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ARTICLE INFO ABSTRACT
Article history: Introduction and aims: Periodontal diseases pose a significant oral health challenge, with
Received 1 August 2024 many adults lacking adequate understanding of these conditions. This study aimed to
Received in revised form develop and validate a questionnaire, designed for standardized assessment of periodontal
27 January 2025 health knowledge and beliefs in adults (ALPHABET).
Accepted 2 April 2025 Methods: The ALPHABET questionnaire, initially composed of 70 items focusing on peri-
Available online xxx odontal health knowledge (ALPHA-K) and belief (ALPHA-B), underwent thorough develop-
ment and validation via expert panel review. Structural validity of ALPHA-B was evaluated
Key words: using confirmatory factor analysis, while convergent validity was confirmed by expected
Periodontal health relationship between the scores of ALPHA-K and ALPHA-B, and reliability was assessed
Knowledge through internal consistency. A cross-sectional analysis involving 380 Thai adult dental
Belief patients examined the association between ALPHABET scores and patient types, as well as
Questionnaire the association with oral health behaviours.
Oral behaviour Results: After refinement, the final 40-item ALPHABET questionnaire showed a strong fit
Periodontitis with the underlying model, confirming its structural validity. The correlations between the

scores of ALPHA-K and ALPHA-B were proved its convergent validity. It also demonstrated
high reliability, with Cronbach’s alpha coefficients exceeding 0.7, and favourable item-total
correlations ranging from 0.406 to 0.773. Patients with a history of periodontal treatment
scored significantly higher on all ALPHABET subscales compared to new patients (P < .05).
The logistic regression analysis demonstrated association of both knowledge and self-effi-
cacy with both brushing and flossing behaviours.
Conclusions: To our knowledge, this questionnaire is the first to validate and assess peri-
odontal health and belief in adults. It should serve as a valuable standardized tool that
would potentially drive intervention and raise awareness of the disease and improve peri-
odontal health outcomes.
Clinical relevance: This questionnaire should improve clinician insights into patient perspec-
tives on periodontal disease so as to provide individualized oral health education, guiding
tailored interventions for better outcomes.
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Introduction

Periodontal disease is one of the most prevalent oral diseases
worldwide,' characterized by inflammation of the periodon-
tium. Without appropriate management, it can lead to tooth
loss, significantly compromising oral function, aesthetics,
and overall quality of life.” Despite its profound impact,>* a
notable portion of adults lack a fundamental understanding
of the aetiology, clinical manifestations, and comprehensive
management of the periodontal disease, including preventive
measures and professional interventions.

Periodontal disease is multifactorial, primarily caused by
dysbiotic dental biofilm® and influenced by various systemic,
local, and personal factors such as genetic predisposition and
socio-behavioural determinants.®’ Among these, oral health
behaviour plays a critical role in periodontal health. For
instance, effective dental biofilm control positively impacts
the prevention and management of periodontal disease,
while smoking exacerbates its severity.® Achieving optimal
long-term management of periodontal disease necessitates a
comprehensive approach that includes professional peri-
odontal therapy and addressing modifiable risk factors.®'
Emphasizing the correction of individual periodontal health
behaviours is essential for achieving satisfactory and sustain-
able treatment outcomes.

The Health Belief Model (HBM), introduced by social psy-
chologist in the U.S. Public Health Service in the early 1950s,
is a widely recognized conceptual model in health education
and behaviour research. This model posits that individuals
are more likely to engage in health-promoting behaviours if
they perceived a threat to their health and value the benefits
of preventive actions.'’ According to the HBM, changes in
health behaviour can be achieved by addressing personalized
factors that influence health-related actions.™ These factors
encompass beliefs and perceptions about a disease, perceived
ability to perform a behaviour, and motivations prompting
action.'” Furthermore, personal beliefs, attitudes, and values
are significantly shaped by the depth and acquisition of
health-related knowledge.

Customizing periodontal disease treatment requires con-
sidering each individual’s understanding and beliefs about
the disease. By evaluating these factors, dental professionals
can gain valuable insights into patients’ motivations for oral
hygiene behaviour. However, there are limited validated
questionnaires that address only a subset of periodontal
health beliefs, and no existing instruments concurrently
appraise both knowledge and beliefs in the literature. There-
fore, the present study aims to develop and validate a novel,
standardized questionnaire that assesses both knowledge
and beliefs related to periodontal health among Thai adults.

The developed questionnaire is expected to be valid and
reliable for this purpose. Three types of validity are tested
with associated hypotheses: content validity (content of the
questionnaire is relevant, comprehensive, and comprehensi-
ble for the assessment of periodontal health knowledge and
belief), structural validity (items in the questionnaire are
structurally aligned with the HBM), and convergent validity
(scores of the questionnaire correlate with other tests assess-
ing similar constructs). Reliability is tested through internal
consistency reliability.

