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Background. Oral health promotion programs have been implemented in primary schools formany years in)ailand. Oral health literacy
has been introduced as a health promotion outcome; however, no assessment tool has been developed for this age group.)e objective of
this study was to develop and validate the Test of Functional Health Literacy in Dentistry for Primary School Children (P-TOFHLiD).
Materials and Methods. )e P-TOFHLiD was developed by modifying contents and outlines using a previously validated tool for older
adults, then verified by two experts for face validity. A cross-sectional study was conducted with samples collected from 118 grade-six
students from two government schools in ChiangMai Province,)ailand.)e P-TOFHLiD and a previously validated word recognition
test were administered, followed by oral examination to assess reliability, concurrent validity, convergent validity, and predictive validity
and establish the cut-off score of the tool. )e statistical analysis was performed using SPSS version 25. Results. )e internal reliability of
P-TOFHLiD was good (α� 0.808). )e correlation coefficient between the P-TOFHLiD and grade point average was 0.478 (p value
<0.001), which is the represented concurrent validity of the tool. Coefficients between P-TOFHLiD and a word recognition test was 0.422
(p-value <0.001) for convergent validity. P-TOFHLiD was significantly correlated with the number of missing teeth from tooth decay
(p-value<0.05), but the correlation coefficientwas poor (r� −0.100).)e cut-off scores for adequate oral health literacywere set at≥21 out
of the total scores of 26. Conclusion. P-TOFHLiD presented good validity and reliability and was ready to use for oral health promotion
program evaluation. However, the predictive validity of the P-TOFHLiD in predicting oral health status was questionable only.

1. Introduction

)ailand school health promotion programs started with the
adoption of the World Health Organization’s Global School
Initiative concept [1]. )e concept of health-promoting
school policy has been proposed and implemented suc-
cessfully in )ai primary schools as a starting point for
building desirable healthy behaviors in children, with the
cooperation of different sectors and factors [2]. Bureau of
Dental Health, Ministry of Public Health,)ailand, has been
working with primary schools by establishing the national
oral health policy for children and has been conducting
school-based oral health promotion programs since 2002
[3]. )e oral health promotion programs in )ai primary
schools involve teacher-supervised tooth brushing with

fluoride toothpaste, oral health education, self-care practices
regarding oral hygiene care and nutrition, and annual oral
screening by dental professionals [4]. )ese interventions
aim to improve the oral health of children by managing
socio-environmental factors for students and expanding the
work through the engagement of family and community, as
well as at the national level. )e expected outcomes of this
program are to improve oral health outcomes, for example,
reducing dental caries, enhancing good oral health behav-
iours, and setting good socio-environmental factors [5]. Oral
hygiene education plays a pivotal role in reducing the in-
cidence of dental caries; however, it has been debated that
previous oral health promotion evaluations did not use a
holistic approach and focused on clinical and behavioral
changes rather than the wide range of strategies based upon
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the Ottawa Charter. )ere has been a need to develop
evaluation methods that reflect the nature of oral health
promotion practice [6].

Health literacy (HL) was introduced as one of the health
promotion outcomes [7]. It was defined as “the personal,
cognitive, and social skills that determine the ability of
individuals to gain access to, understand, and use the in-
formation to promote and maintain good health” [8].
Functional health literacy is a fundamental level of three
levels of HL: basic/functional, communicative/interactive,
and critical HL. A person with adequate functional HL
should have basic skills of reading and writing to function
effectively in everyday circumstances [8]. Achieving critical
HL can lead to personal empowerment in dealing with
personal management of health’s social determinants using
comprehensive knowledge and skills [9]. As a result, dif-
ferent HL assessments have been developed recently and
recommended for use as health outcome evaluations in
health promotion [10].

Oral Health Literacy (OHL) is gaining attention in
dentistry, especially since it was included in the Healthy
People 2010 agenda for oral health promotion and disease
prevention in the United States, referring to OHL as an
important tool to reduce oral health disparities [11]. )e
concept of OHL has evolved according to the knowledge and
concepts of general health literacy; however, the content of
oral health is more complex and requires skills distinct from
those of general health as well as differences in social,
cultural, and linguistic contexts [12]. OHL has been sug-
gested as one of the modern oral health promotion outcomes
[6]. Measuring OHL has become a popular method for
evaluating various oral health programs. )erefore, many
OHL assessment tools have been developed and modified
based on previous HL tools since 2007 [13].

