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Abstract
Caries is a serious public health problem and its control should be a priority. Proper caries
management is urgently needed to handle caries based on specific individual conditions in
Indonesia. CAMBRA methodology helps dentists identify the causes of caries by examining risk
factors in each patient.
The aim of this study is to assess the validity of the CAMBRA Indonesia version that was
developed according to guidelines for cross-cultural adaptation.
This was a validity and reliability test designated with Cohen’s Kappa. This study was carried out
by two groups of operators who performed an assessment using the CAMBRA Indonesia version
and the original CAMBRA. Both groups examined 36 pairs of mothers and children aged 0–5 years.
The mothers had a minimum education of a bachelor’s degree. The outcomes of caries risk
from each group was tested using Cohen’s Kappa.
The results of intra- and inter-examiner agreement was almost perfect with a k-value = 0.828
(range 0.81–1.00), with inter-examiner agreement at 94.4%. The Indonesian version of CAMBRA
was developed successfully to be used as an instrument assessing caries risk in children 0–5 years
old.
The inter- and intra-examiner agreement between the CAMBRA Indonesia version and the
original CAMBRA were confirmed.
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Introduction
Caries is a serious public health problem
and its control should be a priority. The presence
of caries and extraction may lead to dental
malocclusion and cause pronunciation problems
and low self-estem in children.1 Previous
research has suggested that the population of
individuals that is susceptible to caries continues
to increase along with age.2
In the United States, caries prevalence is
estimated to be five time higher than allergic
rhinitis.2 In Indonesia dental caries analysis
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results in Riset Kesehatan Dasar (Riskesdas)
2013, there was an increase in caries from
40.4% in 2007 to 53.2% in 2013.3 If converted to
the total population in Indonesia, more that 90
million people suffer from caries. In other
reasearch, in Gunung Anyar, Surabaya found
that 30.8% of children aged between 6 months
and 3 years already have early childhood caries.4
Study in Jakarta, found that 37.5% of breastfed
children and 70.8% of non-breastfed children
between 6-24 months have early childhood
caries.5 Based on these data, proper caries
management is urgently needed to control caries
based on specific individual conditions.
These
specific
conditions
include
pathological factors and protective factors that
both determine individual caries risk.6,7 Caries
risk assessment is important at childrens’ first
dental visit. Information that is obtained through a
caries risk assessment can guide a caries
treatment plan based on the age and risk of each
individual to effectively manage their caries
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process.8,9 This, in turn, could raise parental
awareness about the causes and conseqences
of caries, and help dentists to develop the most
suitable treatment for each patient.8
There are several available caries risk
assessment
methods,
including
Caries
Management by Risk Assessment (CAMBRA).
CAMBRA methodology helps dentists identify the
causes of caries by examining the risk factors in
each patient. From the available evidence, the
dentist will correct the etiology by managing the
patient’s own risk factors, using specific
treatment recommendations, including behavioral
modification,
chemistry
and
non-invasive
procedures.9
Currently CAMBRA has been validated
and translated into several languages. In Asia,
CAMBRA has been validated and used in South
Korea10 and Thailand.11 Based on this, it is
necessary to have caries risk measurement tools
such as CAMBRA, which can be used and
understood in Indonesia. Therefore, this study
examined a CAMBRA Indonesia version, which
has been validated.
Materials and methods
The study was approved by Universitas
Indonesia’s ethics committee. We adopted the
CAMBRA questionnaire forms for children 0–5
years old from the California Dental Association
(CDA), University of California, San Fransisco.
The forms (see Figures 1 and 2) consist of an
original CAMBRA form and a self-management
goals form aligned with the CAMBRA protocols.
We were granted permission from Gayle
Mathe, the Community Program Director of CDA,
to do this research. The first step was to perform
a translation in accordance with Guillemin et al.’s
(1993) guidelines covering translation into the
country’s
language,
back-translation
to
instrument language, assessment by an expert
committee and confirmation from the original
instrument maker, in this case the original
CAMBRA. Figures 3 and 4 are the CAMBRA
Indonesia version and the translated selfmanagement goals form, respectively.
The study population consisted of 36
pairs of mothers and children from newborn to 5
years of age who received a base-line
examination. Both mother and child were new to
CAMBRA and had not received any prior
CAMBRA recommendations. The baseline
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Caries Risk Assessment (CRA) was performed
June 2017 by pediatric dentistry residency
students in the Pediatric Clinic, RSGM Faculty of
Dentistry, Universitas Indonesia.
Twenty-four residency students were
divided equally into two groups. The first group
did the examination with the CAMBRA Indonesia
version and the other group used the original
CAMBRA version. The students in this study had
the same level of TOEFL ITP with a minimum
score of 450, and were also new to CAMBRA
without any prior CAMBRA training. Both groups
were tranined separately regarding CAMBRA.
This training was limited only to how to fill out the
forms and how to determine the patient’s caries
risk status, without any language interventions.
The 36 pairs of mothers and childern
were examined two times, with operators using
original CAMBRA and the CAMBRA Indonesia
version. After the CAMBRA form was filled out by
an operator, mothers were asked to choose two
pictures from the self-management goals form
after the operator interpreted the pictures, in
accordance with their child’s caries risk. This
form was then collected and the patient’s caries
risk was compared between both groups using
Cohen’s Kappa. The expected k-value was 1.
The duration of the examination and
completion by the operators of the CAMBRA
forms were being recorded by a time keeper, and
the two groups were compared. Unpaired
comparison between the groups was tested
using the Mann-Whitney test. The level of
significance for the test was p = 0.05. The study
protocols were approved by the University Ethical
clearance board, and patients signed an
informed consent form to participate in the study.
Results
Results of this research on the validity
and reliability test of the CAMBRA Indonesia
version were conducted at the Pediatric Dentistry
Clinic, RSGM Faculty of Dentistry, Universitas
Indonesia using a total sample of 24 operators
who participated in the Pediatric Dentistry
Residency Program following the calibration of
CAMBRA. This study was also attended by 36
pairs of mothers and children aged 0–5 years, in
which the mother had a minimum of a bachelor’s
degree, and who were willing to take part in this
research. Data collection was conducted in June
2017. Table 1a presents the distribution of
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research subjects: operators, patients and
gender of the children.
Based on Table 1, it can be seen that
there are a total of 72 examination forms that
were used in the study and were divided into two
groups: 36 forms for CAMBRA Indonesia and 36
forms for the original CAMBRA. A total of 24
operators were divided into two groups consisting
of 12 operators using the CAMBRA Indonesia
version and 12 operators using the original
CAMBRA. Table 1b also shows that there were
55.6% girls and 44.4% boys, with total of 36 pairs
of respondents.
To obtain compatibility between the
CAMBRA Indonesia version and the original
CAMBRA, a validity and reliability test of the two
versions was conducted. Based on the caries risk
results that were determined from use of the
CAMBRA Indonesia version and original
CAMBRA, a statistical test was performed to
learn whether there were matching results and
agreement between operators. This intra- and
inter-examiner agreement was calculated using
Cohen’s Kappa, as presented in Table 2.
It is shown in Table 2 that the k value
(kappa value) is k = 0.828 with the inter-examiner
agreement is 94.4%. This indicates there is a
perfect agreement between operators using the
CAMBRA Indonesia version and the original
CAMBRA in interpreting the forms and assessing
the children’s caries risk to the same subjects.
We also compared the duration of
examination in seconds between operators using
each
CAMBRA
version.
The
unpaired
comparison was calculated and determined with
the Mann-Whitney test, described in Table 3. The
test showed that the mean duration of
examination using the original CAMBRA is longer
than with the CAMBRA Indonesia version, yet
there is no statistically significant difference
between both groups.
In Table 4, the image distribution selfmanagement goals were chosen by the mother
after being interpreted by the operator in
accordance with the conclusion of caries risk in
children. In the table, we divided mothers into
three categories: category 1 if the mother did not
choose a similar goal picture, category 2 if the
mother choose one similar picture, and category
3 if the mother choose two similar pictures. The
table shows that category 2 had 18 mothers
(50%) and category 3 had 14 mothers (38.89%);
both are higher than category 1, which had only
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four mothers in it (11.11%). This indicates that
the operator’s interpretation and perception of the
patient’s caries risk are the same, whether the
operator was using the Indonesian version of
CAMBRA or the original CAMBRA version.
Discussion
In the cross-cultural adaptation of
CAMBRA, it is necessary to show that the
instrument is relevant and valid culturally in the
country where the instrument is adapted. The
first step is to perform a translation in accordance
with Guillemin et al.’s guidelines covering
translation into the country’s language, backtranslation to instrument language, assessment
by an expert committee and confirmation from
the original instrument maker, in this case, the
original CAMBRA.12
Translations were performed after we
received permission to conduct the validity and
reliability research of the CAMBRA Indonesia
version from the copyright owner, California
Dental Association (CDA), University of California,
San Fransisco, in this case represented by Gayle
Mathe, CDA community programs director.
There was one statement that we
changed to be more suitable for use in Indonesia:
“Caregiver has low health literacy, is a WIC
participant and/or child participates in Free Lunch
Program and/or Early Head Start,” because
those three programs are United States
government programs for low socioeconomic
status that is stated by goverment law.13
Indonesia does not have these programs, but
does have a similar program, so we replaced
them with BPJS Penerima Bantuan Iuran (BPJS
PBI), a program where the eligible participant is a
family with low socioeconomic status that is
assigned by the government and set by
government law.14 Where it was reported in other
study that socioeconomic status also determine
the caries risk status of patient.15 Furthermore,
BPJS PBI also provides dental protection to its
members.
The number of operators that participated
in this research was 12 operators using the
original CAMBRA and 12 operators using the
CAMBRA Indonesia version. The inclusion
criteria to be an operator for this study was to
have a TOEFL ITP® score of at least 450. It was
intended that the operator have a homogeneous
English language ability. TOEFL 450 is included
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in category B1 in The Common European
Framework of Reference for Language (CEFR).16
Category B1 is described as the ability to read
including understanding the process of
description and narrative that is relatively simple
in academic texts.17
In this study, we invited 36 pairs of
mothers and children aged 0–5 years.
Participating mothers had to be college
graduates, with a minimum of a bachelor’s
degree. We aimed to have a homogeneous
knowledge and perception by the mothers at the
time of interviewing the operator in examining
their children’s caries risk using CAMBRA. As
stated in the literature, knowledge can be
obtained and influenced by the education
process. A person’s level of education can
describe her knowledge, which may also affect
perception from within.18 Other studies have
reported that maternal knowledge and perception
of oral hygiene are associated with caries risk in
children.19
In this study of CAMBRA, caries activity
status of mother also has an important role in
determining child’s caries risk. This is in
accordance with other study, that also using
child-mother pairs with dental caries. It shows a
significant relationship in caries between mother
and child. The study found that child caries
scores increased as mother caries score rose.20
There are several methods in determining
caries risk from patients in recent years.
CAMBRA is a system developed by the
California Dental Association, and has been
validated and proven as a system in determining
caries risk.21 Hence validation of the CAMBRA
Indonesia version is required in determining
caries risk in Indonesian children. This research
is the first research conducted in Indonesia. The
validity and reliability test of the CAMBRA
Indonesia version was conducted with the
Cohen’s Kappa reliability test (intra-examiner
agreement) between dentists using the CAMBRA
Indonesia version against dentists using the
CAMBRA original version.
The Cohen’s Kappa test aimed to learn
whether the Indonesian version of CAMBRA
could result in a similar interpretation as the
original CAMBRA as a way to determine caries
risk in children. Intra- and inter-rater reliability is a
concern in many studies, as many operators may
generate different perceptions and interpretations
when collecting data. The importance of an
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operator producing consistent interpretation in
evaluating a sample is an important factor in the
reliability of the quality of the instrument that is
under research.22
There are satisfying results in the validity
and reliabilty test of the CAMBRA Indonesia
version. Cohen’s Kappa test had an intraexaminer agreement that shows k value = 0.828
with inter-examiner agreement at 94.4% in
determining caries risk. Thus, the CAMBRA
Indonesia version is proven to produce similar
interpretation as the original CAMBRA in
determining caries risk in children aged 0–5
years. Furthermore, the CAMBRA Indonesia
version can also produce the same results for a
child’s caries risk, with almost prefect agreement
94.4% with original CAMBRA.
This is consistent with the literature.
When the k value minimal 0.80 is performed in
the medical field, it means that the instrument
being tested is valid. The same author (Mary L,
2012) also suggests 80% as the minimum interexaminer agreement that is acceptable for
clinical research.22 In this research, the k value of
0.828 was followed by 94.4% inter-examiner
agreement, showing that the CAMBRA Indonesia
version is valid and reliable.
It also indicated that the CAMBRA
Indonesia version can produce the same
accurate degree of interpreting a child’s caries
risk as the original CAMBRA. Literature also says
that it is important to assess the degree of interexaminer agreement to draw the conclusion that
the instrument in the reasearch is valid and
useable.22
At the beginning of this research, each
group of operators received training that was
limited to how to use CAMBRA and how to fill out
the forms. This is in accordance with the
literature that states that research designed with
the Cohen Kappa test usually includes training
for the operator or the examiner, and is followed
by assessing whether the two groups of
operators can produce similar results to the same
phenomenon.22
Training and calibration for these two
groups was carried out so that operators could
implement the results of the training to reduce
the variability in how they interpreted CAMBRA
and concluded the child’s caries risk, where this
variability could be a potential bias in the data
retrieval. In accordance with the literature, the
examiner was expected to attend the training and
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could be assessed on effectiveness of the
training and generate a degree of agreement
(inter-rater reliability) between operators.22
The duration of examination from both
groups (with CAMBRA Indonesia version and
original CAMBRA) was recorded by a time
keeper. This duration was compared using the
Mann-Whitney test. Table 3 shows that the
examination duration with the CAMBRA
Indonesia version was shorter than with original
CAMBRA, but it was not statistically significantly
different (p value > 0.05). This may be because,
although
Bahasa
Indonesia
is
more
understandable as the operator’s native
language, English has become the international
language that is used in daily life.
The pictures of the self-management
goals that were choosen by the mothers, after
being interpreted by two operators using each
CAMBRA version, were expected to produce a
homogeneous selection of pictures between the
two operators. Where most of the mothers
belonged to category 2 and 3, which consisted of
at least one similar picture, this indicates that
operator interpretation and perception to caries
risk is the same. Thus, both operators can
suggest the same pictures in self-management
goals for the mothers to choose.
This process in CAMBRA is mentioned as
motivational interviewing. CAMBRA literature
states that a brief version of motivational
interviewing with a patient-centered counseling
technique has been found to be effective in
reducing caries in young children. Encouraging
mothers to engage in self-care behaviors will
reduce child caries risk.23
This reasearch, where mothers were
asked to choose by themselves their self-
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management goals, is consistent with CAMBRA
protocols. It states in CAMBRA philosophy that
there is a collaboative relationship in which the
patient’s autonomy and choice are respected.
Trust is establishing such a connection and is
invaluable in influencing the patient to act or to
change their behavior. Parents that are well
motivated can effectively control their child’s
caries risk.23
Conclusions
The CAMBRA Indonesia version has
been proven to be valid and reliable. The
Cohen’s Kappa test has a k-value of 0.828,
which means an almost perfect agreement. The
CAMBRA Indonesia version also has a
percentage inter-rater agreement of 94.4%,
which means perfect agreement against the
original CAMBRA version. Therefore, the
CAMBRA Indonesia version can be used as a
standard diagnostic tool to determine the risk of
childhood caries in children aged 0–5 years in
Indonesia.
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Figure 1. Original CDA Cambra for age 0–5 years.
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Figure 2. Original self-management goals CDA form.
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Figure 3. CAMBRA Indonesia version for age 0–5 years.
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Figure 4. Self-management Indonesia version.
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Indonesian
version
Original
TOTAL
Indonesian
version
Original
TOTAL
Boys
Girls
TOTAL

Questionnaire Form

Examiner (Operator)

Pair of mother and children
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n
Percentage %
(quantity)
36
50
36
72
12

50
100
50

12
24
16
20
36

50
100
44,44
55,56
100

Table 1a. Sample distribution.

CAMBRA
orginal

CAMBRA Indonesia
%
version
Agreement
Low Moderate High
1
0
0
94.4
0
5
1
0
1
28

Low
Moderate
High

k

Kappa

0.828

Almost
perfect

Table 1b. Intra- and inter-examiner agreement between CAMBRA Indonesia version and original
CAMBRA. k= kappa value; Kappa = strength of agreement.

CAMBRA Indonesia
(n=36)
CAMBRA original (n=36)

Median
(minimum-maximum)
366 (184-764)

p-value

0.107*
435 (241-745)

Tabel 2. Mann-Whitney test result, unpaired comparison in duration of examination between
CAMBRA Indonesia version and original CAMBRA.

CAMBRA
Indonesia and
CAMBRA original

N
14

Picture choose by Mother
3
2
1
%
N
%
N
%
38.89

18

50

4

11.11

Total
n

%

36

100

Table 3. Self-management picture distribution that is choosen by mother, based on operator
interpretation of child’s caries risk. 3: Mother choose 2 similar pictures; 2: mother choose 1 similar picture; 1: mother did not
choose any picture.
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