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This study aims to determine the changes in health beliefs and practices of dental hygienists on infection control after having received special training 

on that subject. The study population consisted of dental hygienists working at the dental institutions located in Seoul and Gyeonggi areas. The 

intervention group and the control group each had randomly assigned 26 dental hygienists. The intervention group received training courses on 

infection control once a week for 3 hours, for a total of 4 training sessions. We used a survey tool to find the changes between the two groups 

regarding their health beliefs and practices on infection control measures. The survey was conducted prior to the training sessions, 3 months and 

2 weeks after the training. The study results revealed statistically significant increases in perceived sensitivity, perceived seriousness, and perceived 

benefits after the training courses in the intervention group (p＜0.05). A statistically significant decrease in perceived barriers was also noted in the 

intervention group (p＜0.05). Additionally, there was a statistically significant increase in the practice of infection control in the intervention group 

as compared to the control group (p＜0.05). Therefore, we conclude that infection control training is crucial in bringing about positive changes to 

the health beliefs of dental hygienists, and a structured system is necessary for continuous infection management along with training in order to 

improve infection control practices.
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Introduction

Consultation rooms in dental medical institutions are 

spaces where infection can easily arise because of envi-

ronmental exposure to numerous contaminants. Conta-

mination with patients’ saliva, blood, or aerosols gene-

rated during treatments can cause cross infections among 

patients and dental personnel via the equipment and 

devices used1), and contamination by infectious disease 

may result due to some patients being infected with tu-

berculosis, herpes virus, or human immunodeficiency 

virus2). In this setting, the risk of hepatitis B transmission 

via infected blood or saliva is reported to be 2- to 5-fold 

higher than the general population3). In order to prevent 

these infections, dental personnel must wash their hands 

thoroughly during treatment; wear personal protective 

equipment, such as gloves, a mask, and protective glasses; 

learn proper methods of disinfecting and sterilizing the 

devices and apparatus while properly managing supplies4); 

and check the overall health status and medical history of 

all patients visiting the clinic1). Dental hygienists are 

critical health care workers, directly providing various 

dental hygiene services to patients; therefore, their 

infection control practices have serious impact on the 

successor failure of dental infection control. Dental 

hygienists need to adopt positive attitudes and behaviors 

regarding infection control so that they can properly 

recognize the risks of infection and take appropriate 
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preventive measures
5)

. In practice, achieving this requires 

changing dental hygienists’ attitudes and beliefs regarding 

infection control
6)

.

Health beliefs are viewed as predictive factors for 

preventive and treatment behaviors against diseases, and 

learning from past experience and training is an important 

factor that can steer health beliefs and preventive behavior 

towards a more desirable direction
7)

. Therefore, in order to 

encourage behaviors that can effectively prevent infection, 

it is essential to recognize the risks, benefits, and the 

barriers involved in disease exposure. Since recognizing 

such factors promotes preventive behaviors
8)

, several 

researchers have highlighted the need for training. When 

were viewed the status of research on dental infection 

control in-country, we noted that the majority of studies 

focus on the current state of infection control
9)

, or on the 

awareness and implementation of certain aspects of 

infection prevention, or dental device disinfection and 

sterilization
9-11)

. There have also been some studies that 

focused on factors relating to dental hygienists’ hand-wa-

shing behavior based on the health belief model
12)

, factors 

relating to their general infection control practices, again 

using the health belief model
5)

, and the quality of infection 

control correlated with having received specific tra-

ining
13)

. However, there has been lack of research on 

changing dental hygienists’ practice after providing special 

training on dental infection control. Therefore, this study 

aimed to investigate the effects of infection control 

training by examining the changes in dental hygienists’ 

health beliefs on and the practices of infection control after 

receiving special training. 

Materials and Methods

1. Subjects

The subjects in this study were clinical dental hygienists 

working at the dental institutions in Seoul and Gyeonggi 

province. When Cohen’s power analysis was performed 

with a moderate effect size of 0.80, a significance level of 

0.05, and a power of 0.80, the required sample size was 

calculated as 26 subjects per group. Based on previous 

studies that have effectively demonstrated real-life 

research situations
14)

, we recruited a total of 60 subjects, 

with the idea of assigning 30 subjects each to both the 

intervention and control groups, to offset the dropout rate 

during the training. After recruiting 60 subjects who had 

understood the aims of the study and voluntarily consented 

to participate, 30 subjects were randomly assigned to each 

group. After excluding 8 subjects who either did not 

participate in all of the sessions or did not properly 

complete all of the examinations, there were a total of 52 

subjects remaining with 26 in the intervention group and 

26 in the control group.

