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Abstract 

Background  Various studies show a gap between evidence-based recommendations and the preventive practice 
of dentists. This study aimed to create and assess an extended Theory of Planned Behavior (TPB) model on dentists’ 
intentions to do caries preventive measures and related barriers experienced by dentists.

Methods  A total of 362 general dentists from 34 Indonesian provinces were included in this study. A self-adminis-
tered online questionnaire consisted of three sections: dentist characteristics and practice pattern, TPB questionnaire, 
and dentist perceived behavior regarding preventive care for pediatric patients. The questionnaire was distributed 
and the data was analyzed through structural equation modeling.

Results  TPB’s extended version is a fit and relevant model, explaining 55.3% of dentists’ intentions to undertake pre-
ventive procedures and 17.8% of preventive practices. Perceived behavioral control was the most powerful predictor 
of intention (44.2%) and practice (8.8%), while parental barriers were the most significant barrier to provide preventive 
care (18.9%).

Conclusion  Extending the TPB by taking barriers from multiple stakeholders as a consideration has a higher pre-
dictive level for preventive practices. Each barrier should be addressed through oral health programs and policies, 
and dentists must be taught to overcome these barriers (through formal or continuing education) in order to maxi-
mize caries prevention strategies.

Keywords  Dentists, Preventive dentistry, Early childhood caries, Theory of planned behavior, Structural equation 
modelling

Background
Oral diseases in children continue to be a major global 
public health issue, with severe negative consequences 
for quality of life [1]. The presence of one or more 

decaying (noncavitated or cavitated lesions), missing (due 
to caries), or filled tooth surfaces in any primary tooth in 
a child aged 71 months or younger is described as early 
childhood caries (ECC) [2]. ECC affects 90.2% of 5-year-
old children in Indonesia, making it one of the countries 
with the highest rates [3].

The high prevalence and large burden of disease from 
dental caries, especially in young populations, urge car-
egivers and stakeholders to solve the problem [3–5]. In 
clinical settings, dentists provide preventive services such 
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as dental examinations for children, caries risk assess-
ments, oral health counseling for parents, and fluoride 
agent applications [6]. Various studies show that there is 
a gap between evidence-based dentistry and the practice 
of dentists [7, 8]. Even though dentists already under-
stand the benefits of preventive services, many factors 
hinder their implementation [7, 9, 10]. This gap can occur 
due to determinants such as attitudes, beliefs, and val-
ues regarding interests and the ease of taking preventive 
measures [11, 12]. An earlier meta-analysis identified the 
theory of planned behavior (TPB) as potentially the most 
valid behavior change theory for predicting, character-
izing, and comprehending oral health habits [13]. Based 
on this theory, the strength of this intention is influenced 
by three constructs: attitude toward the behavior, percep-
tion of personal control over the behavior, and belief in a 
subjective norm [14, 15]. Yusuf (2016) applied TPB and 
found that attitude was the most important predictor of 
dentists’ provision of preventive practices such as edu-
cation on diet, smoking, and alcohol [7]. Bonetti (2010) 
shows that all constructs in TPB predicted the applica-
tion of pit and fissure sealants by Scotland’s dentists [16].

One of the limitations of TPB is that the construct 
does not consider whether there are opportunities and 
resources to carry out the desired behavior regardless 
of intention [17]. However, TPB is a flexible model that 
allows for the addition of variables that can enhance the 
explained variance [13]. Some previous studies extended 
the TPB original version and added a few other variables, 
such as entrepreneurial situational factors, perceived 
threats, health knowledge, and past behavior [17–19]. 
The Integrative Behavioral Model (IBM), which incor-
porates components from TPB, introduces modified 
determinants that influence behavior intention, such 
as attitude, descriptive norm, personal agency, self-effi-
cacy, knowledge and skills, salience, environmental con-
straints, and habit [19, 20]. Through this study, internal 
and external barriers that dentists experience as a result 
of the difficulties of providing dental care to young chil-
dren should also be investigated [9, 21–23].