In )ailand, several OHL measurements have been
validated in the )ai language, with most tools modified
from the original English versions, for example, )REALD-
30 [14], HeLD-) [15], and OA-TOFHLiD [16], and were
verified for adults and older adults. It was observed that in a
study constructing a tool to measure parents’ OHL asso-
ciated with children’s oral health [17], there was no in-
strument for directly measuring the OHL of primary school
children. It was necessary to create an OHL tool to evaluate
the outcomes of the )ai school oral health promotion
program. )erefore, the objectives of this study were to
develop a tool to measure the oral health literacy of school-
age children and to assess the validity and reliability of the
tool.

2. Materials and Methods

2.1. Development of a Tool. )e Test of Functional Health
Literacy in Dentistry for Primary School Children
(P-TOFHLiD) was modified and developed from the pre-
viously validated tool for )ai older adults called the Test of
Functional Health Literacy in Dentistry for Older Adults
(OA-TOFHLiD) [16], which itself used the outline approach
from the Test of Functional Health Literacy in Dentistry
(TOFHLiD), originating from US researchers [18]. )e

original OA-TOFHLiD is divided into two sections: reading
comprehension and prompts.)ere are four subtopics in the
reading comprehension section: dental decay, gum disease,
oral health prevention, and informed permission for tooth
extraction. )e prompt section is included 2 pictures of oral
health product labels (toothpaste and chlorhexidine mouth
rinse) with 4 questions for each label. )e total scores are 39
for the reading comprehension section and 9 for the prompt
section. )e total scores of OA-TOFHLiD are 48, with cu off
scores equal to/or more than 41, defined as indicating
“adequate oral health literacy.”

To adapt OA-TOFHLiD for children in primary school-
aged 11–14 years old, the difficulty level of the questionnaire
had to be adjusted to match the children’s levels of language
learning and comprehension. )e researcher and 2 experts
(dental public health and health education) considered that
children at this age should have basic knowledge of oral
health, including all of these 4 topics: (1) oral organs and
functions, (2) tooth decay, (3) oral hygiene care, and (4) food
that causes tooth decay. Media and information accessible
for this age range were reviewed, such as health and physical
education textbooks from grades 1 to 6, as well as other oral
health teaching materials discovered on the internet, to
construct the Test of Functional Health Literacy in Dentistry
for Primary School Children (P-TOFHLiD) content of ap-
proximately 1 paragraph (up to 200 words) for each topic.
)en, the reading comprehension test was developed using
the modified cloze approach [19], in which, four passages
had a blank word every five to ten words. For each blank,
there are four options with only one valid response. In total,
the P-TOFHLiD consisted 4 parts of reading comprehension
and the total scores of P-TOFHLiD was 26.

2.2. Validation of the Test in a Pilot Study

2.2.1. Subject Recruitment and Data Collection. )is study
was a part of the project “Evaluation of Oral Health Pro-
motion and Prevention Programs in schools,” for which the
protocol was approved by the ethics committee of the
Department of Health, Ministry of Public Health, )ailand
(Ref. No. 381).

Since the prevalence of adequate or inadequate OHL was
unknown in this population, sample size calculation could not
be directly conducted. However, the sample estimation was
performed according to the method recommended by Green
(1991) [20]. He proposedN≥ 50+ 8m (wherem stands for the
number of predictors in the model). In this study, the number
of predictors was eight (see Table 1). )erefore, it required at
least 114 samples to achieve a medium-size relationship
between the independent variables and the dependent
variable.

A cross-sectional single visit study was conducted from
December 2019 to January 2020. Purposive sampling was
used to select two different primary schools to include
subjects with diverse socio-cultural backgrounds in Chiang
Mai, )ailand. Two classrooms of Grade 6 were randomly
selected from each school, including 41 children from Wat
Suan Dok Municipal School (Mueang District; Urban), and
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77 children from Wat Weruwan School (Saraphi District;
Suburban).)e total number of children who participated in
this study was 118. One week before data collection at the
selected schools, a study information sheet and a written
informed consent form were sent to all the parents to obtain
their consent for the child to participate in the study. In-
clusion criteria were children who were able to read and
write )ai, and parents permitted their children to partic-
ipate in the study. Exclusion criterion was children with
intellectual or learning disabilities that could bias their
functional OHL (reading and writing texts).

On the data collection day, children were asked to fill out
two questionnaires, including general background infor-
mation and P-TOFHLiD. A dental examination was per-
formed by a qualified dentist (Cronbach’s alpha� 0.90). )e
WHO’s community oral health survey was used, and the
DMFT index (included in the survey), was applied [21].
Finally, children performed the previously validated OHL
test as a reference tool, which is a pronunciation of 30 dental
words ()REALD-30) [14]. )e overall process took ap-
proximately 30 minutes to 1 hour.

2.2.2. Data Analysis. )e statistical analysis was conducted
using the SPSS program version 25 for Mac (Armonk, NY,
USA). General information was presented by descriptive sta-
tistics (maximum, minimum, mean, and percent). Psycho-
metric properties were tested to determine whether the newly
developed tool had appropriate validity and reliability. )e
study validation process was according to the previous OHL
validation studies [16] and guidelines.)e assessment included;

(1) Internal Reliability. )e internal reliability of the
P-TOFHLiD was analyzed using Kuder-Richardson’s test,
which investigated the correlations between different items
on the same tool. )e acceptable result was that Cronbach’s
alpha was greater than 0.7 [22].

(2) Concurrent Validity. To examine concurrent validity, we
examined whether the OHL scores obtained from this tool
were able to distinguish between groups that should be
theoretically different. Hypotheses were that higher age,

higher grade point average (G.P.A.), and higher daily sti-
pends, would be correlated with higher OHL scores, assessed
by Spearman’s correlation (p-value <0.05).

(3) Convergent Validity. )is validity refers to the concept
that the new tool should be similar to the previously vali-
dated tools that measure the same phenomenon. )erefore,
we examine whether the scores from the newly produced
tool (P-TOFHLiD) were correlated with and in the same
direction as the validated measurement ()REALD-30)
assessed by Spearman’s correlation (p-value <0.05).

(4) Predictive Validity. )is property tested the ability of
OHL scores to predict the possible future consequences. It
was hypothesized that low OHL scores should be theoret-
ically associated with the occurrence of poor oral health
outcomes, for example, tooth decay, tooth extraction, or
poor oral health behaviour. )is study assessed the pre-
dictive validity of the OHL scores obtained from
P-TOFHLiD by using Spearman’s correlation (p-value
<0.05) for predicting continuous variables and the Mann-
Whitney U test for predicting dichotomous variables.

In addition, the “good oral health behaviour (code 1)”
variable was created, which represents the combination of four
characteristics: (1) utilisation of dental services at least once in
lifetime, (2) brushing their teeth at least twice a day, (3) eating
snacks only some days, or infrequently, and (4) consuming
sugar-sweetened beverages (SSBs) or soft drinks only some days
or infrequently. One who failed to meet all four criteria was
assigned to “poor oral health behaviour (Code 0).”)is variable
was assessed by the Mann-Whitney U test to compare OHL
scores between good and poor oral health behaviour. To prevent
consequences caused bymultiple testing, especially Type I errors
or a false positive, the Bonferroni correction [23] was conducted
to adjust the probability by dividing the statistically significant
p-value by the number of parameters to test (0.05/6). )e
adjusted significant p-value for the predictive validity was less
than 0.008 for the Mann-Whitney U test.

(5) Cut-Off Point Consideration. Receiver operating char-
acteristic (ROC) curve analysis was used to generate a cut-off
score for the newly developed tool to differentiate adequate

Table 1: Correlations of the P-TOFHLiD with variables for different validity assessments.

Variables
Newly developed tool P-TOFHLiD Reference tool )REALD-30
R p-Value r p-Value

Concurrent validity
Age 0.023 0.805 −0.082 0.377
Grade point average 0.478 <0.001∗∗ 0.339 <0.001∗∗
Daily stipend −0.090 0.335 −0.061 0.515

Convergent validity
)REALD-30 0.422 <0.001∗∗ — —

Predictive validity
DMFT (overall) 0.009 0.921 −0.010 0.916
Number of decay −0.067 0.286 −0.073 0.434
Number of missing −0.100 0.047∗ 0.040 0.665
Number of filled 0.184 0.342 0.127 0.173

Significant value: ∗p-value < 0.05, ∗∗p-value < 0.001.
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or inadequate OHL levels.)e Area Under the Curve (AUC)
was considered to evaluate the ROC curve’s performance at a
significant level of p-value less than 0.05. Cut-off scores were
determined bymaximizing the sensitivity (Se) and specificity
[24] to predict associated oral health outcomes using
Youden’s index [25].

3. Results and Discussion

3.1. Characteristics of Participants. )e total number of
participants was 118. All the participants were students at
primary schools (grade 6), aged in the range of 11–16 years
old (mean 11.93 years old, SD 0.69). )e grade point average
of the participants was a range between 1.33 and 4.00 (mean
2.73, SD 0.70). )e daily stipend that children receive from
parents or caregivers was approximately 54 THB, SD 25.38
(1.6 USD), with a maximum of 200 THB and a minimum of
10 THB.

Table 2 presents the general characteristics of all the
participants, categorized into several subgroups. )e ma-
jority of participants were male (55.1%), living in suburban
areas (65.3%), and having a mother and/or father as primary
caregiver(s) (85.6%). Most of the participants had at least
one active tooth decay that needed to be treated (71.2%) and
did not have any tooth sealant or fillings (64.2%). Only one-
third (31.4%) of the participants were classified as having
good oral health behaviour.

3.2. Scores of P-TOFHLiD and Reference Measurement.
Table 3 shows the P-TOFHLiD scores in each part, as well as
the total P-TOFHLiD scores and the scores of reference
measurement ()REALD-30). )e participants had the
greatest mean scores in Part 1: Tooth structures and oral
function (Mean 6.44, SD 0.95), and the lowest mean scores in
Part 4: Food that causes tooth decay (Mean 3.27, SD 1.59).
P-TOFHLiD and )REALD-30 had mean total scores of
19.39 (SD 4.36) and 23.94 (6.13), respectively.

3.2.1. Internal Reliability. P-TOFHLiD was assessed for
internal agreement by using the Kuder Richardson 20
(KR-20) test, which determined that the correlation should
not be less than 0.7. )e result demonstrated that Cronbach’s
alpha was 0.808; therefore, P-TOFHLiD was considered to
have very good internal reliability.

3.2.2. Concurrent Validity. For categorical variables, males
had significantly lower P-TOFHLiD scores than females, as
shown in Table 2 (p-value <0.001).)e results of Spearman’s
correlations between P-TOFHLiD scores and continuous
variables are presented in Table 1. A higher GPA was found
to be associated with a higher OHL score (r� 0.478, p-value
<0.001). )e reference tool )REALD-30 also discovered
this association (r� 0.339, p-value <0.001), but our newly
constructed instrument had a greater correlation.)ere were
no statistically significant correlations between OHL scores
and other variables.

3.2.3. Convergent Validity. From Spearman’s correlation
analysis, the findings in Table 1 revealed that OHL scores
from P-TOFHLiD tended to correlate in the same direction
as OHL scores from the reference instrument )REALD-30,
with a correlation of r� 0.422 (p-value < 0.001).

3.2.4. Predictive Validity. )is validity was described as the
ability of OHL scores from the developed tool to predict
possible future outcomes. )e results showed that the
P-TOFHLiD scores were negatively correlated with the
number of tooth losses from decay (missing teeth; M). )e
resulting correlation (r) was −0.100 (p-value� 0.047).

Table 2 presents the additional results from comparing
the P-TOFHLiD scores between dichotomous variables. It
was observed that children with good oral behaviour had
significantly better OHL scores than those with poor oral
health behaviour (p-value� 0.006).

3.2.5. Cut-Off Scores Consideration. To propose appropriate
cut-off scores for the newly developed test, ROC curve
analysis is demonstrated in Figure 1. )e Area Under the
Curve (AUC) was 0.657 (p-value� 0.007) which was an
acceptable level. )e results found that with a score of 21 on
the P-TOFHLiD, Se and Sp were 0.622 and 0.700, respec-
tively, which were judged acceptable.

In comparison with other cut-off scores, the total sum of
Se and Sp at P-TOFHLiD at score 21 was 1.322, which was
the greatest sum. As a result, the recommended P-TOFHLiD
cut-off scores were “greater than or equal to twenty-one
(≥21)” as an adequate OHL, and “less than twenty-one
(<21)” as an inadequate OHL.

4. Discussion

OHL has never been directly evaluated in primary school-
age children, while the increasing importance of this group
combined with their high degree of heterogeneity and poorly
understood risk factors means such work is needed. )e
previous review found that there was no validated OHL tool
specifically for this age group [13]. Measurements of OHL
were popular among adults because there is an idea that
children in primary school have not yet fully developed
cognitive skills. It usually takes around 16 years for intel-
lectual development and cognitive skills to reach adult-level
maturity [26]. Furthermore, it is considered that children’s
oral health is the responsibility of their parents, as kids may
not be capable of caring for their oral health [27]. As a result,
the previous studies presented the use of adult OHL tools to
assess parents’ or caregivers’ OHL and its associations with
children’s health, for example, dental caries [28–30], oral
health behaviour [31, 32], dental expenditures [31], and oral
health-related quality of life [33].

)e objective of this study was to develop a tool to assess
OHL in primary school children aged 11 to 14, the age range
in which children usually take responsibility for personal
care. Most parents allow their children to do basic daily
activities such as personal hygiene care (brushing teeth),
making decisions about eating meals or purchasing snacks
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during school hours and reporting an abnormality or a
symptom related to the mouth and teeth. Children require
functional OHL to act effectively and independently in
various daily routines. Additionally, )ai children have
gained knowledge about health, including oral health, in the
curriculum of health education and physical education since
grade one in primary school. )erefore, the functional OHL

tool that we developed in this study, which aims to test basic
knowledge and reading comprehension skills related to oral
health, is appropriate for children of this age group and
suitable for health promotion program evaluation. Based on
the previous systematic review, this type of instrument does
not measure skills that exceed children’s abilities according
to their cognitive development [34].
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Figure 1: Receiving operation characteristic (ROC) curve of P-TOFHLiD scores to predict good oral health behaviour for considering
appropriate cut-off scores.

Table 2: Characteristics of study participants and comparing P-TOFHLiD scores among different dichotomous characteristics.

Variables Characteristics N Percent
P-TOFHLiD scores (total 26)

Median Interquartile range p-valueΨ (2-tailed)

Gender Male 65 55.1 19.00 14.25–21.00 <0.001∗Female 53 44.9 22.00 20.00–23.00

School Urban 40 34.7 21.50 19.00–23.00 0.059Suburban 77 65.3 20.00 16.00–22.00

Primary caregiver Mother and/or father 101 85.6 21.00 16.50–23.00 0.711Others 17 14.4 19.50 19.00–21.75

Having at least one active tooth decayδ No 33 28.0 20.00 16.00–23.00 0.947Yes 84 71.2 20.00 18.00–22.75

Having at least one tooth sealant or fillingδ No 76 64.4 20.00 16.00–22.00 0.055Yes 41 37.5 22.00 18.50–23.00

Having good oral health behaviourδ No 80 67.8 20.00 16.00–22.00 0.006∗Yes 37 31.4 22.00 19.00–23.00
δ)ere was missing data in the group. Ψp-value obtained from the Mann-Whitney U test. ∗p-value less than 0.008.

Table 3: Characteristics of OHL scores obtain from the P-TOFHLiD and the TH-REALD.

Measure Part Min Max Mean (S.D.) Scores at Percentile50

P-TOFHLiD

1. Tooth structures and functions (7) 1 7 6.44 (0.95) 7.00
2. Basic knowledge about signs and symptoms tooth decay (6) 1 6 4.68 (1.28) 5.00
3. Oral hygiene care (7) 0 7 5.00 (1.64) 5.00
4. Foods that cause tooth decay (6) 0 6 3.27 (1.59) 3.00

Total scores (26) 5 26 19.39 (4.36) 20.00
)REALD-30 Total scores (30) 2 30 23.94 (6.13) 26.00
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Face validity was measured by the appropriateness of the
test’s content and how proper language was used for chil-
dren. )e P-TOFHLiD demonstrated satisfactory face val-
idity because the participants could complete the
questionnaire on their own within seven to fifteen minutes.
)e questionnaire contains four subtopics, which were
arranged from the easy part (tooth structures and oral
functions) and gradually increased the level of difficulty to
the final subtopic (food that causes tooth decay) to en-
courage children to complete the test by starting with the
easy one, but distinguishing individuals with adequate or
inadequate OHL by the final part. )e mean score of each
subtopic is presented according to our hypothesis that the
last part should show the lowest mean.)e P-TOFHLiD will
be beneficial to health professionals and schoolteachers for
utilising the tool to assess children’s OHL and deliver an
appropriate intervention emphasizing the hardest subgroup.
)e previous study suggested that implementing dental-
health education together with creating healthy behaviours
was one of the most effective health promotion programs to
prevent dental caries in children [35].

)e results of this study supported concurrent validity
for P-TOFHLiD. )e P-TOFHLiD and)REALD-30 scores
were significantly correlated with grade point average or
GPA. However, when compared with the reference in-
strument, the P-TOFHLiD scores had a stronger correlation
with GPA. It might be because P-TOFHLiD requires a range
of skills and abilities to complete, including health knowl-
edge, reading, language comprehension, and numeracy.
)erefore, the OHL assessment might be linked to a GPA
evaluation, which measures an individual’s overall success in
formal schooling. )is finding corresponded to the previous
study in)ai college students that observed a lower GPAwas
associated with lower HL scores [36]. WHO also suggested
that enhancing HL in children and young people could have
an impact on improving academic achievement [37].

)e convergent validity of the P-TOFHLiD was con-
firmed by the positive correlation with the )REALD-30,
which was previously validated in the )ai population [14].
Although the correlation between P-TOFHLiD and
)REALD-30 was slightly low (r� 0.422), a significant
p-value was observed (p-value < 0.001). It might be
explained by the fact that the newly produced tool (reading
comprehension) and reference tool (word recognition)
characteristics were not fully linked. However, because they
were designed to test the same level of OHL (functional oral
health literacy), it was acceptable to use them in this study. In
addition, the original TOFHLiD was previously validated
using the word recognition test REALD-99 to determine
convergent validity; nevertheless, the original TOFHLiD and
REALD-99 had a greater correlation (r� 0.82, p-value 0.05)
[18]. )erefore, in a validation study, it would be preferable
to employ a long version of the word recognition test
(REALD-99) as a reference tool.

To confirm the predictive validity of the P-TOFHLiD, it
was anticipated that OHL might be associated with oral
health status and oral hygiene behaviour. )e results
demonstrated that P-TOFHLiD had a significant ability in
predicting oral health status compared with the reference

tool. )e previous parental OHL study also suggested that a
reading comprehension instrument had a stronger associ-
ation with children’s oral health status than a word recog-
nition instrument [38]. However, the findings from this
research partially supported our hypothesis. Rather than the
overall DMFT, only the number of missing teeth from decay
(M) was associated with P-TOFHLiD, unlike the previous
studies of the original tool in older adults [16, 39]. )at may
be because, throughout childhood, children’s oral health has
been primarily under the supervision of a caregiver or
parent. In addition, )ailand has a strong health policy and
concrete indicators to promote oral health services for
primary school children. For example, in urban as well as
rural areas, primary school children in grade six should
receive free dental services such as dental check-ups, dental
sealants, or dental health education at least once a year [4].
Consequently, the children’s OHLmay not have a significant
effect on their oral health status at this stage. Children’s
OHL, on the other hand, was found to have a substantial
influence on their oral hygiene habits. Children with better
oral hygiene had significantly higher OHL scores in this
research. )is finding was consistent with a prior study in
Japan, that found that school-aged kids with higher HL
scores brush their teeth cleaner than those with lower HL
scores [40]. As a result, we opted to use the OHL scores to
predict the variable “good oral health behaviour” instead of
“good oral health status” in the ROC curve to create the
appropriate P-TOFHLiD cut-off scores.

