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Introduction

According to the Theory of Planned
Behavior (TPB), human behavior is
guided by 3 kinds of considerations:
beliefs about the likely outcomes of the
behavior and the evaluations of these
outcomes (behavioral beliefs), beliefs
about the normative expectations of
others and motivation to comply with
these expectations (normative be-
liefs), and beliefs about the presence
of factors that may facilitate or im-
pede performance of the behavior and
the perceived power of these factors
(control beliefs). In their respective
aggregates, behavioral beliefs pro-
duce a favorable or unfavorable atti-
tude toward the behavior, normative
beliefs result in perceived social pres-
sure or subjective norm and control
beliefs give rise to perceived behav-
ioral control. In combination, attitude
toward the behavior, subjective norm
and perception of behavioral control
lead to the formation of a behavioral
intention. As a general rule, the more
favorable the attitude and subjective
norm and the greater the perceived
control, the stronger should be the
person’s intention to perform the be-
havior in question.! Thus, in reference
to Ajzen’s recommendations for the
development of interventions based
on the TPB, the next step is to inves-
tigate the determinants of intention
and their related beliefs reflecting the
cognitive foundation of the targeted
behavior.
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Purpose: The purpose of this study was to explore the predic-
tive ability of factors associated with the Theory of Planned Be-
havior (TPB) on oral health behaviors.

Methods: The participants of this descriptive, cross—sectional
study were 179 first year medical students at the Carol Davila
University of Medicine and Pharmacy that completed a ques-
tionnaire assessing TPB variables, self-identity and their current
oral hygiene behaviors.

Results: Significant differences in self-identity regarding the
toothbrushing behavior and reason for the dental visit were
observed (p<0.0001). When participants were classified in 2
groups according to their levels of self-identity, significant dif-
ferences were found according to their age, toothbrushing fre-
quency, attitudes, perceived behavioral control and intention for
improving oral hygiene (p<0.0001). Self-identity had a statisti-
cally significant positive correlation with affective attitudes, cog-
nitive attitudes, subjective norms, perceived behavioral control
and intention for improving oral hygiene. Hierarchical multiple
regressions for toothbrushing frequency revealed that the TPB
factors and self-identity explained 31% and 35% from the in-
tention to improving behaviors, the coefficients for self-identity
being significant. The structural equation model revealed the
effect of self-identity on intention on improving oral health be-
haviors and the effect of past-behavior on self-identity.

Conclusion: The findings revealed the value of the extended
TPB model as a predictor of intention to improve oral health
behaviors. Dental educators should focus on issues of students’
self-identity as a person concerned by their oral health.
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This study supports the NDHRA priority area, Health Promo-
tion/Disease Prevention: Assess strategies for effective com-
munication between the dental hygienist and client.

cal and screening behaviors (e.g., health checks and
cancer screening), eating and exercising behaviors

Theory of planned behavior has been used suc-
cessfully to provide a better understanding and ex-
planation of a diverse range of health-related and
social behaviors, including addictive behaviors (e.g.,
smoking, alcohol consumption and drug use), clini-

224

The Journal of Dental Hygiene

(e.g., healthy diets), HIV/AIDS-related behaviors
(e.g., condom use)?* and oral health behaviors.>1°
The TPB has been successfully applied to a wide
range of health-related behaviors among adults and
adolescents.3!1-13
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The TPB model is a flexible model that opens to the
inclusion of additional variables with aim to increase
the proportion of the explained variance and to al-
low generalization to other research context.!* Based
on Stryker’s identity theory, self-identity reflects the
extent to which engaging in a behavior is important
to an individual’s self-concept.'>® Numerous studies
have demonstrated the ability of self-identity to im-
prove the predictive efficiency of the TPB.3 Individu-
als who strongly identify with the role of “a person
interested in his oral health” may therefore be mo-
tivated to act in accordance with their self-concept
and to improve their oral health behaviors.'7:18

The present study aimed to test an extended TPB,
including self-identity, to predict young adults’ in-
tentions to engage in and subsequent engagement
in improving oral hygiene behavior. It was expected
that young people’s level of self-identity regarding
oral health would be associated with improved oral
health behaviors (Hypothesis 1). It was also expect-
ed that attitude, subjective norm and perceived be-
havioral control (PBC) would predict intention to im-
prove oral hygiene behavior, after taking into account
the demographic factors of age, gender and past be-
havior, with the addition of self-identity expected to
improve the prediction of intention (Hypothesis 2).
Another aim of the research was to examine whether
the effects of self-identity vary as a function of re-
peated experience of performing the relevant behav-
ior. Specifically, it was proposed that the relationship
between self-identity and intention would be stron-
gest for people who had performed the behavior fre-
quently in the past (Hypothesis 3).