As one of the important factors, dentists’ behavior 
and barriers in treating children, especially in terms of 
preventive care, need to be considered to prevent more 
complex dental and oral health problems when children 
grow up [23]. However, multiple studies showed that 
there are knowledge-practice gap in providing preventive 
care among dentists [8, 11, 16, 24]. In order to increase 
the efficiency of dental visits and the early utilization of 
caries preventive treatment, it is important to under-
stand the determinants and barriers that prevent clini-
cians from administering such treatment to preschoolers. 
Therefore, the present study aimed to develop and assess 
an extended TPB model on dentists’ intentions and 

practice regarding caries preventive measures in pedi-
atric patients and the associated barriers, which may 
provide preliminary clues for future interventions in pre-
ventive practice and the oral healthcare system.

Methods
This study was conducted in November 2022 to explore 
dentist attitudes, subjective norms, perceived behavior 
controls, and barriers regarding ECC prevention in a 
clinical setting in Indonesia. This study was reviewed and 
approved by the ethics committee of the Faculty of Den-
tistry, Universitas Indonesia (protocol No. 031101022). 
The sample size was calculated using G*Power v.3.1.1 
(A.gpower.hhu.de) and found that a minimum of 105 
dentists from each group is required to have a signifi-
cance of 0.05 and a power of 95%, assuming an effect size 
of 0.25 [10, 11]. Taking into consideration possible selec-
tion bias, 350 dentists were set as the minimum sample 
in this study. Snowball sampling was used to recruit gen-
eral dentists across the country. The inclusion criteria for 
participants were general dentists who were willing to 
participate and had at least one year of practice. Special-
ists were excluded from this study. 34 key-person were 
recruited for each of the 34 provinces in Indonesia, who 
then distributed the online questionnaire to general den-
tists in their working region.

Participants who agree to participate in this study com-
plete a self-administered questionnaire using Google 
Forms that were shared online through social media 
(WhatsApp or Instagram) by the key person in each 
group. Before proceeding to the main part of the ques-
tionnaire, participants were given an explanation of the 
study’s objectives and given their informed consent. A 
self-administered online questionnaire consisted of three 
sections: dentist characteristics and practice pattern (10 
items), TPB questionnaire (12 items), and dentist per-
ceived behavior regarding providing preventive care for 
pediatric patients (20 items). Dentists’ characteristics and 
practice patterns were measured using the questionnaire 
listed in Table  1. The TPB questionnaire was adapted 
from a previously used questionnaire by changing the 
object of preventive care specifically to preventive care 
for children under six years old [7]. The perceived barrier 
questionnaire was made by combining previous studies 
that emphasize barriers in early childhood treatment and 
barriers in preventive treatment questionnaires [21, 22, 
25]. This present study only included relevant items with 
the study objectives that went through a cross-cultural 
adaptation process [26]. The original questionnaire was 
made into an Indonesian version by professional transla-
tors. Then, it was assessed and sorted for its relevancy to 
the aim of this study,and adjusted by literature reviews. 
An expert panel made up of three dental public health 
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specialists looked over the Indonesian versions that were 
put together into a fixed translation. Back translations 
were done by professional translators independently. 
Then, the translated and back-translated versions were 
looked over by experts, who made a combined back-
translated version. An assessment was made of whether 
the adapted questionnaire items were comparable to the 
original ones [26, 27].

Both adapted questionnaires were validated through 
pilot testing on 42 general dentists, and all items are 
shown in Table 2. A pilot study was conducted to assess 
the validity, reliability, and acceptability of the question-
naire. A reliability test was conducted during the pilot 
study to measure internal consistency and external con-
sistency. Internal consistency is measured using Cron-
bach’s alpha and corrected item-total correlation (CITC) 
(Cronbach’s alpha = 0.886 and 0.887; CITC > 0.3). Exter-
nal constructs are measured using the interclass corre-
lation coefficient (ICC) through test–retest in a 2-week 
interval (ICC = 0.888 and 0.886). Participants answered a 
five-point Likert scale ranging from 0 = ‘strongly disagree’ 
to 4 = ‘strongly agree’ in the TPB and perceived barrier 
questionnaire.

Data analysis
SPSS 23 software (IBM Corp., Armonk, NY, USA) was 
used for descriptive analysis to analyze the means and 
standard deviation (SD) for numerical variables and the 
prevalence for categorical variables. Partial least squares 
(PLS) modeling using SmartPLS 3.2.9 was used for mul-
tivariate analysis by assessing the association between 
multiple variables to predict dentist intention and pre-
ventive practice simultaneously. PLS is a multivariate 
linear regression model method that detects correlations 

between matrices of independent and covarying descrip-
tors and response variables [28, 29]. The coefficient of 
determination (R2) was interpreted as the proportion of 
the variance in the dependent variable that is predicted 
by the independent variable. The path analysis (β) deter-
mined the causal linkage between exogenous and endog-
enous variables using bootstrapping (p value < 0.05) [29].

