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Abstract: Purpose: Since various factors such as parents' attitudes and knowledge can affect the use of fluoride, this
study aims to assess the relationship between children's parents' attitudes and knowledge towards preventive caries
methods with their children's caries experience.

Materials and Methods: In this cross-sectional study, 110 parents of preschool children in Ahvaz were randomly
selected. Using a questionnaire, parents' knowledge and attitude about fluoride therapy were evaluated, and their
children's teeth were examined for dmft. Data were analyzed by Mann-Whitney and Kruskal-Wallis tests.

Results: The mean of parents' knowledge about caries prevention methods was 2.22 +3.23 of 9, and the knowledge of
68% was poor, 21% moderate, and 11% was good. The mean of parents' attitude about caries prevention techniques
was 9.5+2.05 of 14, and the attitude of 0% was poor,60% moderate, and 40% was good. There was no significant
relationship between parents' knowledge with gender, age, education, source of information, and dmft. There was a
direct relationship between knowledge and the experience of professional topical fluoride (PTF). There was no significant
relationship between the attitudes of parents with gender, the history of PTF, and the source of information. There was a
direct, significant relationship between parents’ attitude and their educational level, age, and child’s dmft. Children's
experience of PTF was 18.6%.

Conclusion: Parents' knowledge and attitude towards fluoride roles in the prevention of dental caries were low. So,
assigning programs to increase parents' knowledge and, subsequently, using caries prevention techniques is suggested.
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INTRODUCTION

Different ways have been used for caries prevention
over recent decades, but dental caries still is one of the
most common diseases between children [1]. The
incidence of decayed, missing, filled teeth (dmft/DMFT)
was 5.84 for primary teeth (dmft) in 6 years old and
1.84 for permanent teeth (DMFT) in 12 years old
Iranian children [2]. So, dental caries indices in Iranian
children were classified as a severe range for primary
teeth. Dental caries causes pain and discomfort, loss of
school days, inability to learning, need for medical care,
and affect children's quality of life [3]. Therefore we
sought causes of this problem to establish preventive
methods and programs to manage this problem.

Preventive methods applied in different ways, such
as oral hygiene and dietary instructions, topical and
systemic fluoride, and fissure sealants can significantly
reduce dental caries [3,4]. Water fluoridation is one of
the most effective ways of caries prevention, but water
fluoridation does not use in IRAN, and the groundwater
amount of fluoride in different areas of this country is
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changeable [5,6]. Based on Jaafari-Ashkavandi’s
study, in Ahvaz city, the amount of water fluoride is low
and widespread use of water purifiers lowers it near
zero [7]. So pediatric dentists should employ topical
fluoride (TF) methods in order to prevent dental caries.
Decision making about professional topical fluoride
(PTF) application in dental offices is complicated, and it
depends on both dentists and parents [8-10]. Dentists
are well aware of the benefits of PTF, but convincing
parents to accept and consist of fluoride usage, needs
their agreement. Parent's characteristics, knowledge,
and experience can affect their performance about
paying attention and spending money to use preventive
methods [8-10].

Since that reduction of sugar intake and
establishing good oral hygiene can not be achieved in
most children, to manage this problem, PTF application
is an effective way that reduces caries about 30-40 %
[11,12]. However, in studies, parents' knowledge about
preventive methods is low, and most of them are not
aware of fluoride roles in caries [13,14]. So, enhancing
parents' knowledge and attitude about these methods
seems advantageous. Besides parental knowledge,
one more obstacle in fluoride application is concerns
about its toxicity and fluoride toxicity issues may drived
parents unwilling to use it [13,14]. Studies have shown
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that many parents are not well prepared to bring their
children to PTF and pursue it for more effectiveness
[15,16]. We emphasized that caries experience and
history of dental treatment could influence parents'
experience about fluoride application, So in addition to
demographic information, dmft of children in this study
were determined. This study aimed to assess the
knowledge and attitude of parents about the use of
fluoride and its relationship with caries experience in
Ahvaz city in the year 2019.

MATERIALS AND METHODS

Study Population

This cross-sectional analytical study was conducted
on 110 parents of preschool children in Ahvaz city. This
study was performed in two months from October to
December 2019, on children between 2-5 years old
who referred to a pediatric outpatient clinic for illness or
routine checkups. We also included parents and
children who came to an English language educational
center for preschool children. The parents and children
participated in the study based on inclusion and
exclusion criteria.

Inclusion criteria included:
. Parents of children between 2-5 years old
. Inhabit in Ahvaz city in the past two years

i Healthy children without
mental or functional disability

systemic disease,

. Children without longtime usage of the medicine

i Exclusion criteria included: missing to complete
all questionnaire questions.

