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Abstract

Background: Oral health is an important part of public health and crucial to health promotion and enhancing the
quality of life. This research examined childhood oral self-care behavior and their related factors using extended
Theory of Planned Behavior (TPB).

Method: This cross-sectional study was conducted on 368 sixth-grade elementary school students in Saveh city,
Iran, in 2019. The students were selected using a random multi-stage sampling method. The instrument included
the socio-demographic questions, TPB constructs, and action and coping plan items. Data were analyzed by SPSS
software (Version 21) at alpha level p ≤ 0.05.

Result: Overall, 24 (6.6%) students have never used toothbrushes, 222 (62.7%) have never used dental floss, and 298
(82.7%) students have never used mouthwash. The stepwise multiple linear regression analysis results indicated that
the TPB with action and coping planning constructs had better predictive power than the original model. In the
final model, coping planning (β = .28), intention (β = .24), action planning (β = .23), and perceived behavior control
(β = .15) were the most important predictors of oral self-care behavior.

Conclusion: The results indicated that the oral self-care behavior status in Iranian elementary students was not
favorable, and the extended model of the TPB with action and coping plan constructs were significant predictors of
self-care behavior. Therefore, these findings emphasize the need for expanding educational interventions based on
the extended model of the TPB to improve the oral self-care behavior of students.
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Background
Oral health is an important part of public health, in that,
it has a major impact on the quality of life, well-being
and the overall health of children [1, 2]. A healthy
mouth enables a person to eat, talk, communicate better,
and socialize [3]. Oral diseases are considered a public
health problem worldwide due to their high prevalence
and major social impact [4]. Tooth decay is associated

with physical, emotional, and economic effects, and not
only affects the ability to eat properly and chew, but it
can also cause a loss of school hours [4, 5]. Furthermore,
physical appearance and diet may worsen and lead to a
negative impact on daily life patterns and social relation-
ships [4, 6].
Despite great achievements in the field of oral health

worldwide, tooth decay is still a common oral disease in
children in many societies, especially in less developed
countries [7]. Around the World, 60–90% of schoolchil-
dren and almost 100% of adults have dental cavities [8].
In the United States, 45% of children from ages 5 to 17

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: karimymahmood@yahoo.com
2Social Determinants of Health Research Center, Saveh University of medical
sciences, Saveh, Iran
Full list of author information is available at the end of the article

Zareban et al. Archives of Public Health          (2021) 79:175 
https://doi.org/10.1186/s13690-021-00695-0

http://crossmark.crossref.org/dialog/?doi=10.1186/s13690-021-00695-0&domain=pdf
http://orcid.org/0000-0002-8413-1942
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:karimymahmood@yahoo.com


years old have decayed teeth [9]. Also, the Decayed,
Missing, and Filled Teeth (DMFT) index—which is the
sum number of teeth per person that his decayed, miss-
ing, or filled and averaged across population--is reported
equal to 2.57, 1.30, 2.76, and 1.48 for 12-year-old chil-
dren in Europe, Africa, USA, and the western Pacific, re-
spectively [9]. According to the report of the Ministry of
Health, the amount of DMFT is 1.84 for Iran. In a study
by Zandi--Ghashghai et al. (2020), they found that
among Iranian 13-year-old students, the mean DMFT
was 1.29 (standard deviation [SD] = 1.79), and the rate of
untreated tooth decay was 36.7% [10]. According to the
Iranian Ministry of Health, most of Iranian students do
not pay enough attention to their oral health given that
76.9% brush less than twice a day [11].
Due to the impact of oral health on decreasing oral

diseases and improving overall human health, several in-
terventions are available to prevent oral diseases. These
interventions include the widespread use of fluoride in
various forms, brushing regularly twice a day, flossing at
least once a day, changing health habits, regular dental
visits, proper diet and reducing sugar intake [12, 13].
Individual oral care, with its emphasis on the personal

responsibility for oral health, is a method for preventing
cavities and periodontal diseases. In this regard, mechan-
ical methods such as brushing and dental floss are the
easiest and most important preventive behaviors to re-
duce the incidence of dental plaque and prevention of
tooth decay. In addition to brushing, South Asian Stu-
dent Dental Association (SASDA) recommends flossing
(or interdental cleaners) once a day to clean teeth [14].
However, adherence to these recommendations among
Iranian youth is not very satisfactory [11].
Effective improvement in oral self-care behaviors in

society requires an understanding of the underlying fac-
tors that influence individuals’ decision-making behav-
iors [6, 11]. Researchers of socio-psychological science
have used various theories to achieve this goal. The The-
ory of Planned Behavior (TPB) is an effective model in
health education that is appropriate for oral health be-
haviors. This theory provides a good framework for un-
derstanding activities that affect oral health [15, 16].
According to this theory, the behavioral intention is the
most important determinant of individuals’ behavior. Be-
havioral intentions are understood as the result of three
factors: attitudes, subjective norms, and perceived behav-
ioral control (PBC) [17]. Despite that TPB posits that
intention is the most important predictor of behavior,
previous studies found that there was a gap between
intention and actually performing the behavior [18]. Pre-
vious studies supported the entry of planning con-
structs—or action planning and coping planning--into
the TPB [16, 19]. Action planning entails how, when,
where the individual will implement the new behavior