Results
This study examined data from 362 general dentists from 
34 Indonesian provinces (Fig. 1). With an average age of 
32.8  years and 6.7  years of work experience, the major-
ity of respondents (80.4%) were female. Dentists in this 
study worked in a range of settings, with 38.4% working 
entirely in the private sector, working 27.5  h per week, 
and seeing an average of 27 patients per week. How-
ever, of the entire number of patients, only 5–6 pediatric 
patients receive two preventive treatments every week. 
When compared to the total number of patients treated, 
23.3% were pediatric patients, and 41% of them received 
preventive care assessed in this study. 77.9% of respond-
ents work at a health care facility that offers insurance 
services, with an average of 34.6% of their patients who 
are served using these services. Details on dentists’ char-
acteristics and practice patterns are shown in Table 3.

The conceptual framework according to the research 
hypothesis was created in SmartPLS software to assess 
the TPB construct variables and the barriers experi-
enced by dentists in carrying out caries preventive prac-
tices. The simulation of the PLS model was carried out 
by calculating and assessing various parameters, includ-
ing the value of item loading, reliability, and validity. This 
involved a two-step process of calculating the PLS model 
parameters separately by completing the measurement 

Table 1  Dentists’ practice pattern

Variables Details

Practice Years Long time respondents practiced since graduating to become a dentist to the present

Practice Sector Respondents could choose more than one answer regarding their practice place: primary health care, government 
hospitals, private hospitals, private practices, or BPJS (Indonesian National Health Coverage) clinic. In conducting 
an analysis, it will be re-categorized again as the government (government hospitals, primary health care facilities, 
BPJS clinic), private (private hospitals, private practices), or a combination of both

Weekly Working Hours Respondents were asked to estimate their weekly working hours as dentists

Weekly Patient Respondents were asked to estimate their weekly patients number

%Pediatric Patients %Paediatric Patients calculated by dividing average number of pediatric patients by the number of estimated their 
weekly patients

%Preventive Pediatric Patients %Preventive Pediatric Patients calculated by dividing the average number of pediatric patients who receive preven-
tive treatment/week by the number of estimated their weekly pediatric patients

% Insuranced Patients Respondents were asked about the estimates the percentage of patients who pay using both private or govern-
ment insurance compared to all patients who are treated

Preventive Practice Respondents were asked to estimate the number of each preventive practice (oral hygiene and diet education 
[EDU], caries risk assessment [CRA​] topical application fluoride [TAF] and silver diamine fluoride applications [SDF]) 
conducted in the past month
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Table 2  Variables regarding  the theory of planned behavior and dentists’ perceived barrier  to provide dental  caries  preventive 
practices

Domain Question

Attitude 1. Dentists must provide education on diet and toothbrushing to (parents) preschool children (A1)
2. Dentists must examine risk factors for preschool children (A2)
3. Dentists should recommend the application of fluoride to preschool children, if indicated (A3)
4. Dentists should recommend the application of silver diamine fluoride to preschool children, if indicated (A4)

Subjective Norm 1. Most dental colleagues provide caries preventive care to all preschool children (SN1)
2. All my patients (parents) think that as a dentist, I have to provide their children with preventive care (SN2)

Perceived Behavior Control 1. I am confident that I can provide caries prevention services to preschoolers (PBC1)
2. For me, providing caries preventive services to preschoolers is very easy (PBC2)

Intention 1. I intend to conduct education on diet and tooth brushing to (parents) all of my preschool age patients (I1)
2. I intend to examine caries risk factors for all my preschool age patients (I2)
3. I intend to apply topical fluoride to all of my preschool age patients if indicated (I3)
4. I intend to apply silver diamine fluoride to all of my preschool age patients if indicated (I4)

Child-Related Barrier 1. Child patient who gets angry / cries easily when receiving dental treatment (C1)
2. Pediatric patients do not cope well with dental treatment (C2)
3. Child patients do not like to sit in the dental unit (C3)
4. Most pediatric patients are afraid of dental treatment (C4)
5. The condition of the teeth and mouth of pediatric patients who come to the dentist is too bad to be 
given preventive treatment (C5)