. Uncooperative child for oral examination
. Existence of any systemic disease
. Mental or functional disability in the child

Before offering the questionnaire, the aims of the
study were explained for parents and if they were
willing participated in the study.

Study Procedure

A total of 110 questionnaires were completed. We
employed a questionnaire consisting of 29 questions
about demographic data, parental knowledge, and

attitude preferences in the prevention of their children's
dental caries by PTF application. This questionnaire
was chosen from Tahani’s study, modified based on
our study goals [13]. This questionnaire contains three
parts, and the first part was evaluated demographic
information includes: gender, age, number of children,
history of PTF and etc. In the second part of the
questionnaire, questions related to the parental
knowledge about caries prevention methods were
asked with questions such as the role and efficacy of
fluoride, PTF application steps, and PTF application
intervals. In this section, there were 9 multiple-choice
questions with the answers "yes", "no", "l don't know",
and the scores of one or zero were considered for
correct and incorrect answers. For assessing parent's
knowledge, the score of which questions added and
scores 0-3 considered weak, 3-6 moderate, and 6-9 as
good knowledge.

The third part of the questionnaire consisted of
questions about parents' attitude towards PTF. Seven
questions were asked with contents such as the cost
and effectiveness of fluoride and its toxicity and side
effects. In this section, the criterion for comparing the
answers was three-part Likert questions with the
options "Agree", "No idea" and "Disagree", score 2 was
considered for the correct answers, score zero for
incorrect answers and score 1 for the "No idea"
responses. In evaluating the parents' attitude scores,
the minimum score was zero, and the maximum score
was 14. Scores between 0 and 4 poor, scores between
5 and 9 moderate, and scores between 10 and 14
assigned good attitudes.

Then an examination of children's teeth was
performed to examine the relationship between
parents' knowledge, attitude, and their children's dental
caries. The examinations were performed according to
the WHO (World Health Organization) criteria [17]. The
examination was performed by a single examiner,
trained intern dentistry student wearing disposable
gloves, and using mirrors. The light needed for the
examination was illuminated by the flashlight of a cell
phone. The examiner was calibrated by measuring the
same children (N=15) dmft between two weeks in a
pediatric dentistry department, and intra-examiner
kappa values were greater than 0.8.

Younger children were examined in the knee-to-
knee position with the aid of their parents. The teeth
were not dried before the examination, but food debris
was cleaned with sterile dental gauze if necessary.
Dental examinations were performed regularly from
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one tooth to the adjacent tooth. The dental caries
examination included all surfaces. White spots, groove
discoloration, and cavity-free lesions were not
calculated as decayed teeth according to WHO
guidelines, and only frank dental caries and cavities
were calculated. To achieve a dmft score for a child,
three items were examined, including the number of
teeth with decayed lesions, the number of teeth
extracted due to caries, and the number of filled teeth.
Then these three numbers were added to get the dmft
score of each child. dmft numbers were considered at
three levels: 0-1 (low), 2-4 (moderate), and more than 5
(high) [18].

In the end, the parents were informed about their
child's dental problems and were given instructions
about oral hygiene, healthy nutritional habits, and
prevention of oral diseases.

Ethical Consideration

One parent for each family participated. The aims of
the study were explained for them and if they were
willing, participated in the study. For each participant,
informed consent was obtained, and they were assured
that their information would be confidential. There were

no mandatory participants, and no fees were imposed
on them. This research was approved by Ahvaz
Jundishapur University of Medical Sciences ethics
committee, according to the Helsinki Declaration of
1975, as revised in 2000 (Ethical code:
IRAJUMS.REC.1398.674).

Data Analysis

Descriptive statistics were utilized to consider
frequency distribution and mean of variables. The non-
parametric Mann-Whitney and Kruskal-Wallis tests
were used to assess the correlation between
demographic data and parents' knowledge and
attitude. Dental caries were categorized as with or
without caries, and the Kruskal-Wallis test was used to
evaluate the relationship between parents' knowledge,
attitude, and child's caries experience. Data analysis
was calculated by SPSS software version 20 (SPSS
Inc., Armonk, N.Y., USA), and the significance level
was set as p<0.05.