For the future objectives, the use of oscillating and sonic
toothbrushes to reduce the bacterial load and the use of
biomimetic hydroxyapatite-based toothpaste to have a
proactive action to reduce the incidence of caries [41, 42] will
be beneficial in caries prevention in primary school children.

5. Conclusions

)is study focused on the development of a new OHL in-
strument for primary school children. )e P-TOFHLiD
presented good validity and reliability and was ready to use
for oral health promotion program evaluation. However, the
predictive validity of the P-TOFHLiD in predicting oral
health status was questionable. It may need to be reassessed
with a larger sample size in a future study.

Data Availability

)e validation data and the P-TOFHLiD tool used to
support the findings of this study are available from the
corresponding author upon request.

Conflicts of Interest

)e authors declare that there are no conflicts of interest
regarding the publication of this article.

Acknowledgments

)is work was supported by the Faculty of Dentistry at
Chiang Mai University and the Bureau of Dental Health,
Department of Health, Ministry of Public Health, )ailand.

6 International Journal of Dentistry



)e authors wish to thank Assistant Professor Dr. Piyanart
Chatiketu for her assistance and advice in developing a
questionnaire.

References

[1] World Health Organization and the United Nations Educa-
tional Scientific and Cultural Organization, Making Every
School a Health-Promoting School–Global Standards and In-
dicators, WHO, Geneva, Switzerland, 2021.

[2] S. Tomokawa, S. Kaewviset, J. Saito et al., “Key factors for
school health policy implementation in )ailand,” Health
Education Research, vol. 33, no. 2, pp. 186–195, 2018.

[3] Dental Health Bureau, )e 7th national oral health survey of
)ailand, 2013.

[4] N. Jurgensen and P. E. Petersen, “Promoting oral health of
children through schools–results from a WHO global
survey 2012,” Community Dental Health, vol. 30, no. 4,
pp. 204–218, 2013.

[5] P. E. Petersen, J. Hunsrisakhun, A. )earmontree et al.,
“School-based intervention for improving the oral health of
children in southern )ailand,” Community Dental Health,
vol. 32, no. 1, pp. 44–50, 2015.

[6] R. Watt, S. Fuller, R. Harnett, E. Treasure, and C. Stillman-
Lowe, “Oral health promotion evaluation-time for develop-
ment,” Community Dentistry and Oral Epidemiology, vol. 29,
no. 3, pp. 161–166, 2001.

[7] D. Nutbeam and J. E. Lloyd, “Understanding and responding
to health literacy as a social determinant of health,” Annual
Review of Public Health, vol. 42, no. 1, pp. 159–173, 2021.

[8] D. Nutbeam, “Health literacy as a public health goal: a
challenge for contemporary health education and commu-
nication strategies into the 21st century,” Health Promotion
International, vol. 15, no. 3, pp. 259–267, 2000.

[9] D. Nutbeam, “Defining and measuring health literacy: what
can we learn from literacy studies?” International Journal of
Public Health, vol. 54, no. 5, pp. 303–305, 2009.

[10] K. Sørensen, S. Van den Broucke, J. Fullam et al., “Health literacy
and public health: a systematic review and integration of defi-
nitions and models,” BMC Public Health, vol. 12, p. 80, 2012.

[11] B. Isman, “Healthy people 2010: oral health toolkit,” Report, p.
208, Centers for Disease Control and Prevention, Atlanta, GA,
USA, 2007.

[12] National Institute of Dental and Craniofacial Research, Na-
tional Institute of Health, U.S. Public Health Service, and
Department of Health and Human Services, “)e invisible
barrier: literacy and its relationship with oral health. A report
of a workgroup sponsored by the national institute of dental
and craniofacial research, national institute of health, U.S.
Public health service, department of health and human ser-
vices,” Journal of Public Health Dentistry, vol. 65, no. 3,
pp. 174–182, 2005.

[13] V. Dickson-Swift, A. Kenny, J. Farmer, M. Gussy, and
S. Larkins, “Measuring oral health literacy: a scoping review of
existing tools,” BMC Oral Health, vol. 14, no. 1, p. 148, 2014.

[14] S. Deeraksa, R. Chaichit, B. Muktabhant, and S. Udompanich,
“Reliability and validity of the )ai version of rapid estimate
of adult literacy in dentistry,” Journal of International Oral
Health, vol. 11, no. 3, pp. 132–136, 2019.