Methods and Materials
Sample

The participants of this descriptive, correlational,
cross-sectional study were 179 first year medical
students at the Carol Davila University of Medicine
and Pharmacy who were invited to this survey at the
beginning of the 2010 to 2011 academic year. Par-
ticipants’ mean age was 19.68, and the sample con-
sisted of 142 women and 37 men. In addition, the
sample was homogenous in terms of ethnic back-
ground (100% Caucasians). Upon entry, all partici-
pants signed a declaration of informed consent. The
study was conducted in full accordance with the de-
clared ethical principles (World Medical Association
Declaration of Helsinki, version VI, 2002).

Instruments and measures
The research data were gathered by means of
a structured Romanian questionnaire. For the TPB

constructs, 5 items were developed for each TPB do-
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main based on the literature review and on Ajzen’s
TPB.* A 7-point Likert-type and semantic differen-
tial scale was used to elicit participants’ responses in
each of the domains. All the variables were scored
consistently so that higher mean scores reflected
more positive attitudes, more positive subjective
norms and higher perceived behavioral control to-
wards oral health behaviors. The overall alpha coef-
ficient of the instrument was 0.881.

Behavioral Intention Measures

The behavioral intention measures asked partici-
pants to indicate how likely they were to engage in
certain oral health behaviors on a regular basis and
were measured on 7-point scales ranging from (1)
extremely unlikely to (7) extremely likely. The in-
tention items were: I will toothbrush my teeth more
than twice per day, I will floss my teeth daily during
the next month and I will use mouthwash daily. The
Cronbach’s alpha of the scale was 0.792.

Affective Attitude Toward the Behavior

Five items assessed affective associations with
oral health behaviors. Each item asked participants
to report how they feel when considering regular
toothbrushing, flossing, mouthwashes, dental visits
and scaling frequency (unpleasant/pleasant). Par-
ticipants responded using 7-point scales with 1 and
7 anchored by each end of the semantic differential.
The Cronbach’s alpha of the scale was 0.675. The
mean of the 5 items served as the measure of af-
fective attitude.

Cognitive Attitude Toward the Behavior

Attitudes toward oral health behaviors were mea-
sured with 5 items assessing the expected value
of engaging in regular oral health behaviors. Each
question consisted of a semantic differential (harm-
ful/beneficial) anchoring each end of a 7-point re-
sponse scale following the prompt, “For me, per-
forming the oral health behavior (e.g. floss my teeth
daily) on a regular basis is ...” The mean of the items
served as an overall measure of cognitive attitudes
(alpha=0.725).

Subjective Norms

One question for each behavior, measured by
7-point scales, assessed subjective norm: e.g.
“Most people who are important to me would wish
that I performed the oral health behavior (e.g. floss
my teeth daily)” (disagree completely/agree com-
pletely). The mean of the items served as a mea-
sure of social norms (alpha=0.907).
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PBC

For each behavior, PBC was assessed by 4 indi-
cators, all measured by 7-point scales. One item
made reference to how easy or difficult performance
of the behavior was perceived to be: “For me is dif-
ficult to perform the oral health behavior (e.g. floss
my teeth daily)” (disagree completely/agree com-
pletely). One question measured how confident the
respondent was that he/she would be able to suc-
cessfully perform the behavior: “If I wanted to, I
would not have problems in succeeding to perform
the oral health behavior (e.g. floss my teeth daily)”
(disagree completely/agree completely). One item
was phrased to reflect perceived control: “I have
full control over performing the oral health behavior
(e.g. flossing my teeth daily)” (disagree completely/
agree completely). Finally, one item was of the locus
of control type: “It is completely up to me whether
or not I perform the oral health behavior (e.g. floss
my teeth daily)” (disagree completely/agree com-
pletely). The mean of the items served as a mea-
sure of PBC (alpha=0.752).

Past Oral Hygiene Behavior

Past oral health behavior was assessed with a sin-
gle item for each personal oral (home) care (e.g.,
frequency of tooth brushing, frequency of dental
flossing, frequency of use of mouthrinse) and pro-
fessional dental health care (e.g., frequency of den-
tal visits or reasons for last dental visits): “During
the last month how many times have you used den-
tal floss?” (1=not at all, 5=every day).

Self-Identity

Two items assessed the extent to which perform-
ing the oral health behaviors is an important part
of an individual’s self-identity, e.g. “The oral cavity
and dental health are an important part of who I
am” and “I think of myself as someone who cares
about his dental health,” scored from 1 (no, defi-
nitely not) to 7 (yes, definitely). The mean of the
items served as a measure of self-identity (coeffi-
cient alpha=0.712). A higher score indicated great-
er identification with the role of a person concerned
by their oral health. Two levels of self-identity were
defined through use of a median split.

For each construct, there were very few miss-
ing values, with 98.99%, 99.77% 99.66%, 100%,
99.57% and 100% of respondents providing re-
sponses to all items measuring affective attitude,
cognitive attitude, intention, subjective norm, per-
ceived control and self-identity, respectively. In the
few cases where missing values were encountered,
those who provided no response to any of the items
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for the various constructs were excluded from anal-
yses. The final study group included 165 students.

Statistical Analysis

To provide an estimate of the internal consistency
among items in the respective scales, Cronbach’s
alpha values were calculated. Discrete variables
were compared with Fisher’s exact test and were
presented as percentages. Continuous variables
were presented as mean*SD and compared with
the Student t-test. Means, standard deviations and
Pearson’s correlations were computed between the
study variables. Hierarchical multiple regression
models were fit using a planned stepped approach
to control for confounders and explore the relation-
ship of predictors (attitude, social norms, perceived
behavioral control and self-identity) to intention to
improve oral health behaviors. Principal component
analyses (with varimax rotation) supported the em-
pirical distinction among the variables. In the per-
formed analysis, which accounted for 72.9% of the
variance, the items assessing self-identity and each
of the predictors of intention outlined by the theory
of planned behavior (attitude, subjective norm and
perceived behavioral control) loaded on separate
factors. All tests were 2-tailed. A p-value<0.05 was
considered to be statistically significant. All statisti-
cal analyses were performed using SPSS 17.0 for
Windows.

Structural equation modelling was used via AMOS
7.0 (SPSS, Inc.) to predict intentions to perform im-
prove each of the behaviors. Maximum likelihood
was used to estimate the parameters of the model.
Model fit was determined by the following indica-
tors: chi-squared test (non-significant or acceptable
if no more than 3 times the degrees of freedom),
comparative fit index (CFI) (>0.90), goodness-of-
fit index (GFI) (>0.90), Tucker-Lewis index (TLI)
(>0.90), Bentler Bonett normed fit index (NFI)
(>0.90), standardized root mean square residual
(SRMR) (<0.05) and root mean square error of ap-
proximation (RMSEA) (<0.08). Path coefficients and
R2 values were also inspected to evaluate the pre-
dictive power of the model.

Results

Results are presented in several steps. First,
comparisons of self-identity levels according to cur-
rent oral health behaviors were performed. Also,
participant characteristics stratified by self-identity
level were analyzed. Second, correlations between
attitude, intention, subjective norm, perceived con-
trol and intention to improve oral health behaviors
were reported. Third, complex inter-relationships
amongst the study variables were analyzed by hier-
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Table I: Characteristics of Participants Classified According to the Self-Identity Levels

Predictors of intention to Low level of Self-identity High level of Self-identity
improve oral hygiene variables (n=85) (n=80) P
M | SD M | SD
Toothbrushing frequency
o Affective Attitudes 5.68 1.18 6.42 1.06 <0.0001
e Cognitive Attitudes 6.57 0.89 6.81 0.88 NS
e Subjective norms 5.85 1.76 6.13 1.87 NS
¢ Perceived behavioral control 5.39 0.63 5.35 0.75 NS
e Intention to improve 6.52 1.15 6.87 0.71 0.02
Flossing frequency
o Affective Attitudes 2.98 1.61 3.85 1.81 0.002
e Cognitive Attitudes 3.57 1.88 4.62 1.95 0.001
e Subjective norms 4.47 1.88 4.96 2.24 NS
e Perceived behavioral control 4.72 1.01 5.07 0.89 0.02
e Intention to improve 3.30 2.08 4.57 2.12 <0.0001
Mouthrinse frequency
o Affective Attitudes 3.95 1.82 4.90 1.85 0.001
e Cognitive Attitudes 4.01 1.99 5.25 1.87 <0.0001
e Subjective norms 4.76 1.90 491 2.29 NS
¢ Perceived behavioral control 4.83 0.98 5.07 1.02 NS
e Intention to improve 3.91 2.22 5.08 2.09 0.001
Dental visit frequency
o Affective Attitudes 3.38 1.75 4.17 1.87 0.006
e Cognitive Attitudes 4.69 1.69 5.35 1.77 0.02
e Subjective norms 5.22 1.89 5.40 1.93 NS
e Perceived behavioral control 4.79 0.95 5.10 1.04 0.04
e Intention to improve 4.05 1.96 5.07 1.96 0.001
Reasons for dental visits
o Affective Attitudes 3.01 1.66 3.56 1.75 0.04
e Cognitive Attitudes 3.77 1.87 4.48 1.98 0.029
e Subjective norms 4.47 2.02 4.97 2.12 NS
e Perceived behavioral control 4.59 0.98 5.04 1.06 0.005
e Intention to improve 3.16 1.98 4.33 2.19 <0.0001

NS: Not significant; SD: Standard Deviation

archical multiple regressions. Finally, the results of
structural equation modeling of the complex inter-
relationships among the study variables are report-
ed.

Self-Identity and Oral Health Behaviors

Significant differences in self-identity regarding
the toothbrushing behavior and reason for the den-
tal visit were observed. The students who brushed
their teeth more than twice a day scored significant-
ly higher (6.55+£0.74) compared with those partici-
pants who brushed their teeth once a day or less
(5.64+£1.46) (p=0.004). Participants who visited
their dentist only when pain reported lower levels
of self-identity (5.62+1.47) compared with those
who visited the dentist when treatment was needed
(6.35+0.87), for regular scaling (6.44+0.91) or for

Vol. 87 e No. 4 ¢ August 2013

check-up (6.35+£0.84) (p=0.01). When participants
were classified in 2 groups according to their levels
of self-identity, significant differences were found
according to their age (19.18+1.01 vs. 20.21+4.17,
p<0.05), toothbrushing frequency (p=0.005), af-
fective attitudes, cognitive attitudes, perceived be-
havioral control, subjective norms and intention for
improving oral hygiene (p<0.0001) (Table I). As ex-
pected, young people’s level of self-identity regard-
ing oral health was associated with improved oral
health behaviors (Hypothesis 1).

Predicting intentions to improve
oral health behaviors

Prior to conducting the regression analyses, cor-
relations among the predictors were computed.
Self-identity had a statistically significant positive
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Table II: Means, Standard Deviations and Interscale Correlations

Study variables | m [ s | 2+ | 2 | 3 | 4 | 5 | 6 | 7
Toothbrushing frequency
1. Affective Attitudes 6.04 1.18 - - - - - - -
2. Cognitive Attitudes 6.69 0.89 | 0.40** - - - - - -
3. Subjective norms 5.99 1.81 0.10 | 0.18%* - - - - -
4. Perceived behavioral control | 5.37 0.69 0.03 | 0.26%* | 0.32%* - - - -
5. Self-identity 6.25 1.01 | 0.38%* | 0.24%* | 0.22*%* | 0.04 - - -
6. Past behavior 4,17 0.72 |0.25%* [ 0.28*%* [ 0.02 -0.02 | 0.25** - -
7. Intention to improve 6.69 0.97 |0.31%*%|0.47** | 0.31*%* [ 0.14 | 0.38** | 0.23** -
Flossing frequency
1. Affective Attitudes 3.40 1.76 - - - - - - -
2. Cognitive Attitudes 4.08 1.98 | 0.73** - - - - - -
3. Subjective norms 4.70 2.07 | 0.27** | 0.29** - - - - -
4. Perceived behavioral control | 4.89 0.97 |[0.36** | 0.36** | 0.36** - - - -
5. Self-identity 6.25 1.01 | 0.33*%* | 0.31*%* | 0.21*%* | 0.23** - - -
6. Past behavior 2.25 1.45 |0.61*%*|0.62**| 0.13 |[0.21*%*| 0.15* - -
7. Intention to improve 3.92 2.19 | 0.62*%* | 0.74*%* | 0.34** | 0.33** | 0.34** | 0.59** -
Mouthrinse frequency
1. Affective Attitudes 441 1.89 - - - - - - -
2. Cognitive Attitudes 4.61 2.03 |[0.73** - - - - - -
3. Subjective norms 4.83 2.09 | 0.36*%* | 0.37** - - - - -
4. Perceived behavioral control | 4.95 1.01 | 0.38** | 0.37** | 0.38** - - - -
5. Self-identity 6.25 1.01 | 0.32*%*| 0.30**| 0.19*% | 0.12 - - -
6. Past behavior 2.93 1.58 | 0.59*%* | 0.63**| 0.18* | 0.31**| 0.11 - -
7. Intention to improve 4.48 2.23 | 0.67*%* | 0.80** | 0.38** [ 0.34** [ 0.30** | 0.64** -
Dental visit frequency
1. Affective Attitudes 3.76 1.85 - - - - - - -
2. Cognitive Attitudes 5.01 1.76 | 0.57** - - - - - -
3. Subjective norms 5.31 1.91 0.13 | 0.21** - - - - -
4. Perceived behavioral control | 4.94 1.01 [0.21**| 0.16* | 0.36** - - - -
5. Self-identity 6.25 1.01 | 0.27%*% | 0.21*%*| 0.18*% | 0.15 - - -
6. Past behavior 3.14 1.27 |0.41*%*|0.45*%*| 0.12 0.11 0.11 - -
7. Intention to improve 4.55 2.02 | 0.44%* | 0.59%* | 0.28** [ 0.18* [ 0.25*%* | 0.36** -
Reasons for dental visits
1. Affective Attitudes 3.27 1.72 - - - - - - -
2. Cognitive Attitudes 4.12 1.95 | 0.54** - - - - - -
3. Subjective norms 4.71 2.08 | 0.17* | 0.32*%* - - - - -
4. Perceived behavioral control | 4.81 1.05 [ 0.29** [ 0.40** | 0.39** - - - -
5. Self-identity 6.25 1.01 | 0.21%* | 0.23*%* | 0.22%* | 0.21** - - -
6. Past behavior 3.43 1.19 | 0.18* | 0.15 0.11 0.15 0.14 - -
7. Intention to improve 3.73 2.16 | 0.50%* | 0.61** | 0.32** | 0.39** | 0.27** | 0.18%* -
*p<0.05
**p<0.01

correlation with affective attitudes, cognitive at-
titudes, subjective norms, perceived behavioral
control and intention for improving oral hygiene.
The other components of the model were also sig-
nificantly correlated with each other (Table II). The
range of significant correlation values was found to
be from 0.16 to 0.38, depending to the type of oral
health behavior analyzed.
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Several hierarchical multiple regression analysis
predicting intention to improve each oral health be-
havior were conducted to determine if self-identity
emerged as a significant predictor after control of
the components of the TPB and past behavior (Table
III). The effects of past behavior were controlled in
all analyses because of consistent evidence link-
ing past behavior to intention. For tooth brushing
frequency, the step 1 variables of age, gender and
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Table III: Hierarchical Multiple Regression Analysis Including Age, Gender, Past Behaviour,
Attitudes, Subjective Norms, Perceived Behavioral Control and Self-Identity

Variable | B | B | R2 | R2 change | F | F change | p
Prediction of intention to improve toothbrushing frequency
Step 1 0.08 0.08 4.79 4.80 0.003
e Age -0.03 | -0.09 0.25
e Gender 0.38 | 0.16 0.04
e Past behavior 0.27 0.10 0.009
Step 2 0.31 0.23 10.16 13.08 <0.0001
o Affective Attitudes 0.09 0.11 0.16
¢ Cognitive Attitudes 0.40 0.36 0.000
e Subjective norms 0.13 0.25 0.001
e Perceived behavioral control -0.06 | -0.04 0.56
Step 3 0.35 0.04 10.53 9.28 <0.0001
e Self-identity 0.21 0.22 0.003
Prediction of intention to improve flossing frequency
Step 1 0.39 0.39 33.60 33.60 <0.0001
e Age 0.04 0.05 0.40
e Gender 0.92 | 0.17 0.007
e Past behavior 0.85 0.56 0.000
Step 2 0.61 0.22 34.24 21.49 <0.0001
o Affective Attitudes 0.12 0.10 0.20
e Cognitive Attitudes 0.53 0.48 0.000
e Subjective norms 0.13 0.12 0.02
¢ Perceived behavioral control 0.03 0.01 0.83
Step 3 0.61 0.006 30.58 2.53 0.11
e Self-identity 0.19 0.08 0.11
Prediction of intention to improve mouthrinse frequency
Step 1 0.42 0.42 37.96 37.96 <0.0001
e Age 0.04 0.05 0.35
e Gender 0.32 0.06 0.33
e Past behavior 0.89 0.63 0.000
Step 2 0.69 0.27 50.10 34.73 <0.0001
o Affective Attitudes 0.10 0.08 0.21
e Cognitive Attitudes 0.61 0.56 0.000
e Subjective norms 0.12 0.11 0.02
e Perceived behavioral control -0.03 | -0.01 0.75
Step 3 0.69 0.002 43.94 0.95 0.33
e Self-identity 0.10 0.04 0.33

past behavior significantly accounted for 8% of the
variance (F=4.79, p=0.003). The addition of the
step 2 variables of attitude, PBC and subjective
norm increased the proportion of variance to 31%
(F=10.16, p<0.0001). For step 3, the addition of
self-identity accounted for a further 4% of variance,
with the full model accounting for 35% of the vari-
ance (F=10.53, p<0.0001). When all variables were
entered into the equation, of the significant predic-
tors, cognitive attitude had the largest beta weight,
followed by subjective norm and self-identity. As

Vol. 87 e No. 4 ¢ August 2013

The Journal of Dental Hygiene

predicted under Hypothesis 2, participants were
most motivated to improve their oral health behav-
ior if the behavioral role was important component
of their self-identity.

Self-identity and past behavior

The last set of analyses investigated the effect of
past behavior on the self-identity—intention relation-
ship. The initial model (Figure 1) was verified using
the AMOS technique. The model was modified based
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Table III: Hierarchical Multiple Regression Analysis Including Age, Gender, Past Behaviour,
Attitudes, Subjective Norms, Perceived Behavioral Control and Self-Identity (part II)

Variable | B | B | R2 | R2 change | F | F change | p
Prediction of intention to improve dental visit frequency
Step 1 0.16 0.16 10.33 10.33 <0.0001
o Age 0.04 0.07 0.34
e Gender 0.90 0.18 0.01
e Past behavior 0.54 0.34 0.000
Step 2 0.41 0.25 15.55 16.44 <0.0001
o Affective Attitudes 0.12 0.11 0.15
¢ Cognitive Attitudes 0.51 0.44 0.000
e Subjective norms 0.17 0.15 0.02
e Perceived behavioral control 0.01 | 0.007 0.92
Step 3 0.41 0.004 13.76 1.14 0.28
o Self-identity 0.14 0.07 0.28
Prediction of intention to improve reasons for dental visits
Step 1 0.05 0.05 3.03 3.03 0.03
e Age 0.05 0.07 0.32
e Gender 0.60 0.11 0.15
e Past behavior 0.31 0.17 0.02
Step 2 0.44 0.39 17.55 26.94 <0.0001
o Affective Attitudes 0.26 0.21 0.003
e Cognitive Attitudes 0.45 0.41 0.000
e Subjective norms 0.10 0.09 0.16
e Perceived behavioral control 0.23 0.11 0.11
Step 3 0.45 0.009 15.79 2.38 0.12
e Self-identity 0.21 0.09 0.12

on an inspection of the analysis of the initial model,
after which the final model was constructed (Figure
2). The structural model included paths from TPB
components and improving oral health behavior in-
tention, correlations among the TPB predictors, the
effect of current oral health behaviors on intention
to improve oral health behaviors (tooth brushing
more than twice per day, daily flossing, daily mouth
washing, visiting the dentist on a regular basis and
undergoing dental scaling on a regular basis), the
effect of self-identity on intention and the effect of
past-behavior on self-identity.

Regarding the tooth brushing frequency, the final
model fitted well with the whole sample: x2=0.53
(df=2,p=0.76), GFI=0.99, CFI=1.00, RMSEA=0.00,
TLI=1.09, NFI=0.99 and SRMR=0.009; 34.3% of
the variance associated with improving toothbrush-
ing frequency intention was accounted for by its 6
predictors. The hypothetical model was also tested
separately among males and females. Goodness-
of-fit statistics were significant between males
and females. The model had a better fit among
females (x2=0.43 [d.f.=1, P=0.51], GFI=0.99,
CFI=1.00, RMSEA=0.00, TLI=1.20, NFI=0.99 and
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SRMR=0.01) than among men (x2=1.37 (df=1,
p=0.24), GFI=0.98, CFI=0.99, RMSEA=0.10,
TLI=0.91, NFI=0.98 and SRMR=0.05).

The hypothetical model was separately tested for
all personal oral home care (e.g., frequency of tooth
brushing, frequency of dental flossing, frequency of
mouthwash use) and professional dental health care
(e.g., frequency of dental visits or reason for last
dental visit). GFI statistics were significant only for
tooth brushing frequency (Table IV).

Discussion

The present study aimed to test an extended TPB,
including self-identity, to predict young adults’ in-
tentions to engage in and subsequent engagement
in improving oral hygiene behavior. The cognitive
attitudes and subjective norms of the TPB emerged
as the strongest predictors of intentions to improve
oral health behaviors. In contrast with previous
studies employing the TPB to examine oral health
behavior,'°-?5 subjective norms significantly contrib-
uted to the prediction of behavior. Strategies that
aim to reduce problematic low levels of oral hygiene
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Figure 1: Unifying Hypothesis to Explain
Determinants of Intention to Improve Oral
Health Behaviors

Attitudes (ATT)
- Affective (A-ATT)
- Cognitive (C-ATT)

Subjective norms (SN)

Intention to improve oral
health behaviours

Perceived behavioural control (PEC)
- Performance difficulty (PD)
- Confidence (CON)

- Perceived control (PC)

- Locus of contral (LOC)

Past oral health behaviuurT

Self-identity

could emphasize that important people in an indi-
vidual’s life (e.g., family, friends, coworkers) would
disapprove of their missing to engage in regular
hygiene (subjective norm), reinforce the negative
consequences (e.g., decays, bleeding, bad breath)
associated with low level use (attitudes), and en-
courage people to strongly embrace the identity of
an oral hygiene user (e.g. flosser), endeavoring to
make personal and professional oral health behav-
iors important to their self-concept (self-identity).

As expected, young people’s level of self-identity
regarding oral health was associated with improved
oral health behaviors. However, the magnitude of
the differences was fairly small, despite being sta-
tistical significant: a 0.9 point difference for brush-
ing, and a 0.7 point difference for treatment, while
the significant difference in age was also only 1
year. These differences could reveal a reduced util-
ity and meaningfulness of the impact of self-identity
on oral health behavior in this young study popula-
tion. Younger individuals may not have a fully devel-
oped self-identity as it relates to oral hygiene. Erik
Erikson’s psychosocial theory revolutionized devel-
opmental thought as he was one of the first to pro-
pose a lifespan model of human development which
included 8 successive psychosocial stages.?® It ap-
pears that for many individuals, identity develop-
ment is a lifelong process that extends well beyond
the years of adolescence (ages 12 to 24) as identity
issues continue to emerge until middle adulthood
(40 to 65 years).?” However, when participants were
classified in 2 groups according to their levels of
self-identity, significant differences were found ac-
cording to their tooth brushing frequency, affective
attitudes, cognitive attitudes, perceived behavioral
control, subjective norms and intention for improv-
ing oral hygiene.
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Figure 2: Structural Equations Modeling
Analysis (SEMA) of Intention to Improve Oral
Health Behaviors

Current oral hygiene behaviours

©
(9 Q‘. |

Cognitive Attitudes
0.05

0.05

Intention to improve oral
health behaviours

Self-identity

The variance (r2) of each factor is explained by its rela-
tionships with other factors, which may interact among
themselves. The strength of the relationship between
two factors is indicated by the path coefficients, the sig-
nificance of which is indicated by an asterisk (*:P<0.05,
**:P<0.01, ***:P<0.001). Circles labeled e1-€9 indi-
cate the measurement error of corresponding observed
variables. Single-headed arrows indicate the hypoth-
esized direction of causality, and double-headed arrows
indicate nondirectional associations. Numbers adjacent
to arrows represent the standardized direct effect.

Multiple regression analysis revealed that atti-
tude, subjective norm and PBC predict intention to
improve oral hygiene behavior, after controlling for
the effects of demographic factors of age, gender
and past behavior. Moreover, in the present study,
self-identity had a statistically significant positive
correlation with affective attitudes, cognitive at-
titudes, subjective norms, perceived control, locus
of control and intention for improving oral hygiene,
and a statistically significant negative correlation
with performance difficulty. However, the addition
of self-identity improved the prediction of intention
only regarding the tooth brushing frequency. It is
argued that people’s self-identities, i.e. the labels
people use to describe themselves, are important
determinants of behavior. Moreover, while a per-
son'’s self-identity is likely to be consistent with (and
mediated by) his/her attitudes, subjective norms
and perceptions of control in a given area, there are
situations in which self-identity may have a direct
effect on behavior.28-30

The structural equation model revealed that the
determinants of oral health self-identity are af-
fective attitudes, social norms and past behavior.
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Table IV: Goodness of Fit Test Results for Each Model Predicting Oral Health Behaviors

.hfﬁfﬂvireo?éﬂ?é’aﬁﬂ'ﬂifﬁgé° x2 | df p CFl | GFI | TU | NFI |RMSEA| SRMR
Toothbrushing frequency 0.19 1 0.661 1.00 1.00 1.10 0.99 0.00 | 0.008
Flossing frequency 23.14 1 <0.0001| 0.94 | 096 | -0.06 | 0.94 0.36 0.24
Mouthrinse frequency 26.05 1 <0.0001| 0.94 | 096 | -0.07 | 0.94 0.39 0.27
Dental visit frequency 7.47 1 0.006 0.97 0.98 0.40 0.97 0.19 0.11
Reasons for dental visits 14.38 1 <0.0001 | 0.94 0.97 | -0.24 | 0.94 0.28 0.20

Note: Model fit was determined by the following indicators:

chi-squared test (non-significant or acceptable if no

more than three times the degrees of freedom), comparative fit index (CFI; >0.90), goodness—of-fit index (GFI)
(GFI; >0.90), Tucker-Lewis index (TLI; >0.90), Bentler Bonett normed fit index (NFI; >0.90), standardized root
mean square residual (SRMR) (SRMR; <0.05) and root mean square error of approximation (RMSEA; <0.08).

According to social identity theory, there is a con-
tinuum between personal and social identity, shifts
along this continuum determine the extent to which
group-related or personal characteristics influence
a person’s feelings and actions.!%3! Self-identities
are derived from individuals’ knowledge of the roles
they occupy or their memberships in particular social
categories. The present study also showed that the
effects of self-identity vary as a function of repeat-
ed experience of performing the relevant behavior.
Charng et al reasoned that if a behavior has been
performed repeatedly in the past, and thus under
habitual control, then decisions to engage in it in
the future should depend more on the importance
of the behavior for the person’s self-identity than
on judgments and feelings about the behavior (atti-
tude and perceived control) or the perceived expec-
tations of others (subjective norm).?® When a be-
havior becomes a relatively automatic response, the
role of cognitive determinants of both intention and
actual behavior should diminish, whereas the effect
of self-identity should strengthen because repeated
performance of a behavior increases both the likeli-
hood that the behavior is an important component
of the self-identity and the person’s motivation to
validate his or her status as a role member.1¢

This study revealed the role of self-identity only
regarding tooth brushing frequency, but not in other
personal or preofessional oral health behaviors. This
may be due to a weaker relationship in relation to in-
frequently performed behaviors (e.g. flossing) than
for behaviors that have been performed frequently
in the recent past (e.g. tooth brushing). The latter
type of behavioral roles is more likely to be internal-
ized as a salient component of the self-concept, and
hence more likely to influence behavioral intentions
than less frequently performed behaviors.'®

One limitation of the study was the limited sam-

ple population of university undergraduate students
in a health professions field with a large proportion
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of female participants that may limit generalizabil-
ity of the results. However, the hierarchical multiple
regressions evaluated the effect of gender as a con-
founder in the present study and structural equation
modeling revealed that the model was adequate in
both males and females. Finally, TPB may perform
differently in different socio—cultural contexts, and it
is therefore important to test the applicability of the
TPB in different countries and also in older popula-
tions to strengthen the cross validation and theo-
retical veracity of the findings.

Conclusion

The present study provided support for the appli-
cation of the TPB model in the context of oral health
behaviors. Self-identity as a person interested in
his/her oral health had a statistically significant
correlation with all components of the TPB. More-
over, participants with higher levels of self-identi-
ty reported also a better tooth brushing frequency
and intention for improving oral hygiene. Thus, this
added understanding of the roles that self-identity
plays in the lives of young students can enhance the
interactions of general practice dentists with their
dental patients. Finding out if oral health identities
are valid for a particular patient can help in tailoring
practice in a patient-centered way and can provide
the context for enabling these patients to incorpo-
rate their previous oral health behavior experience
into the broader context of their dental health most
effectively.
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