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Original Article

Development of Modified Dental Beliefs Scale Among an Adolescent Rural 
Population
Mithun Pai1, Gururaghavendran Rajesh1, Shweta Yellapurkar2

Objective: Modified dental beliefs scale (MDBS), the shortened form of the 
R-DBS, was developed in a multicultural population. The factor structure of 
MDBS is not explored in an Indian context. The study explores psychometric 
properties and tests the fit of MDBS in a rural costal adolescent population 
in a vernacular language. Materials and Methods: The cross-sectional analysis 
was carried out at two randomly selected rural Institutes in Costal Karnataka. 
Psychometric properties using a questionnaire were assessed. Validity and 
reliability were assessed by Cronbach’s α, split-half  reliability, and test–retest 
analysis. Statistical analysis: Factor analysis with varimax rotation was employed 
to add a level of statistical precision and assist in the development the instrument. 
Two models were developed and tested for goodness of fit, root mean square 
error of approximation, and comparative fit. Results: The MDBS revealed a 
Cronbach’s α value of 0.76. Split-half  reliability and Guttman split-half  reliability 
were found to be 0.86 and 0.86, respectively. Test–retest reliability was found 
to be 0.74 (P < 0.01). Factor analysis revealed a five-factor solution explaining 
67.8% of the variation in the scale. CFA revealed an appropriate goodness of 
fit for both models with better values for model two with chi‐square value was 
statistically significant and the ratio value (χ2/df = 7.8). Conclusion:  The results 
of the present study indicate that the MDBS is a reliable and valid tool for the 
present population subset, with good fit for the second model with two separate 
latent variables.
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Introduction

T he Dental Beliefs Survey (DBS) was developed to 
measure subjective perceptions of patients toward 

dentists and the dental treatment. Dental beliefs and 
perceptions of differing populations have been known 
as an important factor for utilization of dental services 
in a community. This instrument indicates the extent 
to which a patient perceives the behavior of the dental 
health professional, as a contributing factor for their 
dental fear and anxiety and helps in understanding 
the reasons for not utilizing dental health services in a 
community.[1]

The DBS contained 15 items related to four domains 
which were communication, belittlement, lack of 
control, and trust. The original 15-item questionnaire 
was the most commonly used tool for assessing dental 
beliefs, but studies by Milogram et  al. suggested 
that the original DBS did not capture all the factors 
related to dental beliefs of a patient hence a modified 
version of DBS known as the Revised Dental Beliefs 
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Survey (R-DBS) was introduced by Milgrom et al.[2,3] 
which was an expanded version of the original scale 
and included 28 items. The factor structure and 
psychometric properties of R-DBS have been tested 
in many populations across the world. The final model 
suggested a reduction in the number of questions 
and addition of a fourth subscale,[4] hence, a newer 
description of the R-DBS, the Modified Dental Beliefs 
Scale (MDBS), was developed by Acharya[5] contained 
17 items as 11 items from R-DBS were eliminated as 
they were thought to be equivocal when adapted and 
were akin in content and meaning to other items or 
were deemed irrelevant by the participants. The range 
of the total scores for the MDBS is between 17 and 
85 with higher scores in the MDBS indicating lesser 
negative dental beliefs.[6]

The factorial structure of MDBS was not explored in 
an Indian context and in an adolescent population in a 
rural setting, who are the most vulnerable population 
for dental diseases and dental absenteeism. Hence, the 
aim was to explore the substratal structure of MDBS 
and to test the fit of the original MDBS in Kannada 
(an Indian Language) in an adolescent population of 
rural coastal village in the city of Mangaluru.

Materials and Methods

Study setting

A directory of  all the institutions in the city 
of  Mangaluru was obtained from the district 
authorities. Two rural establishments were selected 
randomly and participants who satisfied the 
inclusion criteria were invited to participate in the 
study. The participants familiar with Kannada were 
included in the study.

Two subject experts who were bilingual and were 
proficient in both Kannada and English were asked 
to translate MDBS to the local language. The experts 
worked independently from each other and translated 
the questionnaire which formed the initial templates for 
the main questionnaire, which were later compared to 
produce the final single common version.