This study was conducted with the approval of the 

Wonkwang University Institution Review Board (WKIRB 

no. 201510-SB-040).

2. Research instruments and procedure 

1) Health beliefs

In order to examine health beliefs on infection control, 

we adapted a questionnaire so that it could be administered 

to dental hygienists
5)

. After excluding preventive behavior 

intention from the original instrument, our questionnaire 

consisted of a total of 22 questions with 6 questions on 

perceive sensitivity, 5 questions on perceived severity, 6 

questions on perceived benefit, and 5 questions on 

perceived barriers. Since preventive behavior intention is 

part of the infection control practice, preventive behavior 

intention was included in practice to account for its 

correlation with infection control practice. Each question 

was scored in a 5-point Likert scale where 5 points meant 

“strongly agree,” 4 points meant “agree,” 3 points meant 

“not sure,” 2 points meant “disagree,” and 1 point meant 

“strongly disagree.” Cronbach’s α was 0.754 for perceived 

sensitivity, 0.648 for perceived severity, 0.736 for perceived 

benefit, and 0.606 for perceived barriers.

2) Infection control practice

To measure infection control practice, we adapted and 

supplemented a previously studied questionnaire that 

measured conversion from proper awareness of infection 

prevention to actual implementation in the treatment 

room
15-18)

. The questionnaire consisted of 8 questions on 

hand-washing, 20 questions on personal protection, 6 

questions on disinfection and sterilization, and 4 questions 
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Table 1. General Characteristics of Subjects (n=26)

Characteristics
Study 
group

Control
group

χ2 p-value

Age (y) 1.059 1.000

    20∼29 17 (65.4) 17 (65.4)

    30∼39 8 (30.8)  9 (34.6)

    40∼49 1 (3.8) 0

Final education 0.758 0.697

    College 15 (57.7) 18 (69.2)

    University 8 (30.8)  6 (23.1)

    Graduate school 3 (11.5) 2 (7.7)

Work experience (y) 0.820 0.891

    1∼3 9 (34.6)  8 (30.8)

    4∼6 7 (26.9)  9 (34.6)

    7∼9 6 (23.1)  4 (15.4)

    ≥10 4 (15.4)  5 (19.2)

Work organization 0.223 1.000

    Dental clinic 21 (80.8) 22 (84.6)

    Dental hospital 3 (11.5) 2 (7.7)

    Etc. 2 (7.7) 2 (7.7)

Values are presented as n (%).  
The data were analysed chi-square test, Fisher exact test.

on waste material management. Each question was scored 

on a 5-point Likert scale, where 5 points meant ‘always,’ 4 

points meant ‘often,’ 3 points meant ‘sometimes,’ 2 points 

meant‘ rarely,’ and 1 point meant ‘never.’ Cronbach’s α 

for the questionnaire was 0.680.

3) Infection control training

We included in the training materials the recommended 

content for infection control standards from the U.S. 

Centers for Disease Control and Prevention (CDC) Gui-

delines
19)

, and used the teaching plans developed for the 

dental infection controller certification courses operated 

by the Korean Society of Dental Equipment Administrators. 

We sought counsel from 2 professors of dental hygiene to 

confirm that the educational content was appropriate for 

our purposes. Apart from the sections on devices and 

equipment, we devised a training plan using the sections 

that related to the treatment room.

The intervention group participated in infection control 

training a total of 4 times once a week in 24th October∼

14th November 2015. Each session was 3 hours. The 

length of this training was determined to be 4 sessions in 

total based on the outcome of the training on infection 

control for nursing students
14)

, and the sessions were 

conducted in groups of 5∼6 persons. During that time, the 

control group did not receive any training. The training 

was conducted in collaboration with the Korean Society of 

Dental Equipment Administrators; a dental infection 

control expert, currently conducting dental infection 

control lectures and practical classes and an assistant 

researcher also participated. To increase understanding 

and interest, the training was conducted at a dental 

institution in Sinjeong-dong, Yangcheon-gu, Seoul, which 

was commonly used for theoretical and practical trainings.

In order to compare changes in health beliefs and infec-

tion control practice in the intervention group who received 

specialized training and the control group who did not 

receive this training, identical questionnaires were distri-

buted pre-education, 2 weeks and 3 months post-edu-

cation, and the mean results were compared.

3. Data analysis

PASW Statistics ver. 18.0 (IBM Co., Armonk, NY, USA) 

was used to analyze the data in accordance with the 

research objectives. Questions on subjects’ general cha-

racteristics and infection-related characteristics were 

examined by frequency analysis. A repeated measure 

analysis of variance (RM-ANOVA) was performed to 

identify changes in health beliefs and infection control 

practice after the training. Cross-tabulation analysis was 

performed to verify homogeneity between the intervention 

group and the control group. A significance level of p＜0.05 

was used for all statistical tests.

