathing and pulse can influence on cardiopulmonary function. 0.64 0.48
2 Witnessing the cardiac arrest patient, you will shout for help and check for consciousness. 0.79 0.41
3 Tapping the patient' shoulders while asking "Are you okay?", you should check the consciousness. 0.77 0.42
4 The main factor in airway obstruction is a blockage of the pharynx due to the tongue and the 

epiglottis.
0.63 0.49

5 The patient lay up on the unit chair in a supine position to perform CPR. 0.39 0.49
6 Tilt the head with one hand and lift the jaw with the other hand in order to maintain the airway. 0.92 0.28
7 Put your ear to the mouth of the patient while watching the patient's chest. 0.81 0.39
8 Hold the nose of the patient and give two breaths for chest rise. 0.93 0.27
9 Artificial respiration should avoid hyperventilation 0.17 0.38
10 Palpate the carotid artery and check for the carotid pulse. 0.82 0.39
11 In the midline of the sternum and center of the nipples, apply the chest compression. 0.70 0.46
12 The shoulder is paralleled to the palm and the elbow joint is straightened during chest compressions. 0.72 0.45
13 The depth of chest compressions is 5-6cm. 0.56 0.50
14 The rate of chest compressions is at least 100 times per minute. 0.40 0.49
15 The artificial respiration is given twice after 30 chest compressions. 0.68 0.47
16 The chest compressions and artificial respiration are repeated alternately by return of spontaneous 

circulation(ROSC). 
0.74 0.44

Total 0.67 0.47

Table 2. The CPR knowledge

No. Questions Mean SD
1 Do you know the CPR procedure? 2.80 1.14 
2 Can you check the consciousness of the cardiac arrest victim? 3.38 0.91 
3 Can you check the breathing of the cardiac arrest victim? 3.48 0.83 
4 Can you check the pulse of the patient's neck? 3.08 1.11 
5 Can you maintain the airway of the emergency patient? 3.16 1.11 
6 If you witness the cardiac arrest victim, you can perform CPR quickly. 2.79 1.13 
7 Can you perform the artificial respiration? 2.67 1.08 
8 Can you check the chest compression area? 2.85 1.14 
9 Can you compress with adequate depth during chest compressions? 2.82 1.14 
10 Can you perform with adequate speed during chest compressions? 2.91 1.14 

Total 2.99 1.09

Table 3. The CPR performance
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Table 5 showed the CPR education according to the grade. 

The CPR knowledge of the senior students was higher than 

those of the freshmen and sophomore. The CPR education 

provided the students with CPR knowledge and performance. 

The CPR knowledge influenced on the education, the CPR 

performance was improved by the education.<Table 6 and 

Table 7>.

5. Correlation between knowledge and performance

The correlation between CPR knowledge and performance 

of the study subjects was shown in <Table 8>. The 

Correlation(r=0.44) of knowledge and the performance were 

statistically significant(p <0.01). The CPR knowledge was 

proportional to the CPR performance(r=0.44, p<0.01).

Knowledge Performance
Knowledge 1.00 0.44*

Performance 0.44* 1.00
*p<0.01 by pearson correlation coefficient

Table 8. Correlation between knowledge and performance

Discussion

Korea goes into the aging society and the emergency 

Variables No. % Knowledge p-value* Performance p-value*

Grade
1 35 34.0 0.65±0.16a

0.014
(c>b)

2.67±0.72a

0.001
(c>a, b)

2 34 31.1 0.59±0.26b 2.74±0.85b

3 37 34.9 0.74±0.19c 3.54±0.91c

CPR education
Yes 55 51.9 0.72±0.16

0.003
3.30±0.86

0.001
No 51 48.1 0.60±0.22 2.66±0.87
*by t-test or one-way ANOVA
a,b,conly presented statistically significant results by Post Hoc Scheffé test, a: grade 1, b: grade 2, c: grade 3

Table 4. Difference between the knowledge and the performance by characteristics of the subjects

CPR education
Total

Yes No
Grade 1 N 14 21 35

% 25.5 41.2 33.0
2 N 10 24 34

% 18.2 47.1 32.1
3 N 31 6 37

% 56.4 11.8 34.9
Total N 55 51 106

% 51.9 48.1 100.0

Table 5. 2 test of CPR education and grade

Variables B S.E.  t p-value*

Grade 0.023 0.026 0.092 0.913 0.364
CPR education -0.104 0.042 -0.249 -2.460 0.016
*by multiple linear regression

Table 6. Influencing factors of CPR knowledge

Variables B S.E  t p-value*

Grade 0.348 0.105 0.314 3.332 .001
CPR education -0.429 0.172 -0.235 -2.489 .014
*by multiple linear regression

Table 7. Influencing factors of CPR performance
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situation is increasing in the dental treatment. So dental 

hygienists should be able to know CPR performance. The 

dental hygienists must be prepared for the CPR performance 

and this study focused on the importance of the CPR education 

in the dental hygienists.