[15] N. Sermsuti-Anuwat and S. Pongpanich, “Validation of )ai
version of the health literacy in dentistry scale: validation
among )ai adults with physical disabilities,” Journal of In-
vestigative and Clinical Dentistry, vol. 10, no. 4, Article ID
12474, 2019.

[16] P. Wanichsaithong, M. Goodwin, and I. A. Pretty, “Devel-
opment and pilot study of an oral health literacy tool for older
adults,” Journal of investigative and clinical dentistry, vol. 10,
no. 4, Article ID 12465, 2019.

[17] T. Vichayanrat, T. Sittipasoppon, T. Rujiraphan,
N. Meeprasert, P. Kaveepansakol, and Y. Atamasirikun, “Oral
health literacy among mothers of pre-school children,”
Mahidol Dental Journal, vol. 34, no. 3, 2014.

[18] D. A. Gong, J. Y. Lee, R. G. Rozier, B. T. Pahel, J. A. Richman,
and W. F. Vann, “Development and testing of the test of
functional health literacy in dentistry (TOFHLiD),” Journal of
Public Health Dentistry, vol. 67, no. 2, pp. 105–112, 2007.

[19] M. J. Miller, J. E. DeWitt, E. M. McCleeary, and K. J. O’keefe,
“Application of the cloze procedure to evaluate compre-
hension and demonstrate rewriting of pharmacy educational
materials,” Annals of Pharmacotherapy, vol. 43, no. 4,
pp. 650–657, 2009.

[20] M. A. Memon, H. Ting, J. Cheah, R. )urasamy, F. Chuah,
and T.H. Cham, “Sample size for survey research: review and
recommendations,” JASEM, vol. 4, no. 2, 2020.

[21] World Health Organization, Oral Health Survey: Basic
Methods, World Health Organization, Geneva, Switzerland,
5th edition, 2013.

[22] G. Ursachi, I. A. Horodnic, and A. Zait, “How reliable are
measurement scales? External factors with indirect influence
on reliability estimators,” Procedia Economics and Finance,
vol. 20, pp. 679–686, 2015.

[23] R. A. Armstrong, “When to use the bonferroni correction,”
Ophthalmic and Physiological Optics, vol. 34, no. 5,
pp. 502–508, 2014.

[24] E. A. Youngstrom, “A primer on receiver operating charac-
teristic analysis and diagnostic efficiency statistics for pedi-
atric psychology: we are ready to ROC,” Journal of Pediatric
Psychology, vol. 39, no. 2, pp. 204–221, 2014.

[25] F. Habibzadeh, P. Habibzadeh, and M. Yadollahie, “On de-
termining the most appropriate test cut-off value: the case of
tests with continuous results,” Biochemia Medica, vol. 26,
no. 3, pp. 297–307, 2016.

[26] G. Icenogle, L. Steinberg, N. Duell et al., “Adolescents’ cog-
nitive capacity reaches adult levels prior to their psychosocial
maturity: evidence for a “maturity gap” in a multinational,
cross-sectional sample,” Law and Human Behavior, vol. 43,
no. 1, pp. 69–85, 2019.

[27] S. A. Fisher-Owens, S. A. Gansky, L. J. Platt et al., “Influences
on children’s oral health: a conceptual model,” Pediatrics,
vol. 120, no. 3, pp. 510–520, 2007.

[28] R. Yazdani, E. N. Esfahani, and M. J. Kharazifard, “Rela-
tionship of oral health literacy with dental caries and oral
health behavior of children and their parents,” Journal of
Dentistry (Tehran, Iran), vol. 15, no. 5, pp. 275–282, 2018.

[29] R. T. Firmino, F. M. Ferreira, C. C. Martins, A. F. Granville-
Garcia, F. C. Fraiz, and S. M. Paiva, “Is parental oral health
literacy a predictor of children’s oral health outcomes? Sys-
tematic review of the literature,” International Journal of
Paediatric Dentistry, vol. 28, 2018.

[30] S. Dieng, D. Cisse, P. Lombrail, and S. Azogui-Lévy, “Mothers’
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