Results

1. Subjects’ general characteristics and homogeneity

 The subjects’ general characteristics are displayed in 

Table 1. The predominant age group in both the inter-

vention and the control group was 20∼29 years of age (17 

individuals). Sixteen subjects in the intervention group 

and 17 subjects in the control group had 6 years or less 

work experience. The type of workplace was ‘dental 

clinic’ for 21 individuals in the intervention group and 22 

individuals in the control group, meaning that the majority 

of individuals were working at the primary hospitals. 
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Table 2. Change of Health Belief according to Infection Control Education

Category Study group Control group Source F p

Perceived sensitivity

    Baseline 3.46±0.36 3.44±0.34 Group 12.685 0.001

    2 wk 3.90±0.21 3.40±0.43 Time 17.842 ＜0.001

    3 mo 3.79±0.20 3.46±0.36 Group×time 20.39 ＜0.001

Perceived severity

    Baseline 2.62±0.28 2.82±0.43 Group 0.296 0.589

    2 wk 2.95±0.30 2.68±0.37 Time 7.317 0.001

    3 mo 2.94±0.34 2.87±0.38 Group×time 11.059 ＜0.001

Perceived benefit

    Baseline 3.43±0.29 3.56±0.33 Group 0.911 0.344

    2 wk 3.89±0.15 3.76±0.19 Time 39.999 ＜0.001

    3 mo 3.86±0.15 3.74±0.16 Group×time 6.723 0.002

Perceived disability

    Baseline 3.52±0.36 3.55±0.38 Group 7.797 0.007

    2 wk 3.32±0.42 3.64±0.52 Time 9.799 ＜0.001

    3 mo 3.10±0.35 3.54±0.34 Group×time 8.295 0.002

Values are presented as mean±standard deviation.
The data were analyzed repeated measure ANOVA.

Table 3. Change of Infection Control Performance according to Infection Control Education

Category　 Study group Control group Source F p

Baseline 2.58±0.17 2.49±0.16 Group 163.846 ＜0.001

2 wk 3.31±0.11 2.53±0.18 Time 91.568 ＜0.001

3 mo 2.93±0.21 2.50±0.17 Group×time 73.985 ＜0.001

Values are presented as mean±standard deviation.
The data were analyzed repeated measure ANOVA.

Homogeneity testing revealed no significant differences in 

general characteristics between the two groups.

2. Changes in health beliefs following infection control 

training

The RM-ANOVA showed statistically significant effects 

of group and time (p＜0.05), as well as the interaction 

between group and time (p＜0.05) for perceived sensi-

tivity. No statistically significant effect of group (p＞0.05) 

was noted for perceived severity, but there was a stati-

stically significant effect of time (p＜0.05), and of the 

interaction between group and time (p＜0.05).

Regarding perceived benefit, there was no statistically 

significant effect between groups (p＞0.05), but there was 

a statistically significant effect of time (p＜0.05), and of 

the interaction between groups and time (p＜0.05). There 

were statistically significant effects of group and time (p＜ 

0.05) for perceived barriers as well as the interaction 

between groups and time (p＜0.05) (Table 2). 

3. Changes in infection control practice following the 

infection control training

Table 3 shows the results of the RM-ANOVA for dental 

hygienists’ infection control practice. There were statisti-

cally significant effects of group and time (p＜0.05) as 

well as the interaction between groups and time (p＜0.05).

Discussion 

Infection control training can be provided through 

regular or supplementary courses at educational and 

public institutions, or through training courses at the 

designated institutions. We believe that knowledge should 

form the basis for the actual practice. Therefore, in our 



J Dent Hyg Sci Vol. 17, No. 3, 2017

230

study, we aimed to ascertain dental hygienists’ charac-

teristics relating to infection within the treatment room, 

and to examine changes in their health beliefs about 

infection and infection control practice after having 

received the infection control training. We found that 

perceived sensitivity increased significantly after the 

infection control training, and this finding corroborates 

with the observation of increased perceived sensitivity 

among nurses who received training on blood-mediated 

infection control in a previous study
6)

. The results are also 

consistent with another study that reported increased 

perceived risk in nursing students after receiving 

blood-mediated infection prevention education
20)

, and a 

study reporting an increase in perceived risk of AIDS in 

medical personnel after describing the risks of blood-re-

lated infectious disease and the extent of disease pre-

vention
21)

. This emphasizes the effect of implementing 

practical training alongside theoretical instruction.