Dentist-Related Barrier 1. Preventive dental care has a low priority over other treatments (D1)
2. Preventive dentistry is not highly prioritized in the dental education curriculum (D2)
3.Preventive materials are not available where I work because I did not ask for them (D3)
4. Preventive dental care is not profitable for dentists (D4)
5. In my opinion, dental care for children causes stress (D5)

Parents-Related Barrier 1. Parents have less knowledge about caries preventive measures (P1)
2. Parents tend not to want dentists to treat their children’s teeth. (P2)
3. Parents think primary tooth is unnecessary (P3)
4. preventive dentistry considered unnecessary (P4)
5. Parents ignore routine visits to the dentist if there are no complaints (P5)

Health Care System-Related Barrier 1. Public/private insurance does not cover the cost of preventive dental treatment (HC1)
2. Materials for preventive dentistry are not available where I work (HC2)
3. The payment I receive for preventive dental care for my child is inadequate (HC3)
4. Dental care for children is currently more focused on curative than preventive (HC4)
5. The dental health service system in Indonesia for preschool-age children is not good enough (HC5)

Fig. 1  Distribution of the Respondents across 34 Province of Indonesia (n=362)
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model blocks (measurement model evaluation/outer 
model) and then estimating the path coefficients of the 
structural model (structural model evaluation/inner 
model). Finally, the overall model was validated by a 
power analysis test and determining the magnitude of 

the coefficient of determination [29]. After several model 
experiments, the model in Fig. 2 is the final model of the 
study.

The evaluation of the measurement model aims to 
evaluate the consistency and validity of the manifest 
variables (Table  4). Consistency evaluation is done 
through individual manifest and construct reliability 
tests. Variable validity is tested based on convergent 
and discriminant validity, while individual manifest 
reliability explains individual manifest variance rela-
tive to the latent variable by calculating the standard-
ized outer loading of the manifest variable. Convergent 
validity refers to the principle that the manifest vari-
ables of a construct should be highly correlated. Based 
on the parameter value, indicators with an outer load-
ing < 50 should be discarded, 0.50–0.70 can be retained 
by evaluating the AVE value, and > 0.70 is the ideal 
value [28, 29]. For variables with outer loading val-
ues between 0.50  and 0.70, the evaluation is based on 
whether the elimination of these indicators improves 
composite reliability. Average Variance Extracted 
(AVE) determines the amount of variance captured by 
the latent variable from its relative manifest variables 
due to measurement error. The recommended AVE 
value should be greater than 0.50, which means > 50% 
of the variance of the indicator can be explained [28].

Table 3  Dentists’ Characteristic and Practice Pattern (n=362)

Dentists’ Characteristic n (%) x (SD)

Sex
  Male 71 (19.6%)

  Female 291 (80.4%)

Age (years old) 32.8 (8.2)

Practice Years 6.7 (6.5)

  < 10 years 257 (71%)

  ≥ 10 years 105 (29%)

Practice Sector
  Private 139 (38.4%)

  Government 88 (24.3%)

  Both 135 (37.3%)

Weekly Working Hours 27.5 (16)

Weekly Patients Number 26.9 (19.9)

%Pediatric Patients 23.3 (16.7)

%Preventive Pediatric Patients 41 (37.2)

% Insuranced Patients 34.6 (36.3)

Fig. 2  Research Framework of the Final (2nd) Model. Outer Model = Factor Loading value of exogenous variables; Inner Model = Path coefficient 
value (β) of endogenous variables; Construct = Overall model determination coefficient (R2)
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The second parameter for consistency evaluation is 
structured reliability,  which is evaluated by two meas-
ures, namely Cronbach’s alpha and composite reliabil-
ity (CR). Cronbach’s alpha and CR indicate how well 
a set of manifest variables assesses a latent construct. 
However, compared to Cronbach alpha, composite 
reliability is considered a better measure of internal 

consistency as it uses the standardized loadings of the 
manifest variables. Nonetheless, the interpretation of 
composite reliability and Cronbach’s alpha scores are 
the same. Research suggests that the Cronbach alpha 
value should be higher than 0.7, so all variables in this 
study already have good reliability [29].