[15]. For instance, action planning includes not only the
individual’s intentions to brush their teeth, but their plan
to set an alarm to remind themselves to brush their
teeth at a certain time. Coping planning is a barrier-
focused strategy [15]. For instance, one may be less likely
to brush their teeth in certain situations (e.g., when feel-
ing very tired), and coping planning involves how to per-
form the intended behavior in these more difficult
situations.
Given this prior research, the present study aimed to

determine the factors affecting the performance of oral
self-care behaviors among Iranian students. Specifically,
we examined the associations between oral self-care be-
haviors and oral care attitudes, subjective norms, and
perceived behavior control. In addition, we assessed
whether the addition of the constructs of action and
coping planning were significantly associated with oral
care behaviors.

Method
Participants and procedures
In this descriptive study, the statistical population con-
sisted of all sixth-grade students in Saveh, Iran in 2019.
The sample size was calculated 304 participants accord-
ing to the ratio comparison formula and 20% prevalence
of oral self-care behavior among this population [20],
and considering the 95% confidence level (α = 0.05) with
a precision of 0.04. The sample size increased to im-
prove the study precision by 20%, in other words, a total
of 368 students entered the study. We selected the stu-
dents by the random multi-stage sampling from schools
with sixth-grade primary grades. At the first stage, we
prepared a list of all primary schools of Saveh from two
municipal districts. At the next stage, 4 schools (2 girls’
schools and 2 boys’ schools) from each district and thus
a total of 8 schools were selected by a simple random
method. At the last stage and based on the attendance
list, 46 sixth grade students from each school were se-
lected by simple random sampling. The inclusion criter-
ion of the study was that participants were currently
enrolled in sixth-grade primary education and written
informed consent was obtained from the parents of stu-
dents. The exclusion criterion included the inability to
brush and floss due to physical disability.
In order to complete the questionnaire (see below), we

selected the students after coordination and obtaining
permission from the Saveh University of Medical Sci-
ence, school authorities, visiting the primary schools,
and coordination with the principals of each school. We
explained the research purpose and the method of
responding to the questionnaire to the students. We em-
phasized the confidentiality of the information being
gathered and the importance of honest answers. Then,
after obtaining informed written consent from the
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parents of the students we gave the questionnaires to
the students. They responded to the questionnaires by
the self-report without the presence of teachers in a
period of about 50 min.

Measures
A multi-section self-administered and anonymous ques-
tionnaire developed for the current study based on simi-
lar studies to collect the data [5, 6, 16].
The first part included five demographic questions and

gathered information such as gender, family size, birth
rank, and parents’ literacy level.
The second part assessed oral care attitudes with 11

items and questions such as “If I brush my teeth every
day, my smile looks more beautiful”. We scored each
item on a Likert scale (1 “strongly disagree” to 5
“strongly agree”), and overall scores on oral care atti-
tudes ranged from 11 to 55. Higher scores indicated for
favorable attitudes towards oral health behaviors.
The third section assessed Subjective Norms (SN) re-

garding oral health behaviors and had four questions
(e.g., “Most people who are important to me [like my
father, mother, friends, teacher, and dentist] think that I
should brush my teeth every day”). The scores of this
section were also Likert scale (1 “not true at all” to 5
“yes, absolutely true”), with total subjective norms scores
ranging from 4 to 20, after reverse coding certain items.
Higher scores suggested more perceived social pressure
to engage in oral health behaviors.
The fourth section assessed PBC with 5 questions like

“I am sure I can floss every night before bed”. Each item
was scored on a 5-point Likert scale from “I completely
agree” = 5 to “I completely disagree” = 1. Therefore, the
range of attainable scores of PBC was a score from 5 to
25. Higher scores indicated that the youth perceived a
greater ability or self-efficacy to perform oral health
behaviors.
The fifth section assessed intentions to engage in oral

health behaviors with 4 questions such as “I am going to
use dental floss in the next 2 weeks before going to bed”.
Each item was scored on a 5-point Likert scale (1 “very
unlikely” to 5 “very likely”). Scores ranged from 4 to 20
with higher scores indicating greater intentions to en-
gage in oral health behaviors.
The sixth section assessed action planning with 4

questions (e.g., “I plan on a time to brush my teeth”)
using a five-point Likert scale (1 “completely disagree”
to 5 “completely agree”). Scores ranged from 4 to 20
with higher scores indicating greater engagement in ac-
tion planning for oral health behaviors.
The seventh section assessed coping planning with 8

questions (e.g., “I have a specific program to deal with
forgetting the brushing time”) and also used a five-point
Likert scale (1 “completely disagree” to 5 “completely

agree”). Scores ranged from 8 to 40 with higher scores
indicating greater engagement in coping planning for
oral health behaviors.
The eighth section measured oral self-care behavior

with 4 questions regarding the frequency of brushing,
flossing, using mouthwash, and reasons to see a dentist.
Scoring in the number of brushing times was as 1 =
never to 4 = two or more times daily. For assessing fre-
quency of flossing and mouthwash, respondents indi-
cated: 1 “never” to 3 “once daily.” For assessing reasons
for visiting the dentist, respondents indicated: 1 “for
pain,” 2 “for checkup,” and 3 for “regular checkup.” A
summed total oral self-care behavior score was also cal-
culated and ranged from 4 to 13.