Data collection procedure

A self-administered questionnaire which contained 17 
items, with range of the total scores between 17 and 85, 
was used for the analysis.

Initial analysis for test retests reliability

Thirty adolescents were administered a self-
administered questionnaire and re- administered the 
questionnaire after 15 days.[7] Participants who refused 
to provide consent were not included in the study. 
Those who were undergoing psychiatric therapy or 

were suffering from generalized anxiety disorders and 
informed the same to the investigator or mentioned it 
in the questionnaire were excluded from the study.

Content validity was determined by inter-item 
correlations. Convergent validity measures as how the 
subscales (domains) are correlated to each other and is 
assessed by domain-wise correlation. The domains in 
the present scale were Professionalism, Communication, 
and Control. The instrument was measured for internal 
consistency by using (i) average inter-item correlation, 
(ii) average item total correlation, (iii) test-retest 
reliability, (iv) Cronbach’s alpha,[7,8] and (v) split-half  
reliability.[9]

Principal component analysis

(PCA) was used as the extraction method. PCA of 
the MDBS was performed in the participants and 
rotated to Varimax with Kaiser Normalization. The 
sample size is calculated by the ratio of respondents to 
variables should be at least 10:1 and that the factors 
are considered to be stable and to cross-validate with a 
ratio of 30:1. As the variables in the present instrument 
were 17 and expected factors were 6 a sample size of 
280 was adequate.[10]

Confirmatory Factor Analysis (CFA) is a statistical 
tool to examine the construct validity of  any 
hypothesis-based testing scale adds a level of 
statistical rigor and assists in development of  shorter 
forms of  an instrument or confirmation of  its 
possible sub-domains.[11-13]

Results

Reliability and internal consistency: The reliability 
of factors extracted from a formatted multi-point 
questionnaires were assessed by Cronbach’s alpha and 
was 0.76. Split-half  and Guttman split-half  reliability 
were found to be 0.86 and 0.86, respectively. Test-retest 
reliability was found to be 0.74 (P < 0.01).

Intraclass correlation (ICC) estimates and their 
95% confident intervals were based on a, two way 
mixed-effects model. ICC were found to be positive 
ranging from 0.30 to 0.57 hence can be interpreted 
as “moderate” to “good based on the reported 95% 
confidence interval of the estimated data. Cronbach’s 
Alpha if  Item Deleted value for each item is evaluated 
and is found greater than the calculated reliability value, 
as the values remain higher than the required values no 
items were deleted.

Content validity addresses the degree to which items 
of an instrument sufficiently represent the content 
domain; it is also the ability of the selected items to 
reflect the variables of the construct in the measure. In 
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the present data set it was observed that all correlations 
are positive, with the highest value being 0.53. Table 1 
showed Pearson’s correlations between the different 
domains of Modified Dental Beliefs Scale.

Factor analysis

The Exploratory Factor Analysis demonstrated five 
domains with Initial Eigenvalues ranging from 5.8 –to 
1.07 which in total showed a cumulative variance of 67.8 
percent, the most common method used for retaining 
factors is based on Kaiser Criteria or mineigen greater 
than 1 criterion (K1) [Table 2].[14]

Confirmatory factor analysis

A series of  two models were used for the confirmatory 
factor analysis for the present study. The first model 
had no modifications, with factor loadings based 
on the present theories of  Acharya 2008, where 
factors were loaded in three domains as described 

by the author and a second model based on the 
loadings in the present study with three domains 
but excluding component 1 and 2 which acted as 
separate variables with no assigned domains. In 
first model the chi‐square value was statistically 
significant and the ratio value (χ2/d.f.  =  8.12) was 
higher with low confirmed fit. The RMSEA with 
GFI values indicated a poor model fit. Proposed 
modification indices were considered inappropriate 
for this theoretically based model. Models 2 too had 
weaker outcomes with regard to the model fit indices 
but were better than model one. The chi‐square 
value was statistically significant and the ratio 
value (χ2/d.f.  =  7.80) which was lower than model 
one but values higher than the statistical norms and 
confirmed low fit. The values of  chi square with 
degrees of  freedom and tests for goodness of  fit are 
described in Table 3.