Table 4  Results of measurement model evaluation (n=362)

Cronbach Alpha (a) and Composite Reliability (b) show the results of the reliability test. Cronbach Alpha > 0.6 and Composite Reliability > 0.7 are acceptable. Validity 
is assessed through the Average Variance Extracted (AVE) (c) and factor loading (d) score. Multicollinearity test is assessed through the Variance Inflating Factor (VIF) 
score (e); there is no multicollinearity if VIF < 5

Research Construct Code Scale Model 1 Model 2

Mean (SD) Alphaa CRb AVEc Factor Loadingd Alphaa CRb AVEc Factor Loadingd VIFe

Attitude A1 3.72 (0.49) 0.814 0.878 0.643 0.748 0.814 0.878 0.643 0.748 1.705

A2 3.49 (0.61) 0.846 0.846 2.065

A3 3.48 (0.60) 0.853 0.853 2.046

A4 3.06 (0.77) 0.754 0.754 1.454

Subjective Norm SN1 2.86 (0.84) 0.776 0.900 0.819 0.910 0.776 0.900 0.819 0.910

SN2 2.73 (0.91) 0.900 0.900

Perceived Behavior Control PBC1 3.21 (0.64) 0.683 0.863 0.759 0.889 0.683 0.863 0.759 0.889 1.368

PBC2 2.65 (0.88) 0.852 0.852 1.368

Intention I1 3.42 (0.64) 0.820 0.882 0.651 0.764 0.820 0.882 0.651 0.764 1.644

I2 3.15 (0.70) 0.842 0.842 1.924

I3 3.17 (0.67) 0.866 0.866 2.254

I4 2.84 (0.78) 0.751 0.751 1.714

Child-related Barrier C1 2.28 (1.32) 0.859 0.897 0.635 0.822 0.859 0.897 0.635 0.824 2.183

C2 1.88 (1.31) 0.804 0.799 2.153

C3 1.55 (1.33) 0.713 0.705 1.701

C4 2.30 (1.34) 0.849 0.849 2.204

C5 2.39 (1.42) 0.792 0.798 1.619

Parents-related Barrier P1 0.39 (0.89) 0.854 9.896 0.637 0.776 0.854 9.896 0.637 0.778 1.908

P2 0.87 (1.24) 0.626 0.623 1.418

P3 1.39 (1.44) 0.826 0.827 2.212

P4 1.88 (1.46) 0.864 0.867 2.537

P5 1.09 (1.30) 0.872 0.869 2.677

Dentist-related Barrier D1 2.80 (1.13) 0.609 0.753 0.386 0.474 0.563 0.773 0.534 omitted -

D2 1.11 (1.31) 0.506 omitted -

D3 2.01 (1.37) 0.616 0.683 1.193

D4 2.22 (1.35) 0.785 0.813 1.251

D5 2.69 (1.26) 0.674 0.689 1.113

Health Care System-related Barrier HC1 2.30 (1.31) 0.798 0.858 0.550 0.647 0.798 0.858 0.550 0.648 1.349

HC2 1.99 (1.54) 0.715 0.727 1.462

HC3 1.64 (1.40) 0.691 0.705 1.528

HC4 2.69 (1.24) 0.849 0.835 1.861

HC5 2.31 (1.33) 0.790 0.786 1.765

Preventive Practice EDU 10.7 (16.8) 0.650 0.783 0.481 0.488 0.630 0.802 0.577 omitted -

CRA​ 5.1 (7.7) 0.707 0.639 1.147

TAF 1.3 (2.7) 0.801 0.846 1.399

SDF 0.3 (1) 0.737 0.780 1.327
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In model 1, the variables D1, D2, and EDU have fac-
tor loading values that need to be evaluated. The AVE 
value in the domain of barriers experienced by dentists 
and preventive practices carried out shows poor con-
vergent validity. Therefore, items D1, D2, and EDU were 
removed. In the final model, it can be seen that all vari-
ables have AVE values that meet the requirements and 
show good convergent validity.

Structural model evaluation is carried out to assess the 
relationship between exogenous latent variables through 
the path coefficient value (β) and the coefficient of deter-
mination (R2). The R2 value indicates the level of variance 
explained by the endogenous latent variable, while β indi-
cates the strength of the influence from the variable to 
the endogenous latent variable [29]. In the final model of 
this study, the R2 value for the intention variable is 0.555. 
Therefore, attitude variables, perceived behavioral con-
trol, and subjective norms have a substantial degree that 
can explain the dentist’s intention to carry out preventive 
practices. Based on the Theory of Planned Behavior, inten-
tion is the main predictor of preventive practice. However, 
this study shows that the R2 value for the preventive prac-
tice variables when only based on the intention predictor 
is only 7% for the  TPB original construct. Based on the 
research hypothesis, adding barriers into consideration 
will increase the predictor level of preventive practice. 
When the variables of barriers from the child, parents, 
dentist, and health service system were added, could 
explain the preventive practice variable by 17.8%.

Beside R2, the path coefficients of all latent vari-
ables were compared to see which exogenous variables 

had the strongest influence on endogenous variables 
through non-parametric bootstrapping techniques. 
In this study, the bootstrapping test was conducted 
on 5000 samples, with the results shown in Table  5. 
The bootstrapping test shows that the exogenous vari-
ables of perceived behavioral control and attitude have 
t-values > 2.58 (p < 0.01) on the endogenous variables of 
intention and preventive practice. Also, barriers from 
parents and dentists also have a t-value > 2.58, so these 
variables also  have significant effects on preventive 
practices carried out by dentists. The endogenous 
variable with the highest t-value is perceived behavio-
ral control (t = 8.730;  t = 3.657), means it has the most 
influences both  to the intention and preventive prac-
tices carried out by dentists. The value of the path coef-
ficient indicates the amount of endogenous variables 
affecting exogenous variables partially [29]. It can be 
seen in Table 5 that of the several endogenous variables 
that have a significant effect on exogenous variables, 
the attitude variable and perceived behavioral control 
have an effect of 38.9% and 44.2% on intention, as well 
as 7.7% and 8.8% to preventive practices. The Standard-
ized Root Mean Square Residual (SRMR) value below 
0.08 indicates that the model is fit,  and Q2 > 0 shows 
that this model has predictive relevance [28, 29].

Discussion
The main objective of this study is to determine the rela-
tionship between the variables in the TPB construct and 
the barriers experienced by dentists through a fit and 
relevant model. Theory of Planned Behavior limitation 

Table 5  Results of structural model evaluation

a The path coefficient shows the magnitude of the direct and indirect effects of exogenous variables on endogenous variables
b  The t-value measures whether exogenous variables have a significant effect on endogenous variables (significant at t > 1.68 and p < 0.05)
c The Coefficient of Determination (R2) shows how much of the total variance of the construct is explained by the model
d The Q2 test shows the level of predictive relevance of the model (0.02–0.15: Low; 0.15–0.35: Moderate; > 0.35 High)
e The Model Fit test assesses how good the model under study is by Standardized Mean Square Residual value (Model Fit if SRMR < 0.08)

Path Intention Preventive Practice

Path Coefficient 
(β)a

t- valueb p-value Path Coefficient 
(β)a

t- valueb p-value

Attitude 0.389 8.662* < 0.001 0.077 3.657* < 0.001

Perceived Behavior Control 0.440 8.730* < 0.001 0.088 3.657* < 0.001

Subjective Norm 0.072 1.545 0.123 0.015 1.405 0.161

Intention 0.192 4.180* < 0.001

Child-Related Barrier 0.023 0.480 0.631

Parents-Related Barrier -0.189 3.087* 0.002

Dentist-Related Barrier -0.126 3.121* 0.002

Health Care System-Related Barrier -0.099 1.694 0.091

R2c 0.553 0.178
Q2d 0.354 0.090
SRMRe 0.068
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that it does not consider the existence of both internal 
and external barriers in predicting preventive practices 
became the background for this study [14]. This study 
continues to investigate the extent to which the original 
variables of the original TPB theory are related to inten-
tion (direct effect) and practice (indirect effect), along 
with the addition of barrier variables. In this study, the 
TPB model constructs, namely subjective norm atti-
tudes and perceived behavioral control, can explain 
54.9% of dentists’ intention to perform preventive prac-
tices but only 7.6% of preventive practices performed. 
This is consistent with earlier research that found a dis-
connect between dentists’ intentions and actual practice 
[7, 16, 30]. Despite not evaluating the same preventive 
procedures, Bonetti (2010) found that TPB construc-
tion might explain 30% of dentists’ intention to per-
form pit and fissure sealants [16]. Although the degree 
of prediction varies according to the preventive meas-
ures assessed and the items used to explain the attitude, 
perceived behavioral control, and subjective norm, this 
study demonstrates that existing constructs are linear 
with theory-based predictions [16, 19].

Dentists, as health care providers, are unable to pro-
vide dental treatments without their patients’ consent 
and willingness to pay [23]. Willingness to pay refers to 
the maximum amount in monetary terms that a patient is 
willing to sacrifice to obtain the benefits of a service [31]. 
In addition, various limitations in dental practice also 
become barriers in providing care [9, 10, 21, 22, 25]. As 
a result, in this study, the barrier factor was incorporated 
into the research model to examine if the predictive value 
of the intention and practice factors in providing preven-
tive care increased. The discovery of these determinants 
is likely to narrow the gap between dentists’ intentions 
and preventive behaviors.

The exploratory model examined in this study sug-
gests that barriers will improve the predictive value of 
dentists’ real preventive practice outside of the initial 
TPB construct [19]. This is in accordance with the lim-
itations of the original TPB model, which assumes that 
individuals always have opportunities and resources 
to perform a behavior. Whereas, in reality, many other 
factors are also influential [10, 23]. Moreover, in the 
context of this study, dentists do not have complete 
control over providing treatments [21, 22]. This is also 
consistent with the elimination of the education vari-
able (EDU) of the intention in one of the items referred 
to in preventive practices in this model. This could 
be due to the fact that educational measures are the 
most basic preventative practices, requiring no addi-
tional costs from patients [7]. So, most of the dentists 
will not skip oral hygiene instruction during everyday 
practice.

According to this TPB extension model, the TPB 
construct can describe 55.5% of the dentist’s intention, 
while the addition of barriers from multiple sectors can 
duplicate the predictive value of preventive practice 
from 7.6% to 17.8%. This implies that, regardless of the 
dentist’s intentions, barriers from the dentist, kid, par-
ents, and health care system are also important in pre-
dicting the actual practice [21, 23].

Each variable’s partial association was also investi-
gated. There was a significant influence between dental 
intentions and preventive practice by 18.9%. The greater 
the dentist’s intention, the more preventive practices are 
carried out. This demonstrates that even when there is 
a discrepancy between intentions and practice, the den-
tist’s intention still matters and is one of the proximal 
determinants of the practice [14, 21, 23].

Based on the three independent variables in the TPB 
construct, only attitude (38.7%) and perception (42.4%) 
have significant effects on intention. These variables also 
have a significant indirect effect on preventive practices 
(7.3% and 8%). This is similar to the results with Yusuf 
(2015),  which  showed that only attitudes and percep-
tions of behavioral control were significant, although 
in this study, attitudes were stronger predictors [7]. In 
addition, it is also known that subjective norms have 
no significant effect on the intentions and preventive 
practices carried out by dentists. Similar to Dumitrescu 
(2011), the TPB constructs accurately predict intentions 
towards oral health behavior, except for the subjective 
norm [32]. This variable  is often found to be weaker 
predictor of intentions due to the lack of measurement 
of normative constructs [13].

In this model, only dentists’ (12.6%) and parents (19.1%) 
related barriers had a significant effect on performing pre-
ventive practices. This suggests that parents,  as the pri-
mary caregivers and the ones who give informed consent 
and make payments, play the most important role in deter-
mining whether preventive practices will be performed on 
their children [10, 21, 23]. Although not significant, barri-
ers from the health care system that can explain 9.9% of 
preventive practices still needs to be considered.

Thus, despite the need for careful interpretation due 
to the limits of the study, there are several key  points 
that is learned from this study. Using an interper-
sonal approach, TPB is still a relevant theory, provid-
ing a conceptual framework regarding the  intention to 
provide certain practices. However, there’s a large gap 
between intention and practice that needs to be consid-
ered when formulating a health plan and policy. Zoom-
ing out the problem and seeing multiple stakeholders 
involved is the first step to identify proper actions.