Perceived severity increased significantly after the 

infection control training, and this is consistent with a 

study reporting a significant increase in perceived severity 

among nurses who underwent blood-mediated infection 

control education
6)

, and a study showing a significant 

difference in perceived severity, among a group of female 

students who had training on inoculation against human 

papilloma virus as compared with the control group
22)

. 

This significant increase in perceived sensitivity and 

perceived severity following the training on dental 

infection control is believed to be very important in terms 

of effective motivation for the actual practice of infection 

control.

Perceived benefit increased significantly after the 

training in the intervention group as compared to the 

control group. This is consistent with the previous studies 

that have shown perceived benefit to be an important 

factor that can promote actual implementation easier than 

the other health belief model components
23)

, and that 

perceived benefit is effective when used in the deve-

lopment of educational programs
24)

, and that infection 

control practice increases when perceived benefit increa-

ses
12)

. Thus, it is believed that the increase in perceived 

benefit with training was an important factor directly 

affecting implementation, and that it was the most 

significant factor in increasing better infection control 

practice.

In terms of perceived barriers, previous studies have 

reported that it is difficult to reduce perceived barriers 

with short-term training, and a systematic training pro-

gram should be developed
25)

. However, the 4-week-long 

training provided in our study produced a significant 

decrease in perceived barriers. This supports a previous 

study that reported the need to give sufficient time for an 

educational intervention to generate positive changes
24)

. 

Moreover, studies with nurses and nursing students were 

able to produce significant changes in perceived barriers 

following a blood-mediated infection control program
5,22)

, 

and a study implementing health education for the rheu-

matoid arthritis patients
26)

 also reported a decrease in 

perceived barriers. Therefore, the significant decrease in 

perceived barriers in the present study is believed to be the 

result of implementing a program based on perceived 

sensitivity, using theory and practice.

Infection control practice increased significantly in the 

intervention group as compared to the control group in our 

study. The largest increase was from pre-education to 2 

weeks post-education; and although there was a slight 

decrease after 3 months post-education, the level of 

practice was still higher than that of pre-education. Thus, 

we confirmed that the training on dental infection control 

had an effect that persisted at least 3 months. A previous 

study on infection control practice among nurses reported 

a continuing increase at 2 weeks and 3 months post-training 

when compared with pre-training
27)

. This is similar to our 

finding that the effect at 3 months post-training remained 

higher than the pre-training levels. To improve infection 

control practice, continued feedback from infection moni-

toring data is essential in addition to training
5)

. The fact 

that we achieved a significant increase in infection control 

practice is believed to be due to individuals in the inter-

vention group received active feedback from their inst-

ructors during the training period, as well as the effects of 

the teaching plan that focused on content that could 

actually be applied to clinical practice. Developing and 

implementing simulation-based infection control training 

are effective in improving the actual infection control 

practice
8)

, and a study implementing simulation-based 
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education for nursing students found that, compared to a 

group that received only theoretical training, the group 

that had training in an environment imitating real-life 

situation showed a greater improvement in infection 

control practice and clinical work performance. Simula-

tion-based training is an effective method for improving 

practice, and we expect this to also be true for training the 

dental hygienists on infection control.

This study examined the changes in dental hygienists’ 

health beliefs and infection control practice after receiving 

a special training on dental infection control, and 

demonstrated the effects of such training. Because a 

similar study with dental hygienists has not been attem-

pted so far in Korea, it is not possible for us to compare 

our results with any previous research. This study did have 

some limitations. Dental hygienists’ infection control 

practice was measured by a questionnaire rather than 

measuring directly on-site, and we were not able to 

examine changes in the effects of health beliefs on 

infection control practice after the training. Nevertheless, 

based on the results of the previous studies involving other 

health care professionals, the training on dental infection 

control in our study was conducted on-site at a dental 

institution, and consisted of both theoretical and practical 

training under conditions similar to a real world clinical, 

working environment. Because our education plan was 

based on content that was actually used in clinical 

situations, and it was already in the curriculum for dental 

infection controller certification, it provided accurate 

methods of infection control that could be used directly to 

train dental hygienists. We anticipate that the training on 

dental infection control described in this study will 

improve infection control practice and contribute to the 

development of future training programs. However, pre-

venting infections in dental institutions requires con-

tinued assessment of the outcome of the training, deve-

lopment of standardized training resources systematic 

programs that involve continuous education with diverse 

training methods suited to the level of dental institution, 

and lastly, institutional support for these programs. Future 

research will be required to investigate how changes in 

health beliefs affect changes in the infection control 

practice. 
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