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Introduction

Abstract

Objective(s): Dental caries remains a prevalent chronic disease globally, with fluoride being a
cornerstone in its prevention. Despite its proven efficacy, the implementation of fluoride-based
strategies depends heavily on dentists' knowledge, attitudes, and practices. This study assessed the
knowledge, attitudes, and practices of Iranian dentists concerning fluoride application, as well as the
barriers to its use. Methods: A cross-sectional study was conducted among a convenient sample of
296 dentists. A validated questionnaire was used to collect data on dentists’ age, gender, dental
specialty, working sectors and queries, such as the availability of specific guidelines for prescribing
fluoride products in the workplace, self-reported practices regarding fluoride application, perceptions
of barriers to fluoride use and level of agreement with statements regarding the effectiveness of
fluoride in caries prevention. Descriptive statistics and chi-square tests were employed to summarize
and compare responses based on demographic and professional characteristics at p<0.05. Results:
40% of dentists had access to fluoride prescription guidelines. Younger dentists and those in both
public and private sectors were more likely to report guideline availability. While 73-97% of dentists
agreed with the effectiveness of fluoride in caries prevention, only 50% recognized its benefits for
individuals over 12 years old. Fluoride application was more prevalent for children under 12 (30-
35%), compared to adults (10%). Barriers to fluoride use included low treatment tariffs (45%),
skepticism about its effectiveness (42%), and time constraints (25%). Dentists favored restorative
treatments for high-risk cases, with 80% recommending fluoride varnish and gel for children but
fewer for adults. Conclusion: This study highlighted gaps in knowledge and practice regarding use of
fluoride among Iranian dentists, particularly for adult patients. Barriers such as low reimbursement
rates and skepticism about fluoride's effectiveness need to be addressed. Enhanced training,
standardized guidelines, and policy interventions are essential to improve fluoride application efforts
in Iran.
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Dental caries remains one of the most prevalent chronic
diseases worldwide, with significant implications for both
individual health and public healthcare systems *. Fluoride
has long been recognized as a cornerstone in caries
prevention, with its efficacy well-documented in reducing the
incidence of dental decay across all age groups 2. Economic
evaluations have also underscored the cost-effectiveness of
fluoride varnish in preventing caries among preschoolers *
and schoolchildren °.

Despite  strong recommendations from professional
organizations 2 and the availability of insurance coverage for
fluoride treatments, the application of fluoride products
remains low in medical settings, highlighting a persistent
reluctance among healthcare professionals to adopt this
preventive measure. For example, Tandon et al., ® observed a
very low prevalence of fluoride application (about 2% in
2021) within a tertiary care center in lowa, USA. Similarly,
Ko et al., 7 found that among all fluoride prescription for

Medicaid-enrolled children in Oregon, USA, 41% were made
by pediatricians and only 23% were made by dentists.
Despite its proven benefits, the effective implementation of
fluoride-based preventive strategies relies heavily on the
knowledge, attitudes, and practices of oral health care
providers, particularly dentists 8. Understanding how dentists
perceive and utilize fluoride products is critical for optimizing
caries prevention efforts and improving community oral
health outcomes °.

In Iran, multiple studies have explored dentists’ knowledge,
attitudes, and practices concerning fluoride use. A research in
Isfahan highlighted a discrepancy between dentists’
awareness of fluoride-containing preventive materials and
their routine prescription °. A study on self-reported
knowledge and attitudes among Iranian dentists showed that
while 85% recognized fluoride’s role in caries prevention,
only 60% consistently incorporated fluoride products into
their practice, citing barriers such as patient non-compliance
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and inadequate clinical guidelines . Another study focusing
on health personnel in primary school fluoride varnish
programs found that only 40% had received formal training
on fluoride varnish application, with 65% expressing a need
for further education 2. Additionally, a research revealed that
34% to 70% of Iranian dentists prescribed fluoride
mouthwash or applied fluoride gel, varying by patients’ caries
risk 3.

Previous studies have explored various barriers and
challenges associated with the use and application of fluoride
in dental practice such as a lack of awareness, inadequate
training, and insufficient guidelines 4. Another study
identified that the application of fluoride varnish is hindered
by a variable interpretation of guidelines, persistent myths
about fluoride risks, and significant logistical challenges in
treating children. They found that practitioner beliefs, clinical
judgment, and patient preferences were often stronger drivers
for application than research evidence alone .

Despite the global recognition of these barriers, there is a
scarcity of comprehensive research within the Iranian context
that simultaneously evaluates the knowledge, attitudes, and
practices of dentists regarding fluoride and links these factors
to the specific obstacles they face. Understanding this
interplay is crucial for developing targeted interventions that
are culturally and contextually relevant to the Iranian
healthcare system.

The present study; therefore, aimed to investigate the
knowledge, attitudes, and practices of Iranian dentists
regarding the prescription of fluoride products and to identify
barriers to its effective use in clinical practice. Specifically,
the research seeks to answer the following questions: (1)
What is the level of knowledge among Iranian dentists
regarding fluoride-based preventive measures? (2) What are
the prevailing attitudes toward fluoride prescription? (3) What
barriers exist to the effective use of fluoride products in dental
practice? By exploring these questions, the study hopes to
identify key areas for improvement in dental education and
practice, ultimately contributing to enhanced caries
prevention efforts and better oral health outcomes in the
Iranian community. The findings will also provide a
foundation for developing targeted interventions and
guidelines to support dentists in optimizing fluoride use in
clinical practice.

Methods

Study design and population

The target population for this cross-sectional study comprised
dentists who attended the Iranian General Dentists Congress
in April 2015. The convenience sampling method was used to
select the dentists. Based on an assumption that 50% of
dentists exhibit high knowledge levels, the sample size was
calculated to ensure a 95% confidence level with a margin of
error below 6.25%. Using the standard formula for prevalence
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studies 16, the initial theoretical sample size was estimated to
be 245.

n=Z%p(1—p)/d?= (1.96)?x0.5x0.5/ (0.0625)%= 245

To account for an approximate 10% potential non-responses,
this figure was adjusted upward, resulting in a final sample
size of 269.

Data collection

The data collection instrument used in the present study was
avalid and reliable questionnaire adopted from a similar study
which was registered as an undergraduate thesis at School of
Dentistry, Tehran University of Medical Sciences. 7, and
subsequently published % The questionnaire's face validity
was established through evaluation by three experts holding
PhDs in community oral health. Its reliability was confirmed
by a pilot study involving 12 private-practice dentists, which
calculated a Cronbach’s alpha of 0.75, a value considered
acceptable %,

The questionnaire collected the following demographic and
professional information: age by year (later categorized as
<30, 31-40, 41-50, and >50), gender, dental specialty (general
and specialist), and working sectors (public, private, both
sectors). Additionally, the questionnaire requested the
participants’ knowledge, attitudes, practices, and barriers
related to the prescription of fluoride products through
queries, such as the availability of specific guidelines for
prescribing fluoride products in the workplace, dentists' self-
reported practices regarding fluoride application over the past
six months, their perceptions of barriers to fluoride use, and
their level of agreement with statements regarding the
effectiveness of fluoride in caries prevention.

The last question inquired dentists' approaches to applying
preventive measures, differentiating between a child high-risk
(CHR) and an adult high-risk (AHR) case. The description for
the CHR case was as follows: A 5-year-old child has been
referred for treatment due to multiple dental caries. His
mother reports that he brushes his teeth with children's
toothpaste once every two days. Considering that the child's
drinking water is fluoride-free, which treatment methods
would you recommend? The description for the AHR case
was as follows: A 25-year-old woman presents with multiple
enamel caries in the interproximal areas of her posterior teeth,
despite brushing twice daily with adult toothpaste. Given that
the drinking water in her area during childhood contained less
than 0.3 ppm fluoride, which treatment methods would you
recommend for her? For both cases, the respondents could
select one or more from the following treatment options:
restorative treatment, fluoride varnish application, fluoride
mouthwash prescription, fluoride tablet or drop prescription,
fluoride gel application, and no treatment.

Data analysis

Descriptive statistics were used to summarize the
demographic and practice-related characteristics of the
respondents by percentages and frequencies of the
participants’ answers to different items. The chi-square test
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was employed to evaluate the statistical significance of
differences in responses based on gender, age groups, dental
specialty, and working sector. Statistical significance was set
at p<0.05. The data were analyzed using statistical package
for social sciences software (SPSS version 21.0).

Ethical considerations

The participants were informed about the study's anonymity,
voluntary nature, objectives, process, and the confidentiality
of their responses. Completing the questionnaire was
regarded as implied informed consent to participate in the
research. As obtaining ethical approval from an official ethics
committee was not mandatory at the time this study was
implemented, the ethical concerns were reviewed and
approved by the Department of Community Oral Health at
School of Dentistry, Shahid Beheshti University of Medical
Sciences.

Results

The demographic and practice-related characteristics of the
dentists are presented in Table 1. Of total respondents, 55%
were male, 58% were over 30 years old, 84% were identified
as general dentists, and 63% reported to work exclusively in
private practice.

Table 1- Distribution of the dentists (N=269)* based on
their personal and practice-related factors.

N %

Gender Men 147 55
Women 119 45

Age groups (years) <30 105 42
31-40 74 29

41-50 48 19

>50 25 10

Dental specialty General dentist 223 84
Specialist 43 16

Only public 38 18

Working sector Only private 132 63
Both sectors 41 19

1. From 3 to 58 missing data due to no answer for various
factors.

Table 2 presents dentists’ responses concerning the
availability of specific guidelines for prescribing fluoride
products in their workplaces, as well as their past participation
in courses related to fluoride prescription. Overall, 40% of the
dentists reported having specific guidelines for fluoride
prescription. This finding was more prevalent among women
than men (44% vs. 34%, p=0.12), younger than older (48%
vs. 39%, p<0.001), and dentists working in both public and
private sectors (51%) compared to those working exclusively
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in the private sectors (30%) (p=0.01). Moreover, dentists
younger than 30 years old, more frequently reported
participation in a workshop or continuing education course on
the principles of prescribing fluoride products in the past six
months.

Figure 1 illustrates the distribution of dentists' level of
agreement with statements regarding the effectiveness of
fluoride in caries prevention. Most dentists (73-97%) agreed
with eight out of the eleven knowledge items. However, the
percentage of respondents was significantly lower for three
specific items. Slightly more than 50% of dentists agreed on
the effectiveness of fluoride in reducing caries in individuals
over 12 years old. Additionally, less than 40% indicated that
they would avoid prescribing fluoride due to its potential toxic
effects, and a similar percentage cited a lack of sufficient time
as a barrier to providing hygiene education and using fluoride
in clinical practice.

Figure 2 shows the distribution of dentists' self-reported
practices regarding fluoride application over the past six
months. About 10% of dentists reported prescribing fluoride
products for home use and in-office fluoride therapy for
individuals over 12 years old. This percentage, increased to
approximately 30% for children under 6 years old, and for
those aged 6 to 12, about 35% of dentists reported using
fluoride products. Additionally, about one-third of dentists
indicated that they use fluoride products for themselves and
their families.

Figure 3 illustrates dentists' perceptions of various barriers to
the use of fluoride products. In response to the question,
"What do you think prevents dentists from prescribing
fluoride products to their patients?" the dentists identified the
following barriers: low treatment tariffs (45%), skepticism
about fluoride's effectiveness (42%), time-consuming
treatments (25%), and high costs of fluoride products (13%).
Additionally, when asked, "What do you think prevents
patients from using fluoride products?" the dentists reported:
lack of access to service centers and skepticism about
fluoride's effