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ABSTRACT

INTRODUCTION: Currently, there is no questionnaire that measures oral hygiene behavior in adolescents based
on the theory of planned behavior (TPB) that specifically evaluates tooth-brushing behavior (brushing teeth twice
a day: in the morning after breakfast and at night before going to sleep).

OBJECTIVES: The present study aimed to develop a valid and reliable oral hygiene behavior questionnaire for
adolescents based on TPB.

MATERIAL AND METHODS: The study comprised questionnaire development and testing (validation procedure)
stages, followed by field testing (internal consistency, validity, test-retest reliability, and confirmatory factor analysis).
REsuLTS: The result of the validity test (alignment between items), including the corrected item-total correlation
for all items of the questionnaire was > 0.3 (all items correlated with the overall scale score). Internal consistency
reliability using Cronbach’s o indicated good reliability, with an average value of > 0.8. The intraclass correlation
coefficient (ICC) was > 0.73. The criterion validity result showed that perceived behavioral control and intention
correlated significantly with plaque scores (p < 0.001) but were not correlated with attitudes and subjective norms.
The factorial structure stability for all items was valid for measuring the factor.

ConcLusIoNs: Our adolescent oral hygiene behavior questionnaire based on TPB contains relevant matter that can
be understood by students and shows good internal consistency reliability and ICCs. The validity of the criteria was
good for perceived behavior control and behavior intentions of oral hygiene and had a valid construct.
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INTRODUCTION of caries was 73.4% in individuals aged 10-14 years, and
75.3% in those aged 15-24 years. The decayed, missing,

In some Asian countries, including Indonesia, den-  and filled teeth index value was 1.8 in individuals aged

tal caries remains a major problem, with oral disease  10-14 years, and 3.1 in those aged 15-24 years [2].
affecting 60-90% of school children [1]. The Indone-  The proportion of daily tooth brushing in the 10-14 years
sia basic health research reported that the prevalence age group was 96.5%, and 98.5% in the 15-24 years old
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age group. However, the percentage of people brushing
their teeth for the correct length of time was 2.2% in
the 10-14 years age group and 3.5% in the 15-24 years age
group, and most people brushed their teeth in the morn-
ing and evening (90.7%) [2].

Oral hygiene maintenance behavior is an indicator
of oral health status. Caries and periodontal disease are
the main problems arising from unclean teeth due to
plaque. Brushing is one of the most effective ways to re-
duce plaque, and dental caries can be prevented by reg-
ular brushing using fluoridated toothpaste [3]. Brushing
twice a day is the recommended practice to prevent and
control many dental diseases [4].

The World Health Organization defines adolescents
as people aged between 10 and 19 years old [1]. Adoles-
cence is the transition period from childhood to adult-
hood, characterized by physical, mental, physiological,
and intellectual changes, and has an impact on behavior.
During adolescence, behavioral patterns, such as nega-
tive oral health behaviors develop, which tend to contin-
ue into adulthood [5].

The high prevalence of caries observed in adolescents
may be attributed to tooth-brushing behavior, which, al-
though may be performed twice a day;, is often not carried
out at the right time of day (in the morning after break-
fast and at night before going to sleep); therefore, the oral
health status remains low. In order to reduce the risk
of caries and to improve oral health status in adolescents,
it is necessary to increase the frequency of tooth brushing
at the right time. Results from a study by Rahardjo et al.

Questionnaire development construction and qualitative
evaluation of measuring questionnaire item

}

Study 1:
Content and face validity (judgments form a group of experts)

!

Study 2:
Test item validity, internal consistency and test-retest reliability
(n=50)

!

Study 3:
Test item validity, internal consistency reliability and criterion validity
(n=251)

!

Study 4:
Confirmatory factor analysis, assess the theoretical of questionnaire
(n=723)

FIGURE 1. Development and field testing of adole-
scents’ oral hygiene behavior questionnaire based on
the theory of planned behavior

proved that effective education aimed at increasing the du-
ration and frequency of tooth brushing from one time to
twice per day is very much needed in Indonesia [6].

Intervention is required to increase the frequency
of correct brushing. To develop appropriate intervention
strategies, it is necessary to understand determinants
of tooth brushing behavior in adolescents to motivate
and encourage good and proper brushing behavior that
can be performed regularly and maintained until adult-
hood. The theory of planned behavior (TPB) is a widely
used theoretical model that can map the psychological
causes of oral health behavior [7, 8].

According to Ajzen, the TPB includes three indepen-
dent determinants of psychological factors of intentional
behavior that generally affect behavior, specifically atti-
tudes related to individual behavior evaluation, subjec-
tive norms that refer to what other people consider im-
portant and belief of what must be done, and perceived
behavior control, which is the ease or difficulty perceived
by individuals to perform a certain behavior [7].

In Indonesia, no validation scale for oral hygiene
behavior is available, which is supported by integrating
the measurement of variables included in TPB in one sin-
gle tool. Therefore, it is appropriate to create and validate
a questionnaire for cultural environment in Indonesia.

OBJECTIVES

The present study aimed to develop a questionnaire
to measure adolescent oral hygiene behavior based on
the TPB to assess determinants of oral hygiene behavior
in adolescents (brushing teeth twice a day, in the morn-
ing after breakfast and at night before going to sleep).
The results of this assessment may be used to develop
appropriate oral health intervention programs for ado-
lescents in Indonesia.

MATERIAL AND METHODS

This was cross-sectional study, with ethical eligibility
obtained from the Independent Institute of the Research
Ethics Commission of the Faculty of Dentistry, Univer-
sitas Indonesia (protocol no. 070330517). The study
comprised of questionnaire development and testing
(validation procedure) stages (Figure 1). The partici-
pants were adolescents aged 13-15 years from a junior
high school in Bandung, who completed the question-
naire to measure adolescent oral hygiene behavior.

DEVELOPMENT QUESTIONNAIRE STAGE

The development stage involved construction and
qualitative evaluation of the measuring questionnaire items
as well as preparation in line with the questionnaire con-
struction based on the TPB from Francis et al. [9]. Items
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in the questionnaire were used to evaluate specific oral hy-
giene behavior (brushing teeth twice a day: in the morning
after breakfast and at night before going to sleep) based on
the TPB. Qualitative evaluation of the measuring items was
performed based on studies and assessments from two oral
health experts and one psychologist.

A set of questionnaire items was formulated to assess
each construction based on the TPB (attitudes, subjec-
tive norms, perceived behavior control, and intention).
Attitude toward a behavior indicates a person’s overall
evaluation of the behavior. It is assumed that two compo-
nents interrelate, namely beliefs about the consequences
of the behavior and the corresponding positive or neg-
ative judgments about each feature of the behavior [9].

The development of our model questionnaire included:
1. Attitude assessment related to respondents’ opinion

about “maintaining good oral hygiene by brushing
teeth twice a day in the morning after breakfast and at
night before going to sleep”. Attitudes were measured
using a nine-word statement in a semantic differential
format. Direct assessment involved the use of bipolar
adjectives. This questioning attitude used a 7-point
Likert scale, such as 1 = unimportant to 7 = important,
1 = unpleasant to 7 = pleasant, and so on: unhealthy-
healthy, negative-positive, annoying—not annoying, not
useful-useful, boring—exciting, painful-painless, and
stupid-smart. The total score for respondents attitude
was built by adding nine items (ranging from 9 to 63).
A higher score indicated more positive attitude.

2. Subjective norm assessments contained questions
like: “What do you think about always remind/tell me
to brush my teeth twice a day in the morning after
breakfast and at night before going to sleep”. Subjective
norm variables were evaluated using five items based
on reference groups/ individuals, who are closest to
students and who tend to apply social pressure regard-
ing behavior to motivate students (parents, dentists,
close friends, friends at school, and friends outside
of school). This subjective norm used a 7-point Likert
scale (1 = disagree to 7 = agree). Total subjective norm
scores were constructed by adding five items (ranging

TABLE 1. The questions asked in the questionnaire

from 5 to 35). Higher score indicated more positive
subjective norms.

3. Questions concerning perceived behavior control in-
cluded items on how confident the student was to be
able to perform the target behavior (brushing the teeth
twice a day: in the morning after breakfast and at night
before going to sleep) as well as the difficulty or ease
of doing so. Perceived behavioral control was measured
using a sum score constructed from three items, i.e.,
“If I want, I can routinely brush my teeth twice a day
in the morning after breakfast and at night before
going to sleep”, which was answered with endpoints
1 = disagree to 7 = agree; “For me, routine daily brush-
ing twice a day in the morning after breakfast and at
night before going to sleep, is... ...to do”, with the end-
points 1 = difficult to 7 = easy; and “I am able to brush
my teeth twice a day in the morning after breakfast
and at night before going to sleep every day”, which
was answered with endpoints 1 = disagree to 5 = agree.
The sum score for respondents’ perceived behavior
control was constructed by adding the three items
(ranging from 3 to 21). Higher score indicated more
positively perceived behavior control.

4. Intention can be used as a measure of proximal be-
havior. The intention was evaluated by one question
“Do you have intention to routinely brush your teeth
twice a day in the morning after breakfast and at night
before going to sleep?” For this single-item measure,
the number circled indicated the behavioral intention
score [9]. The respondents indicated on 7-point scales
with 1 = no intention to 7 = strong intention (ranging
from 1 to 7). Higher score indicated more positive in-
tention.

In all four variable, the mean sum score of each
of these scales were assessed via calculation of means,
and high sum score indicated a positive attitude, strong
perceived approval from significant others, and a high
level of perceived behavior control of the ability and
strong intention to brush regularly twice a day af-
ter breakfast and at night before going to sleep. A list
of the questionnaire questions is provided in Table 1.

Attitudes
towards oral
hygiene

boring—exciting, painful-painless, and stupid—smart)

“Maintaining good oral hygiene by brushing teeth twice a day in the morning after breakfast and at night before going to sleep”.
According to your assessment of the statementiis ......
(unimportant—important, unpleasant-pleasant, unhealthy—healthy, negative—positive, annoying—not annoying, not useful—useful,

Subjective
norms

What do you think about:".................. always routinely remind/tell me to brush my teeth twice a day in the morning after
breakfast and at night before going to sleep?” (disagree—agree)

Perceived
behavior control
to do” (difficult—easy)

“If want, | can routinely brush my teeth twice a day in the morning after breakfast and at night before going to sleep” (disagree—agree)
“For me, the routine of brushing teeth twice a day in the morning after breakfast and the night before going to sleepis ............

“l'am able to brush my teeth twice a day in the morning after breakfast and at night before going to sleep every day” (disagree—agree)

Intention

(not intention—strong intention)

“Do you have intention to routinely brush your teeth twice a day in the morning after breakfast and at night before going to sleep?”
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TESTING STAGE (VALIDATION PROCEDURE)

Study 1 measured the validation procedure (content
validity). This referred to the accuracy of measurement
based on the content of measuring questionnaire to en-
sure that the variable items used have fulfilled the whole
concept. The compiled variable items were then re-
viewed, assessed by the oral health experts, and evalu-
ated regarding the composition of each item and its re-
lationship to item variables. Face validity tests were then
performed on six junior high school students.

In study 2, the item validity test was conducted us-
ing the corrected item-total correlation (CITC) to esti-
mate the reliability of internal consistency for each scale
using Cronbach’s a coefficient. Test-retest reliability
was demonstrated by intraclass correlation coefficients
(ICCs). The questionnaires were completed by 50 junior
high school students.

In study 3, the item validity test was performed using
the CITC, reliability test using Cronbach’s a reliability co-
efficient, and criteria validity test. The questionnaire was
completed by 251 junior high school students (students
who have their second molars), and their oral hygiene
(plaque score) was examined, since plaque was the main
cause of caries and gingivitis. Plaque score measurement
was performed using the O’Leary method, which assessed
the presence or absence of plaque on all four tooth surfac-
es [10]. Plaque scores were used in the criterion validity
test. Inter-rater calibration was previously performed by
three examiners using the k value of calibration results
(0.87). An item validity test (alignment between items)
was completed using the SPSS program with CITC.
Jones et al. recommended that items with a CITC value
of < 0.30 should be deleted or revised [11]. Therefore,
the reliability test of the questionnaire was conducted
using Cronbach’s o reliability coefficient method, with
a minimum cutoft of 0.6, according to Parish et al. [12].
Criteria validity test was performed using Spearman’ cor-
relation coeflicients, and showed significant correlation
values (p < 0.000) with plaque scores [13].

Study 4 included a confirmatory factor analysis (CFA)
to determine the construct validity (the extent to which

TABLE 2. Socio demographic characteristics of the stu-
dy sample (n=723)

Variable n (%)

a questionnaire can be measured based on theoretical
construction). The questionnaires were completed by
723 junior high school students. Criteria with a loading
factor of > 0.40 were considered valid in the CFA [14].

RESULTS

The characteristics of respondents (Table 2) with com-
plete data that could be analyzed were from 723 students
of state and private junior high schools in Bandung. A total
of 60 respondents dropped out of data because the data was
incomplete. The number of male and female respondents
was balanced, and most of the respondents were 13 years
old.

Study 1 measured the content validity of the question-
naire. Oral health experts indicated that the composition
of items in every variable was sufficient, even though
some items were modified based on their suggestions,
and some words were omitted to increase the clarity
of meaning. The face validity test was conducted using
six junior high school students, and the students reported
experiencing confusion and ambiguity when completing
the questionnaire, due to words that were difficult to un-
derstand, inaccurate translation, and difficulty in under-
standing the format of measuring questionnaire. Field
observation results showed that some students asked
questions because of confusion regarding how to fill out
the questionnaire using a Likert scale.

Study 2 involved 50 students for item analysis on oral
hygiene behavior measuring devices based on the TPB,
with CITC values of > 0.3 for all items in variables. Cron-
bach’s o values were > 0.7 for all three variables (attitude,
subjective norms, and perceived behavior control), indi-
cating a reliable questionnaire item (Cronbach’s o val-
ue > 0.6 confirmed reliability). The test-retest with ICC
values was > 0.73 for the four variables (attitude, subjec-
tive norms, perceived behavior control, and intention).

The results of study 3 involving 251 students showed
good CITC values > 0.3 for all questionnaire items (Ta-
ble 3). However, one item (attitude 2) had a CITC value
of < 0.3. The reliability of all variables presented good
reliability, with Cronbach’s o values > 0.80.

In the intention questionnaire in studies 2 and 3, face
and content validity were only performed based on expert
studies and decisions due to the small number of items.
The results of validity of the criteria and the correlation
between oral hygiene behavior questionnaires and plaque

Age scores using Spearman’s correlation coeflicient demon-
13 years 401(55.5) §trated s1gn1ﬁca.nt resglts (p < 0.000) for percelv.ed behav-
ior control and intention (Table 4). However, this correla-
14 years 26(313) tion was not significant for attitudes and subjective norms.
15 years 96 (13.3) Floor or ceiling effects are present, if more than 15%
Gender of respondents achieved the lowest or highest possible
Female 344 (47.6) score, respectively. Results of floor and ceiling effect
from 4 measured variables (only intention) had a high
Male 379 (52.4) g

ceiling effect (41.9%).
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TABLE 3. Internal reliability analysis of the oral hygiene
behavior questionnaire based on the theory of planned
behavior (n=251)

TABLE 4. Criterion validity for the oral hygiene behavior
questionnaire based on the theory of planned behavior
(n=251)

Oral hygiene . Total tooth surface with plaque
Variable
TPB item Corrected Cronbach’s o Cronbach's r p
item — tt?tal value if item o.value Attitude 0032 0,615
correlation deleted
. Subjective norm 0.072 0.255
Attitude 1 0.43 0.80 0.81
- Perceived behavior control -0.434 0.000
Attitude 2 0.21 0.83
- Intention -0.569 0.000
Attitude 3 0.50 0.80
Attitude 4 0.51 0.80
Attitude 5 057 0.79 TABLE 5. Loading factor value for each valid indicator
Attitude 6 0.60 0.79 represents the result of the oral hygiene behavior qu-
Attitude 7 0.59 0.79 estionnaire analysis (n=723)
Attitude 8 0.53 0.79 TPB item Loading factor
Attitude 9 0.66 0.78 Attitude 1 0.47
Subjective norms 1 033 0.83 0.80 Attitude 2 048
Subjective norms 2 0.36 0.85 Attitude 3 0.69
Subjective norms 3 0.81 0.70 Attitude 4 0.74
Subjective norms 4 0.78 0.71 Attitude 5 057
Subjective norms 5 0.76 0.72 Attitude 6 077
Perceived behavioral 074 0.90 0.89 Attitude 7 046
control 1 :
ool | Attitude 8 0.63
Perceived behaviora ;
control 2 0.82 0.82 Attitude 9 0.74
Perceived behavioral 086 079 Subjective norms 2 052
control 3 ' ’ Subjective norms 3 0.93
Subjective norms 4 0.91
Subjective norms 5 0.85
The results of study 4 for CFA (Table 5) included - -
. 1 . Perceived behavioral control 2 0.77
the items that developed the indicators of attitude, sub- : :
jective norms, perceived behavior control, and intention | Perceived behavioral control 3 0.80

were valid, with factor loading values > 0.4. However,
there were two invalid items: subjective norms (1) and
perceived behavior control (1). However, the theoretical
model agreed with empirical data. The criteria used to
test the goodness-of-fit model were y? (377.356), GFI
(0.94), RMSEA (0.05), and CFI (0.95).

DISCUSSION

This assessment tool is designed to measure oral hy-
giene behavior in adolescents, as recommended brush-
ing teeth twice a day: in the morning after breakfast
and at night before going to sleep. Study 1 measured
the validation procedure (content validity). This refers to
the accuracy of the measurement based on the contents
of the measurement questionnaire, and oral health ex-
perts have assessed that the variable items used have ful-
filled the entire concept. Our research involved multistage
testing of persistent questionnaire approach. The face va-
lidity results showed some revisions to the use of words

about oral health that are still common for adolescents
and focus on slang terms. The filling method was guided,
and an example of how to fill out a questionnaire using
a Likert scale was provided.

The results of study 2 with the item validity test
showed that all items of the questionnaire were valid.
Internal reliability tests (Cronbach’s o) for each vari-
able indicated good values. The results of the test-retest
questionnaire were repeated after one week and the re-
sults demonstrated good stability. This indicates that
the measuring questionnaire was reliable, since it pro-
duced the same relative results when the questionnaire
was completed again by the same individuals and at dif-
ferent times [15].

In study 3, all the TPB variable items were valid.
However, one item from the attitude component
(item 2) had a low CITC value (invalid). It may be that
the equivalent word was less precise or confusing, which

J Stoma 2020, 73,3
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was between difficult (scale 1) and fun (scale 7). There-
fore, in the questionnaire items, the word ‘difficult’ will
be changed to unpleasant and fun will be changed to
pleasant. The reliability test results showed the average
Cronbach’s o value for all items in all variables as reli-
able [12]. Content validity tests showed valid, and retest
results were stable.

The results of the criterion validity test presented that
only the perceived behavior control variable and intention
variable were significantly correlated (the higher the ques-
tionnaire score the lower the plaque score). Variable atti-
tudes and subjective norms did not correlate. However,
the TPB questionnaire is a behavioral concept, all items
on the oral hygiene behavior questionnaire can be used
together to assess adolescent oral hygiene behavior.

The result of floor and ceiling effect from each mea-
suring instrument showed that the intention score had
a ceiling effect. These results illustrate the differences be-
tween each respondent, which can be caused by arbitrary
answers from respondents or difficulties on answering
questions.

Construct validity tests were carried out, one of
which was CFA to assess the theoretical construct of
the questionnaire (construct validity) of adolescent
oral hygiene behavior. The results of the factor analysis
showed that the measuring questionnaire had a valid
construct (indicators grouped according to their latent
variables were consistent in the construct) after the two
indicators were excluded due to smaller loading factors.
The model based on the goodness-of-fit test fulfilled
the criteria; therefore, it was theoretically in accordance
with the empirical data. The final results indicated that
the questionnaire for adolescent oral hygiene behavior
was reliable and valid.

Our questionnaire may be useful to assess the extent
of adolescent attitudes and their ability to control the be-
havior and to identify who can motivate them to regu-
larly brush their teeth twice a day. These results confirm
the outcomes of a previous study, and therefore add to
the construct validity of the TPB towards oral health be-
havior. Another similar study on oral hygiene behavior
based on the TPB component in older age group and
parents of preschool children may explain the propor-
tion of significant differences in some oral hygiene be-
haviors [8-16].

This questionnaire can help to understand the rele-
vant determinants of adolescent oral hygiene behavior,
so that it can be useful for planning an appropriate inter-
vention program. This sample is limited to adolescents
of only one city in Bandung. The potential bias can occur
because students already know that their teeth would
be checked. This could not be avoided because a week
before the study, the parents of participants were ought
to provide an informed consent. In addition, fill out
process was performed together in a classroom, where
the possibility of cheating could occur, even though it
was monitored by adults.

Future studies are required to assess adolescent
populations with different cultures and criteria that af-
fect adolescent oral hygiene behavior. Factors, such as
language and ability to read, must be considered when
evaluating different ethnic groups and individuals from
diverse backgrounds as well as oral health conditions.
Furthermore, the questionnaire criteria need to be test-
ed for validity in relation to other health status factors,
such as the gingival index and caries index.

CONCLUSIONS

This preliminary validation study revealed that oral
hygiene behavior questionnaire was a reliable and valid
tool for measurement of adolescent oral hygiene behav-
ior. Interventions to improve oral hygiene self-care be-
havior should be based on the TPB, so that the interven-
tion program can be planned appropriately.
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