Based on the findings in this study, efforts to reduce 
the prevalence of caries in children are a complex 
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process that involves all parties, from the govern-
ment as a regulator of the health care system, dentists 
as health care providers, parents as the main caregiv-
ers, and the child patients themselves [9, 10, 22, 33]. 
Implications for government policy can be in the form 
of covered-preventive practices by national insurance 
and facilitating health service with preventive materials 
so that more people will have access to this treatment. 
Government-owned health services should further 
facilitate dentists’ conduct of preventive practices by 
providing sufficient resources and appropriate remu-
neration to increase dentist motivation so no gap and 
inequalities between government and private practices 
and dentists practicing in rural or urban area [32].

In terms of dentists themselves, education, both 
formal and further  continuing education, plays an 
important role in improving attitudes, perceptions of 
behavioral control, and dentists’ intentions to carry 
out preventive practices,  so that dentists’ motivation 
to carry out preventive practices can be higher. Edu-
cation regarding preventive practices, especially silver 
diamine fluoride application, needs to be intensified 
because there are still many dentists who do not know 
about it [34]. Changes in dentists’ perceptions, where 
some still consider preventive dental care to have a 
lower priority than other treatments, need to be done 
[35]. Most of the dentists that participate in this study 
is having less than 10  years experience, means the 
results may not be representative to older dentist with 
longer experience. However, more recent shifts focus-
ing more on prevention in dental academic curriculum 
may have made this study more relevant to current and 
future situations [24, 34].

It cannot be denied that although this study looked at 
the dentist’s point of view, pediatric patients and their 
parents are the key  factors to reduce caries prevalence 
in early ages and over the life-course [35, 36]. Based on 
this study, it was found that the barriers from the side 
of pediatric patients were basically lower than the barri-
ers to curative practices explored in previous studies [21, 
37]. This needs to be a signal that preventive is indeed 
easier than curative, so this  kind of treatment needs to 
be the main focus as early as possible [38]. Exposure to 
early oral care also creates positive perceptions that can 
increase awareness of good oral health and maximize the 
utilization of oral health services [37]. Oral health edu-
cation for parents and prospective parents remains an 
important task and the main target of oral health pro-
grams for young children, so that this knowledge can 
increase healthy oral health behavior and the utilization 
of oral health services [35].

This study has several limitations. Snowball sampling, 
a non-probabability sampling method, that employed 

in this study may produce less accurate findings that 
cannot be generalized to the full population. Only den-
tists who are informed about preventive care may agree 
to participate in this study as a result of the sampling 
method. There is also no information on the num-
ber of dentists who were refused from participating in 
this study, and the response rate cannot be estimated 
due to the nature of the sampling technique. A sample 
size that is undistributed evenly across different prov-
inces may result in less reliable results; thus larger and 
more proportional sample size for further studies may 
improve the outcome. However, despite the unpropor-
tional demographic distribution of the samples, most of 
the respondents were from Java Island and worked in 
the private sector, which aligns with Indonesian previ-
ous healthcare spatial analysis [39].

There is a possibility of measurement and social 
desirability bias because this online survey is self-
administered, so the researcher cannot really know 
whether the respondent answered honestly or if there 
were other factors that influenced the respondent’s 
answer [40]. In addition, some questions related to the 
number of patients and the number of practices car-
ried out may not correspond to actual conditions due 
to the limitations of this study, where data collection 
was only done at one time. Independent variable is only 
measured based on their beliefs without actual evalu-
ation, which may provide inaccurate answers. Future 
research should obtain a bigger sample size and assess 
other variables from IBM, such as knowledge and skills, 
salience, environmental constraints, and habit to obtain 
bigger predictive value to preventive practices [20]. 
Longitudinal studies may benefit to provide accurate 
measurements of the practice. Also, assessing other 
parties  point-of-view that involved will be beneficial 
and show other perspectives. Such research could show 
a  better understanding of multiple factors influencing 
health preventive practices.

Conclusion
The extended version of theory of planned behavior is 
a fit and relevant model, explaining 55.5% of dentists’ 
intentions to undertake preventive procedures and 18% 
of preventive practices. Compared to the original  one, 
this model describes dentists’ preventive behaviors bet-
ter. Perceived behavioral control was the most powerful 
predictor of intention (44.2%) and practice (8.8%), while 
parental barrier had the highest effect influencing den-
tists’ preventive care  (18.7%). Each stakeholder barriers 
should be addressed through oral health programs and 
policies, and dentists must be taught to overcome these 
barriers (through formal or continuing education) in 
order to maximize caries prevention strategies.
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