Validity and reliability
We assessed the overall questionnaire validity using the
content validity method. The minimum acceptable
amount of content validity rate (CVR) was 0.75 accord-
ing to the panel of 8 experts. In the content validity
index (CVI) estimation stage, 5 items which obtained
scores of less than 0.70 were removed [21]. In the next
stage, The construct validity of the tool was evaluated by
conducting Exploratory Factor Analysis (EFA) and Con-
firmatory Factor Analysis (CFA). The result of EFA re-
vealed a 7-factor solution containing 40 items (attitude,
SN, PBC, intentions, action plan, coping plan and self-
care). Average variance extracted of the seven -factor
was 0.61. According to CFA results, the seven -factor
model showed an acceptable fit (Table 1).
The reliability of the questionnaire was performed

through Cronbach’s alpha test with 20 students who
were similar to the target population in terms of demo-
graphic characteristics but did not participate in the
study. The internal consistency of the scale was surveyed
using the Cronbach’s alpha coefficients, and for all vari-
ables we found acceptable results (attitude =0.88, PBC =
0.84, subjective norms = 0.79, intention = 0.89, action
plan = 0.78, coping plan = 0.80 and behavior = 0.75). In
Iran, previous studies showed that reliability of the ques-
tionnaire has been satisfactory [5, 6, 16].

Statistical analysis
The Kolmogorov Smirnov test and histogram were
employed to determine the normality of data distribu-
tion. Inferential statistical methods (independent t-test
and one-way analysis of variance) were used for compar-
isons between groups. Correlation and multiple linear
regressions were performed to test the relationships of

Table 1 Goodness-of-fit statistics for model

χ2 P df GFI CFI TLI NFI IFI RMSEA

286 < 0.001 134 .89 .95 .94 .89 .94 .68
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extended TPB and the oral health-related behaviors. The
assumptions of stepwise linear regression evaluated as
follows: An analysis of residuals confirmed the assump-
tions of normality. The results of scatter plot confirmed
the assumption of linear relationship between the
dependent variable and each of the independent vari-
ables. Besides, it should be mentioned that Collinearity
was checked and was negative. Data were analyzed using
SPSS software Version 22.0 (SPSS Inc., Chicago, IL,
USA). P-value less than 0.05 at the final stage was con-
sidered statistically significant.

Results
From a total of 368 completed questionnaires, 8 question-
naires were eliminated due to incomplete information.
Thus, analyses were performed on 360 questionnaires.
The results indicated that the mean age of students was
10.94 (SD = .98). About half of the sample were girls
(51.3%), and diploma literacy levels were highest among
mothers (n = 121) and fathers (n = 120), respectively. In
terms of birth rank, the highest frequency belonged to the
first rank with 146 (40.5%) individuals. Complete demo-
graphic information of the sample is reported in Table 2.
As Table 3 illustrates, 24 (6.6%) students reported hav-

ing never brushed their teeth, and 76 (21%) reported
brushing their teeth twice or more a day. Regarding the
use of dental floss and mouthwash, the results indicated
that 222 (62.7%) and 298 (82.7%) individuals never used
dental floss and mouthwash, respectively. Eighty-five
(23.6%) reported that they visited the dentists for a
toothache.
The ANOVA analyses revealed that mean scores of all

constructs of TPB and coping and action planning, ex-
cept for subjective norms, were significantly higher in
students, who brushed twice or more a day compared to
students who brushed once a day, sometimes and never.
Regarding flossing and using mouthwash, the mean
scores of all constructs of the TPB model were signifi-
cantly higher in students who flossed daily and used
mouthwash than students who had reported sometimes
or never engaging in those behaviors (p < 0.05). There
were no significant differences in TPB construct scores
when comparing different reasons for visiting the dentist
(p > 0.05). Results from ANOVA analyses can be found
in Tables 4 and 5.
The Pearson correlation coefficient test showed that

all constructs of the TPB, including action planning and
coping planning variables, had a positive and significant
correlation with overall oral self-care behavior scores.
Intentions to engage in oral care behaviors had the
strongest correlation (r = .52) to oral self-care behaviors,
and the attitude towards oral care behaviors scores had
weakest correlation with behavior respectively (r = .31;
see Table 6).

Table 2 Basic characteristics of the participants (n = 360)

Characteristics n %

Sex

Male 175 48.7

Female 185 51.3

Father’s education

Illiterate/ Elementary 67 18.6

Middle school 69 19.1

High school and diploma 120 33.3

University 104 28.9

Mother’s education

Illiterate/ Elementary 89 24.7

Middle school 77 21.4

High school and diploma 121 33.6

University 73 20.3

Birth rank

1 146 40.6

2 89 24.7

3 81 22.5

≥ 4 44 12.2

Socio-economic status

good 208 57.8

medium 138 38.3

weak 14 3.8

Table 3 Frequency distribution of oral health behaviors among
studied students

behavior

brushing Number %

never 24 6.7

sometimes 125 34.7

once daily 135 37.6

two or more on a daily 76 21

Dental floss

never 226 62.8

sometimes 28 7.8

once daily 106 29.4

Preventive mouthwash

never 298 82.7

sometimes 40 11.1

once daily 22 6.2

visits to dentist

In pain 85 23.6

Check up 189 52.5

Regular check up 86 23.9
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The stepwise multiple linear regression analysis results
indicated that the PBC and intention constructs were
significant predictors of oral self-care behavior; and TPB
constructs accounted for 25% of variance in oral self-
care behavior scores. In the second step, AP and CP
were added to the TPB model (Adjusted R-Square = .29).
The results indicated that when action planning and
coping planning constructs were added in step 2, the
new model had significantly better predictive power than
the original model. In the final model, coping planning
(β = .28), intention (β = .24), action planning (β = .23),

and PBC (β = .15) were the most associated with oral
health behaviors (Table 7).

Discussion
The focus of the present study was on assessing the pre-
dictive power of the TPB model, including the con-
structs of action planning and coping planning, on oral
self-care behavior. Our findings suggest that the two ac-
tion planning and coping planning increased the predict-
ive power of the model. In line with our findings,
previous studies supported adding action and coping
planning to the TPB as useful constructs in predicting
oral self-care behavior [16, 22, 23]. For instance, both
Schwarzer et al. [24] and Zhou et al. [25] concluded that
the two constructs were important motivational vari-
ables for the formation of behavior. These findings
emphasized that successful implementation of oral
self-care behavior required creating a plan for the
time, place, and way of completing the behavior, as
well as establishing a self-regulatory strategy to man-
age competing goals and barriers to intended behav-
ior. Past studies suggest that action planning plays an
important role in initiating and normalizing a behav-
ior by including it into everyday tasks; and that cop-
ing planning seems necessary to maintain a behavior
because by anticipating obstacles [16, 19].
In our study, intention and PBC were significant pre-

dictors of oral self-care behavior. In the TPB (theory of
planned behavior), the intention is the immediate deter-
minant of behavior. PBC reflects the students’ percep-
tion of how difficult it may be to engage in behaviors
such as brushing and flossing. Previous studies in the
field of oral health have proven that PBC is one of the
most important factors influencing behavioral intention
and behavior [15, 26]. Consistent with the present study,
Naseri-Salahshour et al. found that an oral health inter-
vention that target perceived behavioral control was effi-
cacious in increasing tooth brushing among a sample of
elementary school students in Iran [5].
Our findings indicated that a significant percentage of

students (41.4%) brushed their teeth less than once a
day. Consistent with this result, Ashoori et al. [7] and

Table 4 Distribution of mean and standard deviation scores of model constructs based on brushing

behavior never sometimes once daily two or more on a daily df f η2

brushing Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Attitude 16.9 ± 4.1 18.9 ± 6.0 20.1 ± 6.2 23.1 ± 6.8 26 1.94* .13

SN 4.3 ± 1.7 4.6 ± 2.1 5.5 ± 2.5 5.7 ± 2.2 10 .55 .01

PBC 12.7 ± 6.1 12.9 ± 3.7 14.6 ± 3.3 16.2 ± 4.6 21 4.32* .21

Action plan 7.5 ± 3.8 8.0 ± 3.7 10.7 ± 3.5 11.9 ± 3.4 18 4.43* .19

Coping plan 13.1 ± 6.1 13.4 ± 6.7 16.0 ± 6.8 18.2 ± 7.2 29 2.85* .20

intention 6.6 ± 3.0 7.6 ± 4.8 12 ± 4.6 13.9 ± 4.1 16 1.73* .07

*.p < 0.05

Table 5 Distribution of mean and standard deviation scores of
model constructs based on oral health behaviors

behavior never sometimes once daily df f η2

Dental floss Mean ± SD Mean ± SD Mean ± SD

Attitude 17.6 ± 5.3 18.8 ± 6.3 20.5 ± 7.1 26 1.82* .12

SN 4.8 ± 2.0 5.1 ± 2.4 5.8 ± 3.2 10 1.81* .04

PBC 12.2 ± 4.1 14.1 ± 4.1 16.5 ± 4.2 21 7.53* .31

Action plan 8.1 ± 4.2 9.2 ± 4.5 9.5 ± 5.2 18 41.37* .68

Coping plan 13.6 ± 6.2 14.1 ± 6.6 16.1 ± 7.2 29 5.48* .32

intention 6.7 ± 4.5 7.8 ± 4.8 11.7 ± 4.2 16 3.92* .15

Preventive mouthwash

Attitude 19.0 ± 6.3 19.9 ± 6.2 24.5 ± 6.0 26 1.84* .12

SN 4.6 ± 2.1 5.1 ± 2.5 5.8 ± 2.1 10 3.16* .08

PBC 13.1 ± 3.7 13.6 ± 4.3 16.0 ± 4.9 21 5.50* .25

Action plan 7.5 ± 3.9 8.8 ± 3.5 9.1 ± 4.8 18 3.00* .13

Coping plan 13.0 ± 6.2 14.3 ± 5.8 15.4 ± 6.9 29 2.86* .20

intention 6.9 ± 4.6 7.9 ± 5.1 9.4 ± 4.4 16 3.19* .13

visits to dentist

Attitude 19.0 ± 6.2 19.2 ± 4.1 19.6 ± 5.7 26 1.33 .09

SN 4.7 ± 2.2 5.3 ± 2.5 5.4 ± 2.5 10 1.14 .03

PBC 13.3 ± 4.2 13.5 ± 4.2 15.0 ± 4.1 21 1.28 .07

Action plan 8.3 ± 4.5 8.6 ± 3.6 9.3 ± 4.4 18 1.13 .05

Coping plan 13.0 ± 4.9 14.1 ± 6.8 15.6 ± 6.6 29 1.00 .08

intention 7.1 ± 4.9 7.5 ± 4.1 8.8 ± 5.6 16 1.31 .09

*.p < 0.05
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Soltani et al. [27] found that 35 and 34.5%, respectively,
of Iranian youth reported brushing their teeth less than
once a day. Studies conducted on adolescents in other
regions of the world indicate better rates of toothbrush
use compared to Iranian adolescents. For instance, the
rate of those reporting brushing their teeth less than
once a day was only 10.3% in study of Romanian adoles-
cents [28], 1.4% in Sweden adolescents [25], 14.2% in
Laos [29], and 14% in a study of young children in the
United States [30]. Our finding regarding low rates of
oral self-care should be seriously taken into consider-
ation by health policymakers given that brushing is one
of the most important ways to prevent oral diseases.
In our study, about a third of students reported daily

use of dental floss. Consistent with our findings, daily
flossing by Iranian students was reported by Pourhaji
et al., [31] and Soltani et al., [27] to be 44.8 and 31%, re-
spectively. Compared to other countries, the rate was
19.6% in a study by Farsi in Saudi Arabia [32], 13.1% in
Japan [33], 7.3% in Nigeria [34], and 10.6% in Egypt [35].

Another recent study in Saudi Arabia reported that al-
most 0% reported use of dental floss [36]. It seems that
the use of dental floss is low in Iran and in many Asian
and African countries. Educational and cultural mea-
sures may be necessary to increase oral health in these
regions.
Our results showed that 17.2% of students reported

using mouthwash. Bayat et al. [37] and Alami et al. [38]
reported similar rates in Iranian samples. As compared
to other regions in the world, the rate of mouthwash use
was 48% in a study in India [39], 58% in Pakistan [40],
and 35.6% in Saudi Arabia [32]. Due to the low use of
mouthwash and because fluoride has not been added to
drinking water in Iran, the frequent use of sodium fluor-
ide mouthwash to help reduce tooth decay.
Furthermore, in our study, 23% of students went to

the dentist when they were in pain and 23.8% went to
regular checkups. There was no significant difference in
scores on the TPB constructs in terms of reasons to see
a dentist. This finding may be explained by the

Table 6 TPB Variables, action and coping plan with oral health behavior correlation matrix

variable Attitude Subjective norm PBC Action plan Coping plan Intention Behavior

Attitude 1

Subjective norm 0.14** 1

PBC 0.35** 0.09 1

Action plan 0.32** 0.13* 0.55** 1

Coping plan 0.41** 0.39** 0.44** 0.70** 1

Intention 0.34** 0.46** 0.53** 0.47** 0.49** 1

Behavior 0.31** 0.34** 0.49** 0.44** 0.47** 0.52** 1

* P < 0.05 **P < 0.01

Table 7 Results obtained from Multiple Linear Regression: TPB constructs, and Action plan and Coping plan predicting oral self-care
behavior scores

Unstandardized Coefficients Standardized β t 95%confidence interval for B P Value

B SE Lower Bound Upper Bound

Step 1

Attitude 0.05 0.03 0.10 1.60 −0.01 0.12 0.10

Subjective norm 0.32 0.22 0.08 1.47 −0.11 0. 76 0.14

PBC 0.71 0.26 0.16 2.67 0.18 1.23 0.008

Intention 0.34 0.06 0.29 5.21 0.21 0.47 0.001

Model Adjusted R Square = 0.25

Step 2

Attitude 0.007 0.03 0.01 0.20 −0.06 0.07 0.84

Subjective norm 0.02 0.31 0.005 0.07 −0.58 0.63 0.94

PBC 0.58 0.28 0.15 2.05 0.02 1.15 0.04

Intention 0.28 0.06 0.24 4.38 0.15 0.41 0.001

Action plan 0.22 0.07 0.23 2.94 0.07 0.37 0.003

Coping plan 0.18 0.05 0.28 3.21 0.07 0.29 0.001

Model Adjusted R Square = 0.29
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possibility that the dentists did not provide adequate oral
health training for students. Contrary to our findings,
several studies [32] reported that toothache as the main
reported reason for going to the dentist. A likely reason
for this difference may be attributed to the implementa-
tion of the dental health system development plan in re-
cent years in Iran which included mandatory dental
visits for students in the first and sixth grades of primary
school.

Conclusion
The results indicated that the oral self-care behavior sta-
tus in Iranian elementary students was not favorable,
and the extended model of the TPB with action and
coping planning constructs were significant predictors of
oral self-care behavior. Therefore, these findings
emphasize the need for expanding educational interven-
tions based on the extended model of the TPB to im-
prove the oral self-care behavior of students.

Abbreviations
TPB: Theory of Planned Behavior; PBC: perceived behavior control; CP: coping
planning; AP: action planning; DMFT: Decayed, missing, and filled teeth;
CVR: content validity rate; CVI: content validity index

Acknowledgements
We gratefully acknowledge the very helpful participation of the women;
without whose contribution the present study would not have been
completed.

Authors’ contributions
IZ and MA acquisition of data and collaborated with the design, MK
designed to study and analysis and interpretation of data, writing and
drafting of the manuscript. DD helped with final editing and re-write. All au-
thors read and approved the final manuscript.

Funding
The study did not receive any funding or support of any form from any
funding institution or organization.

Availability of data and materials
All necessary data are presented within the manuscript. All other material
send data are available upon request.

Declarations

Ethics approval and consent to participate
The Ethics Committee of Saveh University of Medical Sciences approved the
study protocol. Furthermore, participation was voluntary, and participants
were fully debriefed about the aims and objectives of the study and gave
informed consent.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Health Promotion Research Center, Zahedan of University Medical Sciences,
Zahedan, Iran. 2Social Determinants of Health Research Center, Saveh
University of medical sciences, Saveh, Iran. 3Department of Health Education
and Promotion, Social Determinants of Health Research Center, Public Health
School, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

4Clinical Psychology Department, PhD. Student University of Rhode Island,
New England, USA.

Received: 28 September 2020 Accepted: 20 September 2021

References
1. Chen KJ, et al. Early childhood caries and oral health care of Hong Kong

preschool children. Clinical, Cosmetic and Investigational Dentistry. 2019;11:27.
2. Najafi F, Rezaei S, Hajizadeh M, Soofi M, Salimi Y, Kazemi Karyani A, et al.

Decomposing socioeconomic inequality in dental caries in Iran: cross-
sectional results from the PERSIAN cohort study. Archives of Public Health.
2020;78(1):75. https://doi.org/10.1186/s13690-020-00457-4.

3. Kwan SY, Petersen PE, Pine CM, Borutta A. Health-promoting schools: an
opportunity for oral health promotion. Bull World Health Organ. 2005;83(9):
677–85. /S0042-96862005000900013.

4. Ganesh A, Chaly PE, Reddy VC, Ingle NA, Bhavyaa R. Oral health awareness
and oral hygiene status of 12-and 15-year-old children in Chennai. Journal
of Indian Association of Public Health Dentistry. 2019;17(3):206. https://doi.
org/10.4103/jiaphd.jiaphd_214_18.

5. Naseri-Salahshour V, et al. The effect of oral health promotion program on
early dental decay in students: a cluster randomized controlled trial. J
Caring Sci. 2019;8(2):105–10. https://doi.org/10.15171/jcs.2019.015.

6. Mohamadkhah F, et al. Effects of lecturing on selfcare oral health behaviors
of elementary students. Med J Islam Repub Iran. 2014;28:86.

7. Ashoori, F., et al., Using health belief model to predict oral health behaviors
in girl students: a structural equation modeling. Pediatric Dental Journal,
2020.

8. Wavamunno I, et al. Assessment of Oral Health Knowledge and Behavior
Related to Oral Hygiene Status among Selected Secondary School Students
in Kasese District, Western Uganda. International Journal of Research and
Reports in Dentistry. 2019:1–12.

9. Goodarzi, A., Heidarnia A., Tavafian S.S., Eslami M., Evaluation of decayed,
missing and filled teeth (DMFT) index in the 12 years old students of
Tehran City, Iran. Brazilian Journal of Oral Sciences, 2019: p. e18888-e18888,
Evaluation of Decayed, Missing and Filled Teeth (DMFT) index in the 12
Years Old Students of Tehran City, Iran, 17, DOI: https://doi.org/10.20396/
bjos.v17i0.8654061.

10. Zandi-Ghashghai N, Sabokseir A, Golkari A. Assessing the change in DMFT
among six-grade primary school children of shiraz two years after
implementation of the National Oral Health Reform plan. J Dent. 2020.

11. Goodarzi A, et al. Predicting oral health behaviors among Iranian students
by using health belief model. Journal of education and health promotion.
2019;8.

12. Fallahi Nejad M. And R. Sh, knowledge and attitude toward oral and dental
health among ahedZan's guidance school students. J Dent Sch. 2007;24(4):
499–502.

13. Verlinden DA, Reijneveld SA, Lanting CI, Wouwe JP, Schuller AA. Socio-
economic inequality in oral health in childhood to young adulthood,
despite full dental coverage. Eur J Oral Sci. 2019;127(3):248–53. https://doi.
org/10.1111/eos.12609.

14. Rodríguez NI, Moral J. Design and content validation of the Oral hygiene
habits scale. Journal of Oral Research. 2016;5(4):159–67. https://doi.org/10.1
7126/joralres.2016.035.

15. Kasmaei P, et al. Predicting tooth brushing behavior among students in
Guilan, north of Iran: an application of the theory of planned behavior. Int J
Pediatr. 2020;8(6):11473–83.

16. Pakpour AH, Hidarnia A, Hajizadeh E, Plotnikoff RC. Action and coping
planning with regard to dental brushing among Iranian adolescents.
Psychology, health & medicine. 2012;17(2):176–87. https://doi.org/10.1
080/13548506.2011.596551.

17. Karimy M, Rezaee-Momtaz M, Tavousi M, Montazeri A, Araban M. Risk factors
associated with self-medication among women in Iran. BMC Public Health.
2019;19(1):1033. https://doi.org/10.1186/s12889-019-7302-3.

18. Karimy M, et al. An extended theory of planned behavior (TPB) used to
predict smoking behavior among a sample of Iranian medical students.
International journal of high risk behaviors & addiction. 2015;4(3).

19. Pakpour AH, Sniehotta FF. Perceived behavioural control and coping
planning predict dental brushing behaviour among Iranian adolescents. J
Clin Periodontol. 2012;39(2):132–7. https://doi.org/10.1111/j.1600-051X.2011.
01826.x.

Zareban et al. Archives of Public Health          (2021) 79:175 Page 7 of 8

https://doi.org/10.1186/s13690-020-00457-4
https://doi.org/10.4103/jiaphd.jiaphd_214_18
https://doi.org/10.4103/jiaphd.jiaphd_214_18
https://doi.org/10.15171/jcs.2019.015
https://doi.org/10.20396/bjos.v17i0.8654061
https://doi.org/10.20396/bjos.v17i0.8654061
https://doi.org/10.1111/eos.12609
https://doi.org/10.1111/eos.12609
https://doi.org/10.17126/joralres.2016.035
https://doi.org/10.17126/joralres.2016.035
https://doi.org/10.1080/13548506.2011.596551
https://doi.org/10.1080/13548506.2011.596551
https://doi.org/10.1186/s12889-019-7302-3
https://doi.org/10.1111/j.1600-051X.2011.01826.x
https://doi.org/10.1111/j.1600-051X.2011.01826.x


20. Moodi M, et al. Predictive power of health promotion model constructs in
relation to oral health behaviors among students in elementary school
students year 2016-17. Journal of Birjand University of Medical Sciences.
2018;24(4):324–35.

21. Fassih-Ramandi Z, et al. Validity and reliability of the flourishing scale in a
sample of older adults in Iran. Clin Interv Aging. 2020;15:673–81. https://doi.
org/10.2147/CIA.S251067.

22. Araújo-Soares V, McIntyre T, Sniehotta FF. Predicting changes in physical
activity among adolescents: the role of self-efficacy, intention, action
planning and coping planning. Health Educ Res. 2009;24(1):128–39. https://
doi.org/10.1093/her/cyn005.

23. Åstrøm AN, Lie SA, Gülcan F. Applying the theory of planned behavior to
self-report dental attendance in Norwegian adults through structural
equation modelling approach. BMC oral health. 2018;18(1):95. https://doi.
org/10.1186/s12903-018-0558-7.

24. Schwarzer R, Antoniuk A, Gholami M. A brief intervention changing oral
self-care, self-efficacy, and self-monitoring. Br J Health Psychol. 2015;20(1):
56–67. https://doi.org/10.1111/bjhp.12091.

25. Zhou G, Sun C, Knoll N, Hamilton K, Schwarzer R. Self-efficacy, planning and
action control in an oral self-care intervention. Health Educ Res. 2015;30(4):
671–81. https://doi.org/10.1093/her/cyv032.

26. Bramantoro T, et al. Miswak users’ behavior model based on the theory of
planned behavior in the country with the largest Muslim population.
Clinical, cosmetic and investigational dentistry. 2018;10:141.

27. Soltani R, Sharifirad G, Mahaki B, Eslami AA. Determinants of Oral health
behavior among preschool children: application of the theory of planned
behavior. J Dent. 2018;19(4):273–9.

28. Graça SR, Albuquerque TS, Luis HS, Assunção VA, Malmqvist S, Cuculescu M,
et al. Oral health knowledge, perceptions, and habits of adolescents from
Portugal, Romania, and Sweden: a comparative study. Journal of
International Society of Preventive & Community Dentistry. 2019;9(5):470–80.
https://doi.org/10.4103/jispcd.JISPCD_194_19.

29. Phanthavong S, Nonaka D, Phonaphone T, Kanda K, Sombouaphan P, Wake N,
et al. Oral health behavior of children and guardians’ beliefs about children’s
dental caries in Vientiane, Lao People’s Democratic Republic (Lao PDR). PLoS
One. 2019;14(1):e0211257. https://doi.org/10.1371/journal.pone.0211257.

30. Avenetti D, Lee HH, Pugach O, Rosales G, Sandoval A, Martin M. Tooth
brushing behaviors and fluoridated toothpaste use among children
younger than three years old in Chicago. J Dent Child. 2020;87(1):31–8.

31. Pourhaji F, Delshad MH, Tavafian SS, Hidarnia A, Niknami S. Factors
predicting the oral health behaviors of the Iranian students in the district 1
Tehran. Iran Brazilian Journal of Oral Sciences. 2020;19:e206579–9. https://
doi.org/10.20396/bjos.v19i0.8656579.

32. Farsi J, Farghaly M, Farsi N. Oral health knowledge, attitude and behaviour
among Saudi school students in Jeddah city. J Dent. 2004;32(1):47–53.
https://doi.org/10.1016/j.jdent.2003.08.002.

33. Taniguchi-Tabata A, Ekuni D, Mizutani S, Yamane-Takeuchi M, Kataoka K,
Azuma T, et al. Associations between dental knowledge, source of dental
knowledge and oral health behavior in Japanese university students: a
cross-sectional study. PLoS One. 2017;12(6):e0179298. https://doi.org/10.13
71/journal.pone.0179298.

34. Folayan MO, Khami MR, Folaranmi N, Popoola BO, Sofola OO, Ligali TO,
et al. Determinants of preventive oral health behaviour among senior
dental students in Nigeria. BMC oral health. 2013;13(1):28. https://doi.org/1
0.1186/1472-6831-13-28.

35. Osman DM, et al. Oral health indices among secondary school students in
Assiut governorate; upper Egypt. Journal of High Institute of Public Health.
2019;49(3):144–53. https://doi.org/10.21608/jhiph.2019.56578.

36. Alsubaie ASR. Oral health-related behaviors and dental pain among children
in Saudi Arabia. Journal of International Oral Health. 2019;11(1):1. https://doi.
org/10.4103/jioh.jioh_253_18.

37. Bayat F, Karimi-shahanjarini A, Bashirian S, Feradmal J. Assessment of
dental care and its related barriers in pregnant women of Hamadan
city. J Educ Community Health. 2016;3(1):20–7. https://doi.org/10.21859/
jech-03013.

38. Alami A, Ramezani A, Jafari A. DMFT in Iranian 12-year-old students residing
in the desert region and its association with their individual and family
factors-2016; 2020.

39. Pereira WD. Knowledge, attitude and practice on oral hygiene measures
among students in rural areas: Kanchipuram. The Pharma Innovation. 2017;
6(9, Part F):382.

40. Mirani SA, et al. Assessment of oral hygiene practices and gingival health of
students of dentistry at Liaquat Medical University, Jamshoro. Pakistan
Rawal Medical Journal. 2018;43(3):507–10.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Zareban et al. Archives of Public Health          (2021) 79:175 Page 8 of 8

https://doi.org/10.2147/CIA.S251067
https://doi.org/10.2147/CIA.S251067
https://doi.org/10.1093/her/cyn005
https://doi.org/10.1093/her/cyn005
https://doi.org/10.1186/s12903-018-0558-7
https://doi.org/10.1186/s12903-018-0558-7
https://doi.org/10.1111/bjhp.12091
https://doi.org/10.1093/her/cyv032
https://doi.org/10.4103/jispcd.JISPCD_194_19
https://doi.org/10.1371/journal.pone.0211257
https://doi.org/10.20396/bjos.v19i0.8656579
https://doi.org/10.20396/bjos.v19i0.8656579
https://doi.org/10.1016/j.jdent.2003.08.002
https://doi.org/10.1371/journal.pone.0179298
https://doi.org/10.1371/journal.pone.0179298
https://doi.org/10.1186/1472-6831-13-28
https://doi.org/10.1186/1472-6831-13-28
https://doi.org/10.21608/jhiph.2019.56578
https://doi.org/10.4103/jioh.jioh_253_18
https://doi.org/10.4103/jioh.jioh_253_18
https://doi.org/10.21859/jech-03013
https://doi.org/10.21859/jech-03013

	Abstract
	Background
	Method
	Result
	Conclusion

	Background
	Method
	Participants and procedures
	Measures
	Validity and reliability
	Statistical analysis

	Results
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

