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Abstract:

Background: There is considerable evidence in favor of applying the Theory of Planned Behavior to oral hygiene, proving to be
an adaptable and highly explanatory model. However, more evidence is needed to apply an extended version of this theory to
various populations in South-America. Purpose: To analyze the psychometric characteristics of an Oral Hygiene Questionnaire,
a scale developed by Buunk-Werkhoven, and to describe the prediction level of Extended Theory of Planned Behavior to oral
hygiene behavior. Methods: This was a non-experimental and cross-sectional study in which a non-probabilistic sample of 644
Peruvian undergraduate students was surveyed to respond the Oral Hygiene Questionnaire. Results: There are acceptable and
good reliability coeflicients of the Oral Hygiene Questionnaire subscales, and the Confirmatory Factorial Analysis shows items
that fit the standardized measurement model of four exogenous first-order constructs. Regarding the structural model, absolute,
comparative, and parsimony fit statistic was applied. Additionally, variables of the Extended Theory of Planned Behavior explained
31 %and 26 % of intention variance and oral hygiene behavior, respectively. Conclusion: The assessment and structural model based
on the Extended Theory of Planned Behavior show good empirical evidence to apply it to oral hygiene of Peruvian undergraduates.
Keywords: behavior, dentistry, healthy behavior, oral hygiene, Peru, psychological theory, theory of planned behavior,

undergraduate student.
Resumen:

Antecedentes: Existe amplia evidencia a favor de laaplicacién de la Teorfa de la Conducta Planificada ala higiene oral que demuestra
ser una propuesta flexible y altamente explicativa. Sin embargo, se requiere mayor evidencia de la pertinencia de dicha teorfa en
su version extendida al aplicarse en diversos grupos poblacionales de pafses suramericanos. Objetivo: Analizar los indicadores
psicométricos del Cuestionario de Higiene Oral, instrumento desarrollado por Bunnk-Werkhoven, asi como determinar el nivel
de prediccion de las variables de la Teorfa Extendida de la Conducta Planificada aplicado al comportamiento en la higiene oral.
Meétodos: Se realizd un estudio no experimental de corte transversal en el que se encuestd a una muestra no probabilistica de
644 estudiantes universitarios peruanos, quienes completaron el Cuestionario de Higiene Oral. Resultados: Existen coeficientes
de confiabilidad aceptables y buenos para las subescalas del Cuestionario de Higiene Oral y el Anélisis Factorial Confirmatorio
(CFA) reveld que los ftems que comprenden el instrumento de medicién se ajustan a un modelo de medida estandarizado de cuatro
constructos exdgenos de primer orden. En cuanto al modelo estructural, se aplicaron estadisticos de ajuste absoluto, comparativo y
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parsimonioso. Asimismo, las variables de la Teoria Extendida de la Conducta Planificada explicaron el 31 %y 26 % de la varianza en
la intencién, asi como el comportamiento en higiene oral. Conclusiones: El modelo de medicién y estructural basado en la Teorfa
Extendida de la Conducta Planificada presenta evidencia empirica favorable para aplicarse al comportamiento en higiene oral en
estudiantes universitarios peruanos.

Palabras clave: comportamiento, conducta saludable, estudiante universitario, higiene oral, odontologfa, Pert, teorfa de la
conducta planificada, teoria psicoldgica.

Resumo:

Antecedentes: Existe considerdvel evidéncia a favor da aplicagio da Teoria do Comportamento Planejado 2 higiene bucal,
revelando-se um modelo adaptdvel e altamente explicativo. No entanto, mais evidéncias sio necessdrias para aplicar uma
versio estendida dessa teoria a vérias populagoes na América do Sul. Objetivo: Analisar as caracteristicas psicométricas de um
Questiondrio de Higiene Oral, escala desenvolvida por Buunk-Werkhoven, e descrever o nivel de predi¢io da Teoria Estendida do
Comportamento Planejado para o comportamento de higiene bucal. Métodos: Este foi um estudo nio experimental e transversal
no qual uma amostra nao probabilistica de 644 estudantes universitdrios peruanos foi pesquisada para responder ao Questiondrio
de Higiene Oral. Resultados: As subescalas do Questiondrio de Higiene Oral apresentam coeficientes aceitdveis e bons de
confiabilidade, e a Analise Fatorial Confirmatdria apresenta itens que se enquadram no modelo de mensuragio padronizado de
quatro construtos exogenos de primeira ordem. Com relagio ao modelo estrutural, foi aplicada a estatistica de ajuste absoluto,
comparativo e de parciménia. Adicionalmente, as varidveis da Teoria Estendida do Comportamento Planejado explicaram 31 % e
26 % davariincia daintengio e do comportamento de higiene bucal, respectivamente. Conclusio: A avaliagio e o modelo estrutural
baseados na Teoria Estendida do Comportamento Planejado apresentam boas evidéncias empiricas para aplica-la a higiene bucal
de estudantes peruanos.