Methods
Study design

This study was an instrument development and validation
study. The study protocol received ethical approval from the
Human Research Ethics Committee of the Faculty of Den-
tistry, Chulalongkorn University (HREC-DCU 2022-121) and
adhered to the principles outlined in the World Medical Asso-
ciation Declaration of Helsinki.’® This study was conducted
in three consecutive phases.

Phase I: Questionnaire development and pilot testing

Literature searching and drafting. A thorough literature
search was conducted from November to December 2021 to
identify HBM-based tools used in the context of oral health.
Various databases, including the Cochrane Library, PubMed,
and Google Scholar, were searched using keywords such as
‘oral health’, ‘health belief model (HBM)', and ‘periodontal
health’. No validated instruments specifically tailored for
evaluating periodontal health in adults within the HBM
framework were identified. Consequently, the decision was
reached to create a new questionnaire for this specific pur-
pose. The criteria for selecting relevant publications included
their focus on oral health knowledge beliefs, and behaviours;
publication within the past 15 years; and alignment with
HBM constructs. Using these criteria, nine existing question-
naires related to oral health knowledge, beliefs, and behav-
iours were reviewed to draft the initial version.'*?* Specific
terms considered during the item selection process included
gum diseases, bleeding gums, dental plaque, brushing, and
flossing. These terms were chosen based on their relevance
in the existing literature and expert consensus. The resulting
initial draft included 18 items addressing periodontal health
knowledge and 53 items focusing on periodontal health
beliefs, for a total of 71 items.

Forward translation. Two independent translators, one spe-
cializing in linguistics and the other in periodontology, trans-
lated the English questionnaire into Thai. The translators and
researchers then held a meeting to finalize the Thai-trans-
lated version through consensus.

Content validity. A panel of seven experts, including two
periodontists, two methodologists, one epidemiologist, one
community dentist, and one dental public health dentist,
assessed various aspects of content validity in the Thai-trans-
lated version. This evaluation involved examining the rele-
vance, comprehensibility, and comprehensiveness of the
items. The criteria were adjusted based on the Consensus-
based Standards for the selection of health Measurement
Instruments (COSMIN) methodology for assessing the con-
tent validity of patient-reported outcome measure.”

The Content Validity Index (CVI) score for each item was
calculated, with a required a CVI of 0.86 or higher indicating
agreement among at least six out of seven experts.”* Follow-
ing the discussion and CVI assessment, a revised version of
the questionnaire was developed, consisting of 70 items: 20
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covering periodontal health knowledge and 50 focusing on
periodontal health beliefs.

Pilot test. The updated questionnaire was pilot-tested with a
convenience sample of 20 adults to assess its comprehensibil-
ity. Participants provided written informed consent prior to
the pilot test. All feedback was meticulously reviewed to rec-
tify any possible misconceptions and refine the questionnaire
accordingly. The initial version of the Adult Periodontal
Health Knowledge and Belief Questionnaire (ALPHABET) was
developed after
through expert panel discussions and feedback from pilot
participants. The questionnaire was designed to assess the
level of periodontal health-related knowledge as well as
assessing the aspects of periodontal health-related belief
based on the HBM in the adult population (Figure 1). This ver-
sion of ALPHABET consisted of 2 sections:

incorporating modifications confirmed

1) Periodontal health knowledge (ALPHA-K): This section
included 20 True/False questions, with a maximum possi-
ble score of 20 points. Higher scores represented a greater
level of periodontal health knowledge.

2) Periodontal health belief (ALPHA-B): This section com-
prised 50 items aligned with six constructs of the HBM:

Perceive susceptibility (SUS) (2 items): Assesses an individ-
ual’s belief about their risk of developing periodontal disease.
Higher perceived susceptibility often motivates preventive
behaviours.

Perceive severity (SEV) (6 items): Evaluates how serious an
individual believes the consequences of periodontal disease
are. Greater perceived severity can lead to increased engage-
ment in health-promoting actions.

Perceive benefits (BEN) (11 items): Measures the belief in
the effectiveness of preventive actions to reduce the risk or
impact of periodontal disease. Recognizing benefits encour-
age the adoption of healthy behaviours.

Perceive barrier (BAR) (12 items): Identifies obstacles that
may prevent an individual from adopting preventive behav-
iours. Lower perceived barriers facilitate behaviour change.

Self-efficacy (EFF) (9 items): Assesses confidence in one’s
ability to perform preventive behaviours. Higher self-efficacy
enhances the likelihood of taking action.