The CPR knowledge of the subjects(0.67 points) and 

performance(2.99 points) was average in Likert 5 point 

scale. The CPR knowledge(p<0.05) showed statistically 

significant differences depending on the grade and the 

CPR education in this study. Compared with previous 

study of Choi[14], Yoo and Yu[7], the knowledge levels 

was different depending on the CPR education experience 

and the certification. The CPR experience of Cho’s 

report[15] was not associated with the knowledge, in the 

study of Cho[13], the level of knowledge was different 

according to job, workplace, career. The difference of the 

prior studies resulted from differences in the study 

subjects or methods. Also the level of the knowledge was 

due to the grade and the CPR education, because the 

differences were limited to the CPR education for the 

elective course.

The the study of Oh and Han[16] reported that the 

CPR knowledge level showed a significant difference 

within four months after the education, Oh et al[17] 

suggested that the knowledge scores of the group 

receiving the education and the practice was higher than 

that of only the educated group, and the educational 

effect was significantly different to the evaluation of 

CPR education by Kim et al[5]. The continuous 

education of CPR performance is very important to 

maintain the competency of the dental hygienists. In 

addition, students must be able to get step-by-step 

training program.

The points were high in the question of "Hold the 

nose of the patient and blow into the breath for the chest 

rise.", "Tilt the head with one hand and lift the jaw with 

the other hand for the airway.", and "Palpate the carotid 

artery of the patient, and check carotid pulse." in the 

order. But, there were the lower points items that were 

"Artificial respiration is breathing in the usual amounts, 

not as deep", "The patient was placed on the unit chair 

in a supine position to perform CPR.", and "The rate of 

chest compressions is at least 100 times per minute.". 

The results were showed similar to the studies of 

Cho[13], Cho[15], and Park and Jeon[6]. The results of 

studie showed that the current education did not provid 

the CPR knowledge sufficiently in the college. 

Underrated items are required retraining and continuous 

evaluation.

The CPR performance of subject showed statistically 

significant differences depending on the grade and the 

CPR education. Compared with previous studies, in the 

study of Cho[14], the CPR performance was different 

from the age and the education, the study of Yoo and 

Yu[7] had the differences depending on the employment, 

the CPR education, and the certificate. And Cho[13] 

reported that the CPR performance varied from the age, 

the education level, the job, the employment, the career, 

and the CPR education. These results were similar with 

the previous studies.

In CPR performance, there were was the higher points 

in 'check the breathing’, ‘check the consciousness’, and 

‘maintain the airway’. However, there were the lower 

points items, which were ‘perform the artificial 

respiration’, ‘perform the quick CPR’ and ‘know the 

CPR procedure’. These results were similar with the 

studies that were Choi[14] and Choi[13]. The 

performance of hands-on training of chest compression 

and artificial respiration was better than instructor-led 

education. 

There was correlation between the CPR knowledge 

and performance in this study. This result was similar to 

the previous studies that the study of Choi[14], and Yoo 

and Yu[7] showed the proportion of CPR knowledge and 

performance. 

For dental hygiene students, the effective CPR education 

will be continuously conducted together with the knowledge 

and performance practice. Referring to previous studies, it 

was significantly reduced after 4 weeks of training in the 

study of Kim Choi[17] that is the accuracy technique of 

the artificial respiration and the chest compression. Oh and 

Han[16] reported that the training with mannequins was 

good for retention of the accurate knowledge and 

performance. Park et al[18] emphasized the importance of 

hands-on training. Instructor-led education had its limitation 

to provide the accuracy of chest compression and artificial 

ventilation, so the learner oriented education should be 

implemented.

Therefore, in order to promote and maintain CPR 

knowledge and performance on dental hygiene student, it 

should be reinforced the more systematic training program 

which can be repeated evaluation and retrained than the 

present. In addition, a follow-up study will also be needed 

for student, clinical dental hygienist in other areas.
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Conclusions

This study was conducted to provide the more 

effective CPR education for dental hygiene students.

The study subjects were 106 students of dental hygiene 

in Gyeongju, the questionnaire was used to measure the 

CPR knowledge and performance of the subjects. The 

collected data were analyzed using correlation analysis, t 

test, ANOVA, and multiple regression analysis.

The average age of the subjects was 20.6 years, and 

majority was women(97.2%). They did not experience an 

emergency situation(96.2%). And they had not a CPR 

certificate(94.3%), 51.9% were received the CPR education.

1. The correlation between the CPR knowledge and 

performance had statistically significant(p<0.01). The 

CPR knowledge was proportional to the CPR 

performance(r=0.44, p<0.01).

2. The CPR knowledge(p<0.05) and performance 

(p<0.01) showed statistically significant differences 

depending on the grade. The CPR knowledge of the 

senior student was higher than those of the sophomore, 

and the CPR performance of the senior student was 

higher than those of the freshmen and sophomore.

3. The CPR knowledge(p<0.01) and performance 

(p<0.01) showed statistically significant differences 

depending on the education. Those who received CPR 

education were higher both the knowledge and 

performance.
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