Palavras-chave: comportamento, comportamento sauddvel, higiene oral, odontologia, Peru, teoria psicoldgica, teoria do
comportamento planejado, estudante universitario.

INTRODUCTION

Oral hygiene represents a set of rules to prevent the mouth’s soft and hard tissue susceptibility to any disease
(1). Oral hygiene requires daily removal and elimination of microbial film deposits (biofilm or dental plaque)
from the tooth surface. To this end, people must be duly committed and instructed on how to perform
adequate oral hygiene and having the necessary tools to perform it. Two steps are essential for an adequate oral
hygiene: removing interdental plaque, using an interdental brush or dental floss, and performing conventional
brushing of dental surfaces. In addition to the technique, effective biofilm removal requires a people to be
engaged to perform their oral hygiene (2).

Buunk-Werkhoven, e al. (2), citing the American Dental Association, recommend following a brushing
regimen of at least two daily sessions lasting approximately two minutes, after having breakfast and before
going to sleep. A correct oral hygiene involves brushing gently, without pressure, step by step, making small
strokes, with a variety of massages near the gums, completing with interdental flossing and cleaning the
tongue. This will serve to assess whether the oral hygiene behavior (OHB) is performed completely and
efficiently (2).

Despite the complexity that characterizes oral hygiene, it represents one of the strategies with proven
effectiveness to reduce oral diseases, specifically caries and periodontal diseases (3). Both diseases represent
a problem for global public health. In the case of Peru, oral cavity pathologies are considered among the 12
priority problems for the health system, where about 90.4 % of the population has dental caries (4).

There are various behavioral theories to explain the mechanisms leading a person to adopt a healthy
behavior, as is the case of oral hygiene. These theories can be classified into continuum models (e.g., Health
Belief Models, Self-Efficacy Theory, Planned Behavior Theory, and Behavioral Theory) and phase or stage
models (e.g., Transtheoretical Model, Process Model of Action in Health) (5). Even when the latter have
greater explanatory power on the mechanisms for the acquisition of healthy behavior, their approaches turn
out to be complex and difficult to verify empirically. In contrast, continuum models are characterized by their
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logical simplicity, focus on explaining behavioral motivations (5), and are more frequently used to explain
oral health behavior (6,7).

Among the continuum models, the Theory of Planned Behavior (TPB) has broad empirical support in
predicting intention and healthy behavior (8). It is a theory that explains behavior in specific situations, where
a central role is given to the motivational variable called intention, the same one that expresses the effort that
a person expects to execute a certain behavior. However, the expression of a behavior does not only depend
on its intention; the latter is determined by three variables: attitude, social norm, and perceived behavioral
control. These three variables interact with each other and form the behavioral intention, which in turn
influences the initiation or not of a certain behavior (9).

According to Patel, ez 4/. (10), various studies confirm the relevance of applying TPB to oral hygiene in
different ages and contexts. Regarding the application of this theory in the prediction of oral hygiene in an
exclusively young population, four antecedents were identified; three were conducted in of Romania (11-13)
and one in Ethiopia (14). Their results indicate that the percentage of explained variance of oral hygiene
intention from the TPB variables are heterogeneous (from 31.3 % to 66 %); Similarly, there is also diversity in
the degree of association between the different variables of the TPB. This reveals that, despite being a theory
of important predictive value, the level of generality of the TPB is determined by the specific characteristics
of human groups, as well as the influence of each of the variables that make up said theory.

One of the studies where TPB has been applied to oral hygiene in a university population was carried
out by Dumitrescu (13). However, in that study only the prediction of intention was assessed, but not
oral hygiene behavior or other variables were considered. The importance of addressing the oral hygiene of
university students is related to the opportunities involved in preventing dental diseases and achieving future
oral hygiene, especially at a stage where there is a greater number of risk behaviors and less vigilance by parents
(15-17).

The flexibility of the TPB to include other variables in the proposed explanatory models makes it possible
to achieve a greater explained variance of behavior, as well as a greater generalization of the theory to various
research contexts. However, considering the criterion of simplicity that should characterize all explanatory
scientific models (18), caution is required in the inclusion of additional predictor variables, proposing a
judicious deliberation and submitting their respective empirical exploration (8). In recent years, multivariate
models have been proposed that include other predictive variables of oral hygiene behavior (i.e., visits to
the dentist, knowledge about oral health, and expected social results). These types of models are known as
Extended Theory of Planned Behavior (ETPB) (2) (Figure 1). Hence the importance of contributing to the
application of the ETPB to oral hygiene in university students in Peru.

The aforementioned led to the following question: To what extent does the TPB in its extended version
(ETPB) predict oral hygiene intention and behavior in university students from northern Peru? The design
chosen to answer this question meant attending to two study goals: to analyze the psychometric indicators of
the Oral Hygiene Questionnaire proposed by Buunk-Werkhoven (2) and to evaluate the degree of adjustment
of the ETPB (e.g., attitudes, social norms, perceived behavioral control, expected social outcomes, and
oral health knowledge) in predicting oral hygiene intention and behavior. Likewise, we sought to confirm
the following hypotheses: There is a significant relationship between the variables of the ETPB (perceived
behavioral control, social norms, attitude, expected social results, and knowledge of oral health) and the
intention and behavior of oral hygiene.
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FIGURE 1
Extended Theory Planned Behavior
Source: Buunk-Werkhoven, ez 2/, 2011, p. 252. (2)
MATERIALS AND METHODS
Design and Sampling

A non-experimental cross-sectional cohort study was conducted. A non-probabilistic sampling was used, and
the size of the sample was determined through the rule of proportions by parameters, a strategy suggested
when using the Structural Equations Model (SEM), where samples greater than 200 subjects are required in
order to avoid imprecise estimates in standard errors (19). As inclusion criteria, Peruvian university students
identified as male, or female were considered; they were also given the option of choosing the category
others in case they did not identify as male or female. In addition, the study included undergraduate students
between the VI and X cycles in various professional careers (majors). Those students unwilling to be part of
the study or who were not present during the application sessions of the survey were excluded.

Data collection was conducted through two self-report and online application instruments, which made
up of 51 items. These instruments were administered between January 4 and February 12, 2021. The first
instrument is an ad hoc questionnaire with five items referring to the socio-demographic characteristics of
participants in the study (e.g., sex, age, study center, professional career [major], and cycle of studies). The
second instrument, the Oral Hygiene Questionnaire, developed by Buunk-Werkhoven, ¢z al. (20), comprises
46 items aimed at measuring psychosocial variables that explain oral hygiene intention and behavior (OHB)
based on the EPBT. For this study, the Spanish version of the Oral Hygiene Questionnaire, applied in
Uruguay (20) and the Dominican Republic (21), was used.

The psychosocial variables evaluated through the Oral Hygiene Questionnaire are distributed according to
seven scales: attitudes towards oral hygiene behavior (ATT), social norms (SN), perceived behavior control
(PBC), expected social outcomes (ESO), oral health knowledge (OHK), intention (I), and oral hygiene
behavior (2,14,20,21). There is evidence of satisfactory reliability indices for the scales evaluated by the Oral
Hygiene Questionnaire (Cronbach’s alpha values: ATT = 0.94; I = 0.70; SN= 0.87; PBC = 0.85) (21). With
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the exception of the OHK scale, the items that make up the different scales are multiple choice alternatives
with a Likert-type format and are distributed as follows: ATT = 9 items; SN = 5 items; CPP = 3 items; ESO
= 6 items; I = 8 items and OHB= 8 items). A higher score obtained in the sum of the items that make up each
subscale represents a greater expression of the measured attribute. Regarding the OHK scale, it comprises 7
items with dichotomous alternatives (No = 0; Yes = 1); the higher the score achieved, the greater the OHK.

The study was developed considering the principles of respect for people and justice. In order to guarantee
the anonymity, autonomy, and free judgment of the participants, all information regarding their participation
in the study was provided. Likewise, permission was obtained from the Research Ethics Committee of the
Cajamarca Regional Teaching Hospital, Peru (No. 008-2020-CEI-HRDC).

Data Analysis

Initially, a correlation analysis was performed between the main latent variables or study constructs to
establish the direction, magnitude, and significance of the associations between them. Likewise, prior to
the analysis of the SEM, we verified that the scores were adapted to normal univariate and multivariate
distributions. For the former normality, asymmetry and kurtosis values of less than 3 and 10, respectively, are
expected (19); while for the latter normality, Mardia’s asymmetry and kurtosis test were used.

Another important aspect in the analysis is the verification of reliability of the questionnaires. For this
purpose, the Joreskov's Omega (Q) coeficient was used, whose value interpretation was made on the basis of
the following rule: Q = 0.70-0.79 (acceptable level), Q = 0.80-0.89 (good), and = 0.90 (excellent) (23).

We also used confirmatory factor analysis (CFA) to comprehensively analyze the measurement model.
Through the analysis of standardized factor loads (A) we determined to what extent the observable variables
(indicators or items) are appropriate to measure the latent variables or constructs. These factor loadings are
expected to be > 0.40 (24). The quality of the measurement model was assessed, using for the evaluation of the
goodness of fit of the measurement model, of four goodness-of-fit statistics from the SEM: absolute (X*/df <
5), comparative (CFI > 0.90), parsimonious (NF > 0.90), and the root mean square residual approximation
(RMSEA < 0.07) (25).

The evaluation of the fit of the model implies comparing the theory with reality. In this sense, the similarity
of the estimated variance and covariance matrix (theory) with respect to reality (observed variance and
covariance matrix) was analyzed. If the researcher’s theory is perfect, the estimated and observed variance and
covariance matrices would be the same, that is, with a zero residual (0). However, as this level of perfection
does not usually occur, a model is said to have a good fit the closer these values are found in the two matrices
(24).

To determine the direct and indirect effects of the exogenous variables on the endogenous variables, the
analysis of the structural model was used in a sequence of five stages: a) Specification of the model, which
consisted of establishing the hypothetical relationships between constructs. b) Identification of the model,
which was developed using the rule of degrees of freedom (the most used for SEM) with the mathematical
formula: gl = [p(p+1)/2] - q), where: p, number of observed variables and q, number of free parameters to
estimate. Likewise, we tried to find if the model was overidentified, that is, gl is > 0 (25). ¢) Evaluation of data
quality, which consisted of estimating an appropriate size for the study sample and avoiding multicollinearity
between the latent constructs; that is, that the correlation between the latter is > 0.85 (19,24,26). d).
Estimation of parameters, to determine:

1. The application of a hypothesis test, to find out if each variable contributes or not to the model,
was assessed assuming a typical significance level of p < 0.05 from multivariate analysis for SEM:

H, (alternative hypothesis): B1, B2, B3, B4 Bs, B, and B7 # 0.
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2. The coefficients of determination (R?), or proportion of the total variance of the variable explained
by the regression, were calculated. The analysis of the degree of determination of the latent variables
is assessed as substantial, moderate, or weak depending on the percentage of explanation obtained
(67 %, 33 %, and 19 %, respectively) (27).

3. The supposed hypothetical multivariate relationships (first stage) were transformed into multiple
linear regression coeflicients (B); it is suggested that these regression coeflicients be > 0.20 and
ideally > 0.30 to be considered significant (27).

4. The absence of multicollinearity was confirmed through the following criteria: variance increase
factor values < 10, tolerance index (T) > 0.10 (28), and variance proportion indices x>0 (24).

¢) Evaluation of the goodness of fit of the model, which allowed assessing the quality of the structural

model, using four goodness of fit statistics from the SEM: absolute (X?*/df < 5), comparative (CFI > 0.90),
parsimonious (NF= 0.90), and the root mean square residual approximation (RMSEA < 0.07) (24).

For the statistical analysis, the SPSS v.25 software and its AMOS (Analysis of Moment Structures)
environment were used, as well as the R program package and its RStudio v.4.0.5 environment, and Microsoft
Excel 2016.

RESULTS

644 students from three universities in the city of Cajamarca, located in northern Peru, responded the survey.
Of the total sample, 57.6 % were women, 41.5 % were men, and 0.9 % chose the other option. The average
age was 21.9 years, with a range of 17 to 44 years.

Reliability of Measuring Instruments

For reasons of the context of the COVID-19 pandemic, data collection was carried out through the online
version of the Oral Hygiene Questionnaire (2). Regarding the analysis of reliability of the scales that comprise
the questionnaire, reliability levels between acceptable (Q = 0.70) and excellent (Q = 0.90) were found
(attitude, © = 0.95; social norms, Q = 0.90; behavior control perceived, Q = 0.70; expected social results, Q
=0.80; and intention, Q = 0.91). The reliability of the variables OHK and OHB was not calculated because
they were indices (Table 1).

TABLE 1
Reliability and Descriptive Statistics of ETPB Variables (N = 644)

Variable Coefficient (£2) Range Mean 5D
Attitude (ATT) 0.95 9-63 52.57 014
Social norms (SN) 0.90 5-35 31.09 4.40
Perceived behavioral control (PBC) 0.70 3-15 1318 1.74
Expected social outcomes (ESO) 080 6 - 30 24 57 403
Oral health knowledge (OHK) — 0-7 434 1.23
Intention (T) 0.91 8-56 48.09 748
Oral hygiene behavior (OHB) —— 1-16 1145 2790

Source: the authors.
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Correlation Between Latent Variables

The analysis of correlation between the main variables indicates that the OHB intention (endogenous
variable) is significantly associated with the exogenous variables attitude (0.36), social norms (0.45),
perceived behavior control (0.44), and expected social results (0.35). However, this correlation is not
significant with respect to the OHK variable. Furthermore, intention was found to be significantly associated

with OHB (0.22) (Table 2).

TABLE 2
Variable Correlation of ETPB

Variable ATT SN PBC ESO  OHK 1 OHB
ATT 1

SN 40% 1

PBC 2gExx g7Esx |

ESO 25%xx 3gEsx Jqwmx ]

OHK -10 -02 05 -05 1

I 36%rx 45%xx gqmex 35eex 1

OHB 08* 12%xx  Q7xx 07 00 208

Source: the authors.
Analysis of the Measurement Model

The CFA, by means of factor loadings (1), reveals that the items that comprise the Oral Hygiene
Questionnaire fit a standardized measurement model of four first-order exogenous constructs, with 23
associated indicators, or assigned to each construct, and 6 relationships between constructs (figure 2). The
exogenous variable OHK was excluded from the measurement model because it is an index and has a non-
significant correlation with its peers. No factor loadings (A) < 0.40 were found. Therefore, none of these
items is likely to be excluded. Their values were between 0.50 (acceptable) and 0.70 (ideal). The standardized
model has 52 parameter estimates, including 23 load estimates, 23 error estimates, and 6 correlation estimates
between constructs.

The goodness-of-fit indices exceeded the recommended values, adjusting very significantly at a level of p
< 0.001 (Xz/gl = 3.34; CFI = 0.94; NFI = 0.92 and RMSEA = 0.06). These indicators show a conclusive

adjustment of the research measurement model.
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FIGURE 2

Measurement Model of ETPB Variables*
*ATT: Attitude; SN: Social Norms; PBC: Perceived behavior control; ESO: Expected Social Outcomes.

Source: the authors.

Analysis of the Structural Model

The analysis of the structural model comprised five stages. In the first stage, model specification, five
exogenous variables were considered: attitude (ATT), social norms (SN), perceived behavior control (PBC),
expected social outcomes (ESO) (latent variables), and oral health knowledge (OHK) (observable variable).
At this stage, the five variables were related to the endogenous variable intention (I), and the latter is
directly related to OHB. The perceived behavior control affects OHB directly and indirectly through the
OHB intention variable (mediating variable). These relationships are recursive (unidirectional relationships)
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(Figure 3). The observable variables (items) and their respective errors are part of the external structural
model, while the relationships between latent variables are part of the internal structural model.

In the second stage, we determined that the structural model was recursively overidentified (df=1 150). In
the third stage, we determined that the sample size used satisfies the minimum value established by the rule
of proportions by parameters. In the fourth stage, we established three fundamental statistics:

a) Hypothesis tests, assuming a p value < 0.05 (Figure 3 and Table 3).

H1: Perceived behavioral control has a significant effect of 0.27 on intention. The
observable variable that contributes the most is PBC3 (A = 0.82).
H2: Social norms have a significant effect of 0.16 on intention. The observable variables
that contribute the most are SN4 and SN5 (A = 0.84), respectively.
H3: Attitude has a significant effect of 0.17 on intention. The most important observable
variables that explain attitude (ATT) are ATT4, ATTS, and ATT6 (A = 0.82), respectively.
H4: The expected social results have a significant effect of 0.14 on the intention. The
variables that contribute the most are ESO2 (A = 0.51) and ESO4 (A = 0.58).
HS5: Oral health knowledge has no significant effect on intention since its value is 0.05.
HG6: Perceived behavior control (PBC) has a direct effect of 0.38 on OHB. The observable
variable that contributes the most is PBC3 (A = 0.82).
H7: Intention has a significant effect of 0.19 on OHB. The observable variables that
explain intention to a greater extent are I6 and I7 (A = 0.85, for both variables).
b) 'The coefficient of determination (R?) was established. The results indicate that the EPBT variables
explain 31 % of the intention and 26 % of the OHB.
c¢) Themultivariate linear regression coeficients () determined for the prediction, considering p < 0.05,
are: 31 =0.27; 3, =0.16; 3 = 0.17; 5= 0.14; s = 0.05; 6 = 0.19; p7 = 0.38. The prediction of OHK
to intention is not significant (Table 3).
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FIGURE 3

Structural Model of ETPB Variables*
*ATT: Arctitude; SN: Social norms, PBC: = Perceived Behavior Control; ESO: Expected
Social Outcomes; I: Intention; OHB: Oral Health Behavior; OHK: Oral Health Knowledge.

Source: the authors.

TABLE3

Regression Coeflicients of ETPB Variables

Variable Coefficient () Self-reported T P value
Perceived behavioral control (PBC) B1 027 6.39 0.000
Social norms (SN) B2 0.16 552 0.000
Attitude (ATT) B3 0.17 477 0.000
Expected social outcomes (ESO) B4 0.14 3.83 0.000
Oral health knowledge (OHK) Bs 0.05 0.71 04772
Intention (T) Bs 0.19 377 0.000
Oral hygiene behavior (OHB) Br 038 —-- o

Source: the authors.

a) 'The values of the variance increase factor (VIF) of the exogenous latent variables ranged between
1.004 and 1.490; the tolerance statistics were between 0.671 and 0.996; and the variance proportion
indices were close to zero (0). In this sense, the statistical test indicates that the assumption of

multicollinearity is not breached (Table 4).
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TABLE 4
Proportion of Variance and Multicollinearity Statistics

Variable Variance Proportion Multicollinearity

ATT SN PBC ESO OHK  Tolerance VIF
ATT 0.02 0.01 0.01 0.02 0.85 0.826 1.211
SN 0.74 0.00 0.01 0.32 0.00 0.671 1.490
PEC 0.19 0.01 0.02 0.63 0.02 0.739 1.353
ESO 0.02 0.89 0.03 0.00 0.01 0.815 1.227
OHE 0.03 0.00 0.05 0.03 0.12 0.006 1.004

Source: the authors.

In the fifth stage, the goodness-of-fit indices were significant for a p < 0.001, except for the NFI. The
calculated values are: ratio Xz/gl =3.71; CFI =0.90; NFI = 0.811 and RMSEA = 0.065.

DISCUSSION

This study evaluated the variables of the ETPB to predict OHB of university students. The results indicate
that the variables of the ETPB explain 31 % of the intention and 26 % of the OHB. The percentage of
explanation of the OHB intention was slightly lower than that reported by those antecedents where similar
samples were used (11,13). However, there is agreement with a study conducted with a sample of first-year
university students of medicine, mostly women, which evaluated the specific intention to improve their
toothbrushing behavior (R* = 31 %) (13). Additionally, it is important to point out that the percentage
of prediction of oral hygiene found is also similar to other studies that used more heterogencous samples
(2,20,21). This difference in the degree of explanation of the ETPB may be due, in part, to the different
measurement and analysis models used (14). Nevertheless, it is also important to consider the role that
heterogeneity could have in the characteristics of the sample of study used. On the other hand, the degree to
which the ETPB explains OHB is generally in line with the extent to which the TPB tends to predict both
intention and behavior in general (29).

Of the five variables proposed as predictors of intention and OHB, perceived behavioral control obtained
higher prediction coefficients (0.27 and 0.38, respectively). Except for OHK, the other variables predicted
OHB intention. These results are different from those studies oriented towards such a population group, in
which attitude obtained a higher predictive level (11-13). Other studies identify social norms as the second
variable, after attitude, in the degree of prediction of OHB intention (7,20,30).

Regarding the high predictive value of perceived behavioral control, this finding has also been confirmed in
another study conducted on users of dental services, in which TPB was applied to three specific OHBs: tooth
brushing, interdental cleaning, and tongue cleaning (15). Consequently, the importance that TPB provides
perceived behavior control as an important variable to explain those health behaviors whose adoption is
complex for people is justified (29).

Although the predictive relationships between the variables turned out to be significant, one of the fit
indices did not reach the value (NFI = 0.811). This may be attributable to the weak prognosis of OHK
regarding the intention variable. For this reason, we suggest excluding this variable in subsequent studies.
In summary, the ETPB allowed us to know the variables that explain the decision to carry out an OHB.
However, this model can be improved from the re-specification process.

The findings allowed us to confirm the importance of the EPBT, as a cognitive model of behavior change,
to explain adherence to healthy behavior, specifically oral hygiene, based on a specific set of motivational
factors (5). Likewise, they are evidence for the dental professional about the need to know the assessments that
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people have about their own OHB (5). In the case of the study population, university students, we found that
the perception of ease or difliculty in achieving adequate oral hygiene turned out to be more important for
being motivated or adopting OHB when compared to the attitude variables, subjective norm and expected
social recognition. In this sense, the promotion of oral hygiene in young people requires special attention to
strengthening personal control over OHB (31). This implies adopting measures that increase the perception
of availability and access to oral hygiene resources (toothpaste, brushes, dental floss, etc.) (14). When people
consider that they have greater availability of resources and opportunities, the greater the belief that they can
control their own behavior (5).

Research Limitations

One of the limitations to consider in this study is the proportion of female participants (57.6 %) compared to
males (41.5 %), which could have biased the results. The review of other related studies reveals the existence
of apparent differences in OHB according to the gender variable (14). For example, women brush their
teeth more often than men (30). Another important limitation would be represented by the type of sample
selection. However, the strategy of conducting the survey during class sessions made it possible to reduce the
self-selection mechanisms that are usually frequent when using online surveys.

CONCLUSIONS

The predictive power of the ETPB variables was found to explain 31 % of the variance of intention and
26 % of OHB. Attitude, social norms, perceived behavioral control, and expected social outcomes are
significant determinants of the intention to perform oral hygiene behavior, with the exception of OHK. On
the other hand, perceived behavioral control turned out to be the main predictor of oral hygiene intention
and behavior. Finally, the measurement model and the structural model based on the ETPB present favorable
empirical evidence to be applied to oral hygiene behavior in Peruvian university students.

RECOMMENDATIONS

It is recommended that the results obtained be replicated to other age groups and population. This will allow
us to continue contrasting the validity and flexibility of the TPB in various sociocultural contexts.

Likewise, this study has a direct implication for the professional practice of dentists, for whom the
education of patients and the promotion of their oral hygiene are not usually a priority, preferring to carry
out various treatments instead of preventing oral diseases. This often leads to cost overruns and unrealistic
measures in low- and middle-income countries. In addition, the results constitute evidence for health
decision-makers to use in the design of their policies and strategies for the prevention and promotion of oral
hygiene in the population.
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