RESULTS

One hundred and ten parents and their preschool
children participated in the study. Parents were 25

Table 1: Distribution of Study Subjects According to Demographic Information

variable number Frequency(%)

Gender mother 85 77.3
father 25 22.7

Less than a diploma 10 9.1

Education diploma 21 19.1
College education 79 71.8

30years and less 33 30
Age of parents 311035 37 33.6
35 and above 40 36.3

2years old 10 9.1

3years old 32 29.1

Age of child

4years old 39 35.5
Syears old 29 26.4
Single child 61 55.5
The first child 30 27.3

Child rank The second child 10 9.1
The third child 5.5

The fourth child or more 2.7
TV and newspaper 49 445
Data source friends 24 21.8
dentist 32 29.1

School health educator 5 4.5

N 110 100
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males (22.7%) and 85 females (77.3%). The mean age
of parents was 33.5 years. Most of the parents were
female, more than 35 years, had academic education,
and had single children. The mean child's age was 3.7
years old (Table 1).

About PTF, most of the children had no history of
PTF, and among whom had a history of PTF, most of
them mentioned that they performed it in a private
office and in less than 6 months ago. Moreover, in the
parent's opinion, PTF cost was appropriate. The most

media. The summary of the participant's responses to
questions about their PTF experiences shows in Table
2.

Knowledge of Parents about Caries Preventive
Effect of PTF

The mean knowledge score of parents was 2.22
+3.23 (range 0-9), and 68% (n=75) of parents had poor
knowledge about PTF. Mean knowledge values were
more between mothers than fathers, but the difference

mentioned parent's source of information was social ~ Was not significant. There was no significant
relationship  between knowledge and parents’
Table 2: Distribution of Parents and Children Experience of Dental Services
variable number Frequency(%)

1 to 6 month ago 34 30.9

6 month to 1 year ago 11 10
Last dental visit 1 to 2 years ago 20 18.2

2 to 5 years ago 2 1.8

More than 5 years ago 1 0.9

Don’t remember 11 10

Teeth extraction 8 7.3

Filling teeth 11 10
fluoride 12 10.9

Fissure sealant 0 0

last dental service

Dental metal coating 4 3.6

Space maintainer 0 0
Just examination 37 33.6

Etc 0 0
Has a history 18 16.4
Experience of PTF Has not a history 86 78.2

I don’t know 6 5.5
Private office 16 14.5

Private clinic 4 3.6

Treatment site

School of dentistry 3 2.7

State clinic 3 2.7

More than 1 year ago 5 4.5

Latest application of PTF 1year ago 5 4.5
6 month ago 12 10.9
remember 18 16.4

Dose not remember 3 2.7

cost of PTF treatment It was expensive 1 0.9
It was appropriate 16 14.5

No idea 5 4.5
N 110 100
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Table 3: Mean Parents Knowledge and Attitude According to Non-Parametrical Tests

Mean of total Mean of total
variable Knowledge p-value Attitude p-value
M+SD M+SD
fath 1.88+2.52 .16+1.82
Gender ather 88+2.5 (P>0.05) 9.16+1.8 (P>0.05)
mother 2.45+2.12 9.64+2.12
30years and less 2.3+2.13 8.82+1.84
Age group 311to 35 2.22+2.19 (P>0.05) 9.62+1.89 (P<0.05)
35 and above 2.43+2.36 9.5+2.25
, Has a university 256227 9.76+2.11
Educational level education (P>0.05) (P<0.05)
No university education 1.71£1.99 8.84+1.77
toothache 2.42+2.06 9+2.31
. . Filling teeth 2.09+2.43 9.82+2.27
Reason for visit dentist (P>0.05) (P>0.05)
Periodic examination 2.92+2.43 9.82+2.15
abscess 3.5+4.95 1240
Has a history 4.11+2.37 10.11+2.35
History of fluoride treatment Has not a history 2+2.05 (P<0.05) 9.44+1.99 (P>0.05)
| don’t know 1.5+2.64 8.5+1.76
TV and newspaper 2.24+2.25 9.46+1.95
Friends 1.75+1.98
Data source (P>0.05) 9.04+2.05 (P>0.05)
School 2.67+2.08
dentist 2.82+2.31 9.94+2.18
Mean 2.32+2.22 9.54+2.05

educational level, age, cause of referral to a dentist,
and source of information (p>0.05). But, there was a
significant relationship between knowledge and history
of PTF, So parents with a history of PTF had higher
knowledge about that (p<0.05) (Table 3). Between
seven questions about parents' knowledge, their score
in the first question about fluoride effect on teeth was
more than other questions. Parents' knowledge in
questions about PTF treatment procedure, including

100%

several time to

times a eat...

what age...
treatment...
year...

Hright answer Mno idea

90% 4 1 :
- 28
80%
70%
60%
50%
40%
30%
20%
10%
0%

duration of use a brush  onlya

to apply
varnish can...

forbidden time for eating or drinking, times of PTF in
the year, and appropriate age for PTF was lower than
other questions (Figure 1).