Cues to action (CUE) (10 items): Examines factors that
prompt individuals to take health-related actions. Effective
cues to action can trigger health-promoting behaviours.

Responses were recorded using a five-point Likert scale.
For items in the SUS, BEN, BAR, and CUE constructs, response
options included: ‘Strongly Disagree’, ‘Disagree’, ‘Neutral’,
‘Agree’, and ‘Strongly Agree’, with scores from 1 to 5 points,
respectively. However, for BAR items, scores were reverse-
coded. Items in the SEV construct offered response choices
ranging from ‘Not Serious’ to ‘Very Serious’, while items in
the EFF construct provided response options ranging from
‘Not Confident’ to ‘Very Confident’. For each subscale, higher
scores indicated stronger beliefs or feelings towards each
domain, except for BAR which were reverse-coded.

Phase II: Structural validity, convergent validity, and reliability

testing

The questionnaire’s validity and reliability were assessed to
confirm its psychometric properties.”” Validity assesses how
accurately an instrument measures its intended construct,
while reliability gauges its consistency in producing depend-
able results under stable conditions.

Population for validation. The initial version of ALPHABET
was administered to adult patients visiting undergraduate
and postgraduate periodontal clinics at the Faculty of Den-
tistry, Chulalongkorn University. Inclusion criteria included
adults (>18 years old) with at least one natural tooth and pro-
ficiency in the Thai language. Individuals with limited Thai
literacy skill or complete edentulism were excluded.

Periodontal health belief
(ALPHA-B)

Perceived susceptibility
(SUS)

Perceived severity
(SEV)

Periodontal health

Perceived benefits

Likelihood of

(k,:fgﬁ:?}g (BEN) 4 health behavior
Perceived barriers
s Cues to action
Self-efficacy (CUE)
(EFF)

Fig. 1-Conceptual framework of the questionnaire development.
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Sample size calculation. Following the COSMIN guideline for
patient-reported outcome measure evaluation,”® a minimum
of seven patients per item is recommended for comprehen-
sive validation. Therefore, the sample size for validating the
ALPHA-B section was calculated by multiplying 50 items by
seven patients per item, totalling 350 patients. This sample
size also met the minimum validation requirement for the
ALPHA-K section, which comprised 20 items, resulting in a
total of 140 patients. Considering a 10% dropout rate, the
study’s total sample size was set at 385 patients.

Data collection. After obtaining informed consent, study partic-
ipants completed a comprehensive case report form, covering
demographic details (age, gender, education, employment sta-
tus, income level, and living arrangements), medical history,
previous dental visits, oral hygiene behaviour (brushing and
flossing) and the ALPHABET questionnaire.

Structural validity. Confirmatory factor analysis was used to
assess the alignment of the HBM constructs with the underly-
ing structure of the ALPHA-B questionnaire using observed
data from the study. The IBM SPSS AMOS statistical package
was utilized. Various goodness-to-fit indices were examined,
including the Chi-square statistic (x?), normed Chi-square (x%
df), root mean square error of approximation (RMSEA), standard-
ized root mean square residual (SRMR), comparative fit index
(CFI) and Tucker—Lewis index (TLI). A good fit was indicated by
RMSEA and SRMR < 0.06, and CFI and TLI > 0.9. Items in the
ALPHA-B with loadings below 0.5 were considered for removal.”

Convergent validity. Given the absence of a previously exist-
ing questionnaire suitable for evaluating periodontal health,
convergent validity was assessed within the ALPHABET's two
components: the ALPHA-K (knowledge) and the ALPHA-B,
(belief) sections. Hypotheses were formulated to test
expected relationships between these constructs:

1. Positive and at least weak correlations between total
ALPHA-K scores (periodontal health knowledge) and total
ALPHA-B scores (overall periodontal health belief).

2. Positive and at least weak correlations between total
ALPHA-K scores (periodontal health knowledge) and
scores on the perceived benefits subscale of the ALPHA-B.

To evaluate these hypotheses, Spearman’s rho correlation
coefficients were calculated to assess relationships between
knowledge (ALPHA-K) scores, subscale scores of ALPHA-B,
and individual items within subscales. Correlation strength
was categorized as weak (<0.39), moderate (0.4-0.69), or
strong (>0.7), with statistical significance set as P < .05.%°

Reliability. Following item reduction and structural validity
testing, the final version of ALPHA-B was evaluated for inter-
nal consistency reliability to understand how the items were
interconnected. This assessment was not conducted for the
ALPHA-K because it follows a formative measurement model.

Phase III: Cross-sectional study
Following initial psychometric validation of the ALPHABET, a
cross-sectional analysis was conducted to explore

associations between periodontal health knowledge, beliefs
(based on ALPHABET scores), and patient groups.

Data analysis. Levels of periodontal health knowledge and
beliefs based on ALPHA-B subscale scores were compared
across studied variables. Data normality was assessed using
the Kolmogorov-Smirnov test, which indicated that the data
was non-normally distributed. Descriptive analysis of
ALPHABET scores between subgroups utilized the Mann
—Whitney U test or Kruskal-Wallis test as appropriate. Par-
ticipants were categorized into two groups based on their
patient history at the Faculty of Dentistry, Chulalongkorn
University:

1) New patient: A new patient at the periodontal clinic
2) Returning patient: A returning patient who had been seen
by a dentist in the periodontal clinic at least once.

Patients with prior periodontal treatment were hypothesized
to score higher on the ALPHABET knowledge and belief sections
and exhibit better brushing and flossing behaviours due to the
periodontal health education they received from the dentist.
The null hypothesis tested for no significant difference in
ALPHABET subscales between new and returning patients.

To explore the association between desirable oral health
behaviours (brushing twice a day or more, brushing more
than 2 minutes, and using dental floss) and ALPHABET scores
—specifically ALPHA-K (knowledge) and ALPHA-B (belief)
based on the HBM components—binary logistic regression
analysis was performed.

Results
Phase I: Questionnaire development and pilot testing

The initial ALPHABET draft consisted of 71 items, including 18
ALPHA-K items and 53 ALPHA-B items. After content validity
assessment conducted by an expert panel, three ALPHA-B
items were removed due to low CVI scores, and two ALPHA-K
items were added to enhance the knowledge section. The
final version comprised 70 items, including 20 ALPHA-K items
and 50 ALPHA-B items for assessing periodontal health
knowledge and beliefs, respectively (Supplementary File 1).
All items achieved high CVI scores, ranging from 0.97 to 1.00,
indicating strong content validity across relevance, compre-
hensibility, and comprehensiveness as assessed by both the
expert panel and pilot participants.

Phase II: Structural validity, convergent validity, and
reliability

A cohort of 396 adult participants provided consent for study
inclusion. Sixteen cases with incomplete or inattentive data
were omitted from the analysis, resulting in a final sample
size of 380 individuals.

Structural validity
The confirmatory factor analysis results for the initial 50-item
ALPHA-B version did not align well with the HBM framework.
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Fig. 2-The final version of the 20-item ALPHA-B, following CFA of 380 participants, aligns with the HBM and its constructs.
Standardized coefficients are represented by black lines. Loading factors greater than 0.5 between items and their corre-

sponding subscales were demonstrated.

Consequently, 30 items with loading factors below 0.5 were
removed, resulting in a final 20-item ALPHA-B.?” Adjustments
were made to the model by introducing correlations between
certain error variables based on modification indices. The
refined model showed satisfactory fit indices: x* = 324.82, x*/
df = 2.17, RMSEA = 0.055 (90% CI 0.047-0.064), SRMR = 0.052,
CFI=0.948 and TLI = 0.935 (Figure 2).

Convergent validity
The total ALPHA-K scores showed a weak positive correlation
with the total ALPHA-B scores (rs = 0.293; P < .001). Similarly, a

weak positive correlation was observed between the total
ALPHA-K scores and the perceived benefits subscale scores of
the ALPHA-B (rs = 0.225; P < .001), supporting the predefined
hypothesis and indicating good convergent validity (Table 1).
Weak positive correlations were also found between
ALPHA-K scores and the subscale scores of the ALPHA-B
across total sample (rs = 0.108-0.282; P < .001-P = .035), except
for the perceive severity subscale (P = .177). Within the
ALPHA-B subscales, weak to moderate positive correlations
were observed between most subscale scores with statistical
significance (rs = 0.112-0.418; P < .001-P = .029), except for the
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Table 1 - Convergent validity between scores of the ALPHA-K (periodontal health knowledge) and the ALPHA-B (periodontal

health belief).

Outcome measures Spearman’s rho P value Correlation Interpretation
correlation coefficients Direction Magnitude"

ALPHA-K total and ALPHA-B total 0.293 <.001' Positive Weak Support hypothesis

ALPHA-K total and perceived benefits 0.225 <.001" Positive Weak Support hypothesis

* Strong correlation (rs > 0.7), moderate correlation (0.4 < rs < 0.69), weak correlation (rs < 0.39).%°

P value; statistically significant at P < .05.

associations involving perceived susceptibility with perceived
benefits, perceive barrier, and self-efficacy.

Furthermore, significant relationships were found
between each item and its corresponding subscale (P < .001),
and all interitem correlations were significant (P < .001).
Spearman’s rho correlation coefficients are presented in Sup-
plementary Tables 1 to 7 (Supplementary File 2).

Reliability

The internal consistency reliability of the six subscales of
ALPHA-B demonstrated acceptable to good levels of reliabil-
ity, with Cronbach’s « coefficients as follows: 0.87 for Per-
ceived Susceptibility, 0.74 for Perceived Severity, 0.74 for
Perceived Benefit, 0.78 for Perceived Barrier, 0.80 for Self-Effi-
cacy, and 0.86 for Cues to Action.

Phase III: Cross-sectional study

Participant descriptive characteristics

The cohort consisted of 40% male and 60% female partici-
pants, with an average age of 47 years (SD = 17.6, range 18-84)
and a median age of 49 years (interquartile range [IQR] = 33).
Approximately two-thirds were classified as new patient,
with the remaining as returning patient. Detailed demo-
graphic characteristics are summarized in Table 2.

Oral hygiene behaviour

Most participants reported brushing twice a day or more with
a manual toothbrush with soft bristles. Notably, a higher pro-
portion of patients in the returning patient group brushed
twice daily or more. Individuals in the new patient group typi-
cally brushed 2 minutes or less using a combination of scrub-
bing and up-and-down techniques, while those in the
returning patient group brushed for over 2 minutes using the
Modified Bass technique (Supplementary Table 8 in Supple-
mentary File 2).

Over half of the patients reported daily dental floss use,
with a higher percentage in the returning patient group com-
pared to the new patient group (72.2% vs 46.2%, respectively).
About 75% of patients used dental floss across all proximal
areas, wrapping it around the tooth surface, while others
used it only in areas with food impaction and did not curve
the floss. Thread floss was the most popular type (75.6%),
although some used floss sticks (19.7%) (Supplementary Table
8 in Supplementary File 2).

Periodontal health knowledge
Participants in the present cohort achieved ALPHA-K scores
ranging from 7 to 20 out of a possible 20, with a mean score of

13.4 (SD = 2.7) and a median score of 14 (IQR = 4). The return-
ing patient group obtained significant higher mean ALPHA-K
scores compare to the new patient group (14.2 (SD = 2.5) vs
12.9 (SD = 2.7), respectively), suggesting a better understand-
ing of periodontal health knowledge in returning patients
compared to new patients (Table 3). The proportion of correct
responses to each ALPHA-K item within the present cohort is
detailed in Table 4. Remarkably, only approximately one-
tenth of study participants correctly identified that the pri-
mary goal of flossing goes beyond removing food particles
between teeth.

Periodontal health belief

Out of the total score of 100, the mean ALPHA-B score in the
present cohort was 56.8 (SD = 7.0) with a median score of 57
(IQR =9). Participants in the returning patient group demon-
strated significantly higher mean total ALPHA-B and subscale
scores compared to the new patient group, as shown in
Table 3. Detailed analysis of each item is available in Table 5.

Association between the ALPHABET scores and oral health
behaviours

The results showed that perceived barriers significantly
increased the likelihood of brushing twice daily or more
(OR =1.22, 95% CI = 1.08-1.38, P = .002). Knowledge (OR = 1.12,
95% CI = 1.03-1.22, P = .008) and self-efficacy (OR = 1.11, 95%
CI = 1.02-1.20, P = .011) positively influenced brushing for
more than 2 minutes.

For dental floss use, knowledge (OR = 1.22, 95% CI = 1.11-
1.34, P < .001), self-efficacy (OR = 1.23, 95% CI = 1.13-1.34, P <
.001), and cues to action (OR = 1.13, 95% CI = 1.02-1.24, P = .016)
were significant predictors, while perceived severity had a neg-
ative impact (OR = 0.89, 95% CI = 0.80-0.99, P = .024). Detailed
outcomes of the binary logistic regression analysis are pre-
sented in Supplementary Table 9 (Supplementary File 2).

Discussion

This study successfully developed and validated the ALPHA-
BET, a standardized self-reported questionnaire designed to
evaluates both periodontal health knowledge and beliefs in
adult populations. The initial draft of the ALPHABET under-
went meticulous methodological refinement, resulting in the
final 40-item version characterized by robust psychometric
properties, including validity and reliability.

Comprehensive content validity assessment yielded out-
standing CVI ratings across all sections, subscales, and items
from both experts and end users. Previous studies have
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Table 2 - Demographic characteristics of the study participants.

Characteristics Patients; N (%)
Total New patients Returning patients P value
N =380 N =236 (62.1) N =144 (36.9)
Gender P=.022"
Woman 226 (59.5) 151 (64.0) 75 (52.1)
Man 154 (40.5) 85 (36.0) 69 (47.9)
Age (y) Mean 47.0 Mean 42.9 Mean 53.8 P <.001"
Median 49.0 Median 43.5 Median 58.0
<40y 133 (35.0) 104 (44.0) 29 (20.2)
40-59y 128 (33.7) 79 (33.5) 49 (34.0)
>60y 119 (31.3) 53 (22.5) 66 (45.8)
Education P=.226
Lower degree 157 (41.3) 100 (42.4) 57 (39.6)
Bachelor 167 (44.0) 107 (45.3) 60 (41.7)
Higher degree 56 (14.7) 29 (12.3) 27 (18.8)
Employment status P=.535
Employed 203 (53.4) 129 (54.7) 74 (51.4)
None (unemployed/retired/student) 177 (46.6) 107 (45.3) 70 (48.6
Income (THB) P=.964
<10,000 122 (32.1) 77 (32.6) 45 (31.3)
10,001-30,000 155 (40.8) 95 (40.3) 60 (41.7)
30,001-50,000 58 (15.3) 35 (14.8) 23 (16.0)
>50,000 45 (11.8) 29 (12.3) 16 (11.0)
Living arrangements P=.692
Alone 59 (15.5) 38 (16.1) 21 (14.6)
With others 321 (84.5) 198 (83.9) 123 (85.4)
Medical history P=.130
Systemic diseases 159 (41.8) 90 (38.1) 69 (47.9)
Systemically health and regular check 104 (27.4) 66 (28.0) 38 (26.4)
Unknown 117 (30.8) 80 (33.9) 37 (25.7)
History of periodontitis in family P=.028"
Periodontitis 44 (11.6) 22(9.3) 22 (15.3)
No periodontitis 165 (43.4) 114 (48.3) 51(35.4)
Unknown 171 (45.0) 100 (42.4) 71 (49.3)
Smoking status P=.100
Nonsmoker 339(89.2) 210 (89.0) 129 (89.6)
Smoker 20 (5.3) 16 (6.8) 4(2.8)
Former smoker 21(5.5) 10 (4.2) 11(7.6)
Alcohol use P=.022"
No 278 (73.1) 162 (68.7) 116 (80.5)
<3 times/wk 93 (24.5) 69 (29.2) 24 (16.7)
>3 times/wk 9(2.4) 5(2.1) 4(2.8)
Dental visit frequency over the past 10y P=.153
Regular visit 143 (37.6) 80 (33.9) 63 (43.8)
When having symptoms 198 (52.1) 131 (55.5) 67 (46.5)
Never 39 (10.3) 25 (10.6) 14 (9.7)

Pearson Chi-square. Bold values indicate statistically significance.

* Pvalue; statistically significant at P < .05.

explored various aspects of oral health in diverse popula-
tions; however, limited attention has been devoted specifi-
cally to understanding periodontal health knowledge and
beliefs. For instance, studies in the United States have pri-
marily assessed oral health literacy among low-income
adults, the elderly, and diabetes patients, with limited focus
on periodontal diseases.'®?"?® Similarly, research in China
and Thailand has examined oral health attitudes and behav-
iours across various demographics, without specifically
focusing on periodontal diseases.'®?”> Thus, the introduction
of the ALPHABET marks a significant advancement in peri-
odontology, serving as a pioneering and validated tool

designed exclusively for evaluating periodontal health knowl-
edge and beliefs.

According to the ALPHA-K findings, while participants
understood that dental plaque is the main cause of gum dis-
ease and tooth loss, several persistent misconceptions
remained. For instance, half of the participants believed tooth
loss is a natural consequence of ageing, aligning with findings
from a previous study in which 41.8% of participants shared
this perspective.'” Additionally, 90% misunderstood the pri-
mary purpose of flossing, thinking it was mainly for removing
food particles rather than for daily interdental cleaning to
complement toothbrushing: This suggests a need for clearer



8 BODHIDATTA ET AL.

Table 3 - Comparison of the ALPHABET scores between patient groups.

Subscales of ALPHABET Total N =380 New patient N = 236 Returning patient N = 144
(total score)
Mean (SD) Median Mean (SD) Median Mean (SD) Median Pvalue  Effectsize

ALPHA-K (20) 13.4(2.7) 14.0 12.9 (2.7) 13.0 14.2 (2.5) 14.0 P<.001" 0.24
ALPHA-B (100) 56.8 (7.1) 57.0 54.7 (6.4) 55.0 60.1 (6.8) 60.0 P<.001* 0.38
Susceptibility (10) 6.9 (1.9) 7.0 6.5 (1.8) 6.0 7.5(1.9) 8.0 P<.001*  0.29
Severity (15) 9.1(2.4) 9.0 8.8(2.3) 2.0 9.5 (2.6) 2.0 P=.005" 0.14
Benefits (20) 17.2 (2.0) 17.0 16.8 (2.1) 16.0 17.8(1.7) 18.0 P<.001° 0.23
Barrier (20) 16.5 (2.9) 17.0 16.1 (2.9) 16.0 17.1(2.7) 17.0 P=.001" 0.16
Self-efficacy (15) 9.3(3.1) 9.0 8.8(3.1) 9.0 10.2 (2.9) 10.0 P<.001*  0.22
Cues to action (20) 15.9 (2.8) 16.0 14.9 (2.7) 15.0 17.6 (2.1) 18.0 P=.000" 0.48

SD, standard deviation.

Independent-Samples Mann—Whitney U test. Bold values indicate statistically significance.

* Pvalue; statistically significant at P < .05.

public education on the American Dental Association’s rec-
ommendation to floss daily for effective plaque control.”®

Over half of the participants erroneously believed that
herbal toothpaste or saltwater gargling could treat gum dis-
ease and that fluoride could prevent it. Such misconceptions
may lead to neglect of proper oral hygiene practices and inap-
propriate symptom management. An associated symptom
not covered in the knowledge section is halitosis, which has
been highlighted in previous studies as an area warranting
greater public awareness.>*?" Future studies should consider
including items related to halitosis for a more comprehensive
understanding of periodontal health knowledge.

Although over 90% of participants were aware that smok-
ers have a higher risk of developing periodontal disease, 5%
continue to smoke, highlighting a gap between knowledge
and behaviour. Notably, returning patients with prior oral
hygiene instruction had higher ALPHA-K scores, emphasizing

the critical role of regular dental visits and professional guid-
ance in improving periodontal health knowledge.

The structure of the final 20-item ALPHA-B aligns well
with the six-factor model of the HBM, a widely utilized frame-
work in health behaviour interventions.’> However, the
model has notable limitations, such as its focus on individual
factors and lack of consideration for cultural, social, and emo-
tional influences.*” These shortcomings can lead to oversim-
plify the complex processes involved in changing habits or
adopting new behaviours. Integrating additional frameworks
may enhance the understanding and application of health
behaviour theories in practice. This final version of ALPHA-B
encompasses six subscales: perceived susceptibility (2 items),
perceived severity (3 items), perceived benefit (4 items), per-
ceived barrier (4 items), self-efficacy (3 items), and cues to
action (4 items). Each subscale exhibited a good level of inter-
nal consistency reliability.

Table 4 - Percentage of correct answers for each item of the ALPHA-K.

20 items of ALPHA-K

% of correct answers

Total New Returning
patients patients patients
1. Dental plaque is the primary cause of gum disease. 91.6 88.9 95.8
2. Minor bleeding on gum line when brushing your teeth is normal. 71.8 74.2 68.1
3. If your gums bleed every time when brushing, it is a sign of gum disease. 93.2 91.5 95.8
4. If there is bleeding when brushing, you should avoid brushing that area. 61.1 57.2 67.4
5. If there is bleeding when flossing, you should avoid flossing that area. 50.3 44.5 59.7
6. Gum disease can lead to tooth loss. 97.6 97.5 97.9
7. Teeth loosen naturally as you get older. 53.4 47.9 62.5
8. Tooth loss happens naturally as you get older. 46.6 415 54.9
9. Using a hard-bristled toothbrush cleans your teeth better than a soft-bristled one. 88.2 85.2 93.1
10. Flossing can reduce the risk of gum disease. 86.6 84.3 90.3
11. The main goal of flossing is to remove food particles that are stuck between your teeth. 11.8 9.7 15.3
12. Flossing causes gaps between your teeth. 84.7 80.1 92.4
13. Using a toothpick is adequate for cleaning in between teeth. 92.9 92.4 93.8
14. Fluoride can prevent gum disease. 36.1 30.5 45.1
15. Herbs in toothpaste can treat gum disease. 44.7 40.7 51.4
16. Gargling salt water can treat gum disease. 329 30.1 37.5
17. Mouthwash can remove tartar. 68.2 63.9 75.0
18. Professional dental cleaning can thin your teeth surface. 67.9 65.7 715
19. Diabetic patients are at a higher risk of gum disease than others. 69.2 72.0 64.6
20. Smokers are at higher risk of gum disease than others. 92.6 93.6 90.9




DEVELOPMENT AND VALIDATION OF THE ALPHABET 9

Table 5 - Descriptive item analysis of the ALPHA-B for the present cohort.