Table 1: Pearson’s correlations between the different domains of modified dental beliefs scale
MDBS (total) MDBS (P) MDBS (CM) MDBS (CT)

MDBS(Total) r 1 0.798 0.927 0.904*

P- value - <0.001 <0.001 <0.001
MDBS(P) r 0.798** 1 .591** .528

P-value <0.001 - <0.001 <0.001
MDBS(CM) r 0.927** 0.591** 1** .836

P-value <0.001 <0.001 - <0.001
MDBS(CT) r 0.904** 0.528 .836** 1**

P-value <0.001 <0.001 <0.001 -
MDBS(P) = Professionalism; MDBS(CM) = Communication; MDBS(CT) = Control; r = correlations
**Two-tailed P-value highly significant 

Table 2: Eigenvalues and unstandardized factor loadings in exploratory factor analysis of items of the modified dental 
beliefs scale

Component Initial eigenvalues Extraction sums of squared loadings
Total % of variance Cumulative % Total % of variance Cumulative %

1 6.079 35.757 35.757 6.079 35.757 35.757
2 1.668 9.810 45.566 1.668 9.810 45.566
3 1.433 8.429 53.996 1.433 8.429 53.996
4 1.317 7.745 61.741 1.317 7.745 61.741
5 1.138 6.693 68.434 1.138 6.693 68.434
6 0.888 5.224 73.658    
7 0.778 4.576 78.233    
8 0.662 3.892 82.125    
9 0.064 3.791 85.916    

10 0.561 3.300 89.216    
11 0.471 2.770 91.986    
12 0.337 1.984 93.970    
13 0.295 1.738 95.708    
14 0.244 1.437 97.145    
15 0.179 1.050 98.195    
16 0.166 0.974 99.169    
17 0.141 .0831 100.000    
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Discussion

The cross-cultural adaptation process is an important 
process in behavioral sciences especially when an 
instrument (questionnaire) is used in a language other 
than the instrument (questionnaire) was previously 
conceived. In any psychometric studies, the attitudes 
and other key factors cannot be assessed directly and are 
usually measured indirectly through a set of questions 
which act as pointers. Hence psychometric properties 
reduce the risk of bias in the modified instrument. In 
the Indian subcontinent, the cross-cultural assessments 
are of more relevance as there are 22 official languages 
and around 780 vernacular languages.

The present study demonstrated a good reliability 
and validity of MDBS among the study population. 
The reliability of the MDBS was in accordance with 
the studies done by Acharya,[5] Coolidge et al.,[15] and 
Coolidge et al. .[2] The high reliability of the scale is a 
very surprising factor as all the reliability values range 
from 0.96 to 0.75 which is consistently higher among all 
previously noted measurements.

Analysis of factor analysis

The exploratory factor analysis produced five factors 
with eigen values more than one with a total variance 
of 68%, This criterion known as the Kaiser Criterion 
suggests retaining all factors above the eigenvalue 

Table 3: Confirmatory factor analysis
Models d.f. χ2 χ2/d.f. CFI GFI AGFI RMSEA
Model 1 116 952.5 8.12 0.633 0.71 0.56 0.16
Model 2 87 678.6 7.8 0.70 0.78 0.79 0.15
d.f. = degree of freedom; χ2 = chi square; CFI = comparative fit index (CFI); GFI = goodness-of-fit index; AGFI = adjusted goodness-
of-fit index; RMSEA = root mean square error of approximation

Table 4: Comparision of Cronbach’s alpha and relevant statistics with previous studies
Scale Authors Country Setting Cronbach's 

alpha
Other relevant stats 

MDBS (17 
Items)

Pai et al. (Present study) India  Urban 0.76 The exploratory factor analysis 
produced five factors with eigen 
values more than one with a total 
variance of 68%,

MDBS (17 
Items)

Acharaya 2007 India Semi Urban 0.85 The subscales of “professionalism” 
“communication,” and “lack of 
control” had Cronbach’s alpha 
values of 0.71, 0.74, and 0.70, 
respectively

DBS (15 items) Karibe et al. (2019) Japan Urban 0.95 The factor analysis yielded two 
factors with eigenvalues above 1.0, 
which collectively accounted for 
65.8% of the variance

(DBS‐R) (28 
items)

Abrahamsson et al., 2006 Sweden Mixed 0.96 (Cornbachs alpha in different 
groups students 0.95, general 
dental patients 0.95, periodontal 
patients 0.97, and dental‐fear 
patients 0.95)

(DBS‐R) (28 
items)

Kvale et al., 2004 Washington (USA) Urban 0.95 The factor analysis yielded 
four factors, which collectively 
accounted for 63.9% of the 
variance.

DBS‐R) (28 
items)

Wu and Buchanan, 2020 China Mixed (Majority 
Urban)

 0.94 The mean overall score for the 
DBS-R was higher for the 24-item 
scale (85.2, 24 item and 72.7,2 8 
item)

DBS‐R) (24 
items)

Wu and Buchanan, 2020 China Mixed (Majority 
Urban)

0.93

DBS‐R) (28 
items)

Coolidge et al., 2005 Seattle (USA) Urban 0.95 0.86 For Professionalism, 0.91 for 
Communication, and 0.87 for Lack 
of Control 

DBS‐R) (25 
items)

Coolidge et al., 2005 Seattle (USA) Urban 0.95 0.85, for Professionalism 0.88, 
Communication and 0.83, Lack of 
Control
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of 1, hence five factors were included in the parent 
study. In the initial analysis done by Acharya, the 
20-item questionnaire was reduced to 17 item and 
were divided into three domains as in the RDBS. The 
author discussed that as many questions reflected the 
same opinions over and over again and hence the extra 
questions were eliminated from the revised scale. In 
the original DBS, there were five domains as discussed 
by Kvale et al.[4] which is similar to the findings of the 
present study. As the studies of Abrahamsson et al.[16] 
and Kvale et al.[17] extracted four factors in their analysis 
done on both dental phobic and nonphobic population 
in Washington and Sweden, respectively, which do not 
reflect the findings of the present study. (The table with 
different studies with Cronbach’s Alpha and other 
relevant statistics are presented in Table 4.)

Confirmatory factor analysis

The analysis using confirmatory factor analysis (CFA) is 
based more on the previously known theoretical models 
than the statistical component of the analysis and is 
governed by theoretical model-building strategies than 
just numerical rankings. This difference as to why five 
domains were extracted in exploratory factor analysis is 
understood in CFA as two of those factors represented no 
domains and were common for all the factors, hence when 
assed in the present study were removed from the analysis 
in Model 2 to know the differences in the latent variables. 
The model testing took place in various stages stating with 
the original model developed by Milgrom et al.[16] During 
the modeling procedures, the suggested domains did not 
show acceptable results from a statistical perspective 
and, as discussed above, this may be a result of different 
cultural and age-related factor with regard to individuals’ 
attitudes and views on dental health professionals.

The results of the present study indicate that the MDBS 
is a reliable and valid tool for the present population 
subset but certainly indicated a need for evaluation of the 
factor structure from that of the MBDS, which further 
opens up vistas pertaining to research on dental beliefs 
and its effect on adolescents across different sectors of 
society. The scale can be further developed and can be 
used to assess as to why adolescents, especially in the 
rural areas, do not utilize dental health services and can 
be used significantly to motivate people to do the same.

There may be certain limitations in the study, i.e., the 
employment of a Likert-type scale, tends to cause 
biases such as the central tendency bias and halo effect 
which are unavoidable. Further studies are needed to 
augment the influence of these biases on the Factorial 
properties DBS in general and MDBS in particular 
among different age groups and individuals with 
different psychological backgrounds.

Conclusion

There is evidence that MDBS is a reliable and valid 
instrument for assessing attitudes of patients toward 
dentists and dentistry. The results of the present study, 
however, consolidate the use of MDBS as a multifaceted 
intricate tool with good fit for the second model with 
two separate latent variables.
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