The Attitude of Parents about the Caries Preventive
Effect of PTF

None of the parents had a poor attitude towards
PTF. The mean parents' attitude was 9.5+ 2.05 (range
0-14), and 66% (N=66) of parents had moderate

anesthesia  reduce
before

treatment...

strengthen
germs... teeth
against
caries...

dentist

wrong answer

Figure 1: Parents’ knowledge towards professional topical fluoride application.
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Figure 2: Parents’ attitude towards professional topical fluoride application.

Table 4: Mean Knowledge and Attitude of Parents and Caries Experience of their Children

variable number Knowledge p-value Attitude p-value
Mean+SD Mean+SD
dmft 0-1 47 2.22+2.23 9.13+2.24
Caries dmift more 63 241223 P>0.05 9.78+1.87 P<0.05
(dmft) than 1
Total 110 2.32+2.22 9.5+2.05

attitudes. There was a significant relationship between
parents' age and educational level and their attitude
(p>0.05). But gender, history of PTF, cause of dentists
referral and source of information didn’t have a
significant correlation with parents' attitudes (Table 3).

Figure 2 shows parents' attitude for each question,
the correct answers were about the preventive effect of
PTF, and the lowest scores were assigned to questions
about nausea after PTF and its complications.

Knowledge and Attitude of Parents and dmft

The mean dmft of children was 1.69. Mean dmft
score of 68.2% (N=75) of children was low, 19.1%
(N=21) were moderate, and 12.7 % (N=14) had high
levels. There was no significant difference between a
child's caries experience and parent's knowledge
(p>0.05). But, parents of children with low dmft,
significantly had better attitudes (p<0.05) (Table 4).

DISCUSSION

This study evaluated parents' knowledge and
attitude about the importance of PTF in preventing
caries and its relationship with the mean dmft scores in
children. Because of the low amount of fluoride in
Ahvaz city that diminished by water purification [7], it

seems that parents' knowledge of topical ways to reach
fluoride to the tooth surface could be valuable. The
results of this study displayed that parental knowledge
and attitudes require improvement. Through enhancing
parents' knowledge about caries preventive methods,
their use of these methods could increase and lessen
the cost and pain required for dental treatment [18,19]
Fluoride has been shown to have significant anti-caries
properties, and caries incidence is effectively
decreased by using fluoride [5] The findings of this
study showed that most parents' level of knowledge
(68%) about PTF is poor, which is similar to the results
of other studies in Iran in the past few years [13,20]. In
the study of Hendaus, 70% of parents were unaware of
the presence of fluoride varnish in Qatar [14]. But,
some studies demonstrated a higher level of parents'
knowledge about preventive methods [15,18,20].
Despite this, the experience of PTF in those studies
was still low [18] About the relationship between
parent's attitude and PTF experience, In Herrera's
study, 57.1% of mothers had a positive attitude toward
fluoride, but the history of PTF in children was 3.1%
[21]. In the Slayton study, until age 3, only 19% of
children with a history of previous visits to the dentist
had experienced PTF [16]. In fact, parents' higher
knowledge levels can not assure more children
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experience of PTF. In addition to the role of parents,
dentists also contribute to the history of PTF in
children, so that in a study in the UK, only 14% of
dentists used fluoride varnish for children with a history
of interdental caries and children who had routine visits
to the dentist also had a low history of getting
instructions about dental caries prevention in diet, oral
hygiene, and fluoride [22]. In the Akbar study [23], the
most important reason why dentists did not apply PTF
was about its effectiveness assurance. Also 31%
dentists believe that caries is a multifactorial disease
that can not be prevented by fluoride application. In the
study of Bonetti, the most common reason why dentists
did not use fluoride was that they did not have enough
time to visit children and did not have the skills to
perform PTF [24].

In our study, parents' answers to general questions
about the role of fluoride in caries prevention and its
antimicrobial effect were better than other questions.
Parental attitudes toward fluoride role in preventing
caries were also good; however, they were often wrong
about toxicity and nausea. In other studies, parents
were well aware of the role of fluoride as a substance
that prevented decay and was weak in other aspects
such as fluoride toxicity [13,14,25].

However, there are proven benefits of fluoride in
preventing dental caries and parents' positive
knowledge and attitudes about it, and it appears to be
barriers to PTF that need further investigation. One
way to increase the use of preventive therapies is to be
aware of the barriers that parents face in accepting and
acting on them. In our study, the most negative
comments were about the toxicity and effectiveness of
fluoride. In Freeman's study, children's anxiety and cost
were among the barriers to accessing dental services
[26]. In Kelly's study, the history of parents' poor dental
experience, parents' knowledge of the importance of
dental health in child health, and parental responsibility
were among the factors influencing parents' use of
preventive methods. Also, parents with low
socioeconomic status are less expected to receive
preventive treatment for their children [27].