20 items of Mean SD Median Floor Ceiling Adjusted
ALPHA-B (total (total effect effect item-total
5 points) 5 points) (%) (%) correlation

Perceived susceptibility

SuUSs1 I can develop gingivitis. 3.5 1.0 4.0 4.5 15.0 0.773

SUS2 I can develop periodontitis. 3.4 1.0 3.0 5.3 14.2 0.773

Perceived severity

SEV1 If Thad gum disease, I feel it would be. .. 33 1.0 3.0 4.5 11.6 0.587

SEV2 If my gums were bleeding, I feel it would be. .. 3.0 1.0 3.0 6.1 7.9 0.600

SEV3 If Thad tartar in my mouth, I feel it would be. .. 2.7 1.0 3.0 12.1 4.5 0.508

Perceived benefit

BEN1 I prioritize on maintaining the health of my teeth. 44 06 4.0 0.8 45.5 0.666

BEN2 [ prioritize on maintaining the health of my gum. 4.4 06 4.0 0.8 43.9 0.649

BEN4 I think that brushing can help improve my gum health. 4.3 0.7 4.0 0.8 40.3 0.467

BEN7 I think that flossing can help improve my gum health. 4.1 0.7 4.0 1.6 31.3 0.406

Perceived barrier

BARS I think that thorough brushingis a waste of time. 4.3 09 4.0 2.6 49.2 0.568

BARG6 I think that thorough flossing is a waste of time. 3.9 09 4.0 11 30.0 0.516

BAR7 I think that annual dental visits are a waste of time. 41 09 4.0 1.8 39.7 0.652

BAR8 I think that annual professional tooth cleaningis a 4.1 09 4.0 1.3 39.2 0.608
waste of money.

Self-efficacy

EFF3 Brush your teeth correctly. 35 1.1 40 4.5 19.2 0.540

EFF5 Thoroughly floss once per day even when you don’t 2.9 1.3 3.0 20.5 12.1 0.643
want to.

EFF7 Use floss correctly. 2.9 1.3 3.0 18.7 12.4 0.753

Cues to action

CUE1 I have been educated about how to perform correct oral 4.0 0.8 4.0 11 26.8 0.663
hygiene care.

CUE2 I have been educated about the causes and prevention 3.7 09 4.0 1.8 16.8 0.699
gum disease.

CUE3 My dentist often encourages me to brush my teeth cor- 4.1 0.8 4.0 1.1 34.7 0.745
rectly.

CUE4 My dentist often encourages me to use floss correctly. 4.1 09 4.0 1.3 33.7 0.718

Floor effects >60% indicating less relevant items, item-total correlations >0.30 demonstrating a good reliability.

Regarding periodontal health beliefs, it is crucial for
patients to recognize their risk of developing periodontal dis-
ease (perceived susceptibility), understand the potential seri-
ousness of untreated disease (perceived severity),
acknowledge the benefits of recommended oral hygiene prac-
tices (perceived benefit), and overcome obstacles such as
financial costs and time constraints (perceived barrier). Addi-
tionally, individual self-efficacy significantly influences
behavioural improvements, and cues to action can prompt
individuals to take health-related actions influenced by their
environment. The ALPHA-B score can indicate patients’
receptiveness to interventions aimed at managing and pre-
venting periodontal diseases. Previous study has found that
self-efficacy and perceived barrier predict toothbrushing and
flossing behavior,*® which aligns with our findings. The logis-
tic regression model revealed an association between self-
efficacy and both brushing and flossing behaviour, as well as
between perceived barrier and brushing behaviour. Addition-
ally, we incorporated the factor of ‘knowledge’, which was
also found to be associated with brushing more than 2
minutes and with the use of dental floss. Previous studies
have linked oral health behaviours to HBM factors, often
focusing on children and parents, mainly exploring dental
caries.’***3” Standardized data on periodontal health beliefs
using ALPHA-B could provide valuable insights for planning

periodontal health education program, ultimately enhancing
periodontal health in the adult population.

While the ALPHABET was validated using data from adults
across a wide age range, the hospital-based settings may not
fully represent broader populations. Field testing across
diverse groups is crucial for generalizability. Furthermore,
self-reported oral health behaviour data may be influenced
by social desirability bias. Future research should explore
associations between ALPHABET subscales and oral health
factors, considering clinical periodontal parameters for a
comprehensive outcome assessment.

Conclusion

The present findings underscore the robust validity, reliabil-
ity, and practical utility of the ALPHABET in assessing peri-
odontal health knowledge and beliefs among adults. This tool
holds significant potential for guiding interventions aimed at
enhancing awareness of periodontal disease and delivering
comprehensive education to the public, thereby fostering
improved periodontal health outcomes. By providing a stan-
dardized method to evaluate both knowledge and belief, the
ALPHABET can help identify misconceptions and areas need-
ing targeted educational efforts. Ultimately, its application in
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both clinical and community settings can contribute to better
periodontal health and overall well-being.
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