In a systematic review, dentists’ adherence to
providing preventive methods was multifactorial and
dependent on their ongoing education and training.
Another factor that hindered dentists was low pay or
coverage by private health insurance for preventive
treatments [28]. The findings of a study among Iranian
dentists showed acceptable levels of knowledge about
the effects of topical and systemic administration of

fluoride and the positive attitude of dentists towards the
preventive effect of fluoride, especially in children
[29,30] On the other hand, concerns about the toxic
effects of fluoride were reported by about one-third of
dentists. However, only half of the respondents
properly managed the high-risk presented as patient
scenarios [29]. This indicates the need for more
emphasis on dentists to allocate some time for
presenting instructions about caries prevention to their
patients besides the treatment of dental caries. In
addition, it appears that in general courses and training
of dentists, it is necessary to make them aware of the
importance of the dentist's role in the prevention of
dental caries.

In this study, the comparison of parents' knowledge,
attitude, and performance towards the use of fluoride
based on demographic variables was also examined.
The findings of this study showed that there is no
statistically significant relationship between parents'
knowledge and gender, age, educational degree, chief
complaint, and source of information. In Wyne's study
[15], age and gender were not associated with
knowledge, and in Tahani's study, gender and
economic status were not associated with knowledge
[13]. In some studies, there was a relationship between
knowledge and education [7,21-23,31], but in
Hendaus’study similar to our results, knowledge was
not related to education [14]. This can be due to
parental access to various sources of information and
the impact of multiple factors on parental knowledge. In
our study, similar to Tahani’'s study, there was no
relationship between the source of information and
parental knowledge, and most parents' information was
given instructions through social media [13]. But in
Blumer's study [32], most parents were informed by the
dentist's; moreover, parents that were educated by a
dentist had greater knowledge and attitude, so it can be
concluded that if dentists become parents' source of
information, their practice in preventive methods
utilization may improve.

In this study, in addition to parental knowledge and
attitude, the history of PTF treatment was also
examined, which, unfortunately, there were low PTF
experiences. Given the importance of fluoride in the
prevention of caries and the high prevalence of caries
among lIranian children [2], it is necessary to increase
parents' knowledge and attitude towards preventive
methods and, subsequently, increase their use of these
treatments. Due to the parents' lack of knowledge
about the methods of preventing caries, most of them
go to the dentist when preventive treatments are no
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longer possible, and the teeth need to be restored, pulp
treatment, or even extraction, which causes more pain
and cost for them [31,33,34]. Moreover, providing first-
child dental visit before age one and recommended
age for PTF by the American Pediatric Dental
Association (AAPD) is not engaged [35] and most
children didn't have their first dental visit up to the age
of three [16]. According to dentists' opinions, one of the
reasons for not providing instructions to parents before
the age of one was that parents did not pay attention to
this subject and did not refer to them [36,37] In a
systematic review, The main factors that dentists
believed keep patients from performing preventive
measures were “lack of understanding of the benefits”
(17%), “age.small children" (12%), and "patient lack of
motivation" (8%) [28].

Counseling and training parents can be helpful in
improving oral health programs, and perhaps resulting
in more use of fluoride varnish. Motivational
interviewing (MI) is also a way to increase parental
knowledge and encourage them to benefit preventive
methods [38] Dentists, especially pediatricians, can
play an important role in this treatment by advising
parents. Programs aimed to increase parental access
to dental services, such as the ABCD program in
Washington, DC, in collaboration with dentists,
insurance, physicians, and pediatricians, have been
effective in reducing caries and increasing children's
referrals for PTF [39]. The use of public fluoride varnish
programs has been effective in reducing caries and the
need for dental restorations in the future [39,40]
Currently, fluoride varnish application public program is
being implemented in Iranian schools from the age of
six, but considering that the sooner PTF started is more
effective, the development of such programs with the
company of other organs such as health and insurance
could lead in more access to preventive cares for
preschool children. Also, as long as the main source of
parental information in our study was social media, it
would be necessary to establish programs to inform
parents.

One of the limitations of this study is that it is cross-
sectional because long-term studies provide more
reliable information. In our study, the information was
obtained according to the parents' statements that if
there were ways to check the accuracy of the parents'
answers, the study would be more reliable.

CONCLUSION

Parents' knowledge and attitudes toward PTF in
their children were low. Due to the fact that PTF is one

of the most effective methods for dental caries
prevention, especially in developing countries. Estab-
lishing preventive programs for preschool children and
informing parents through social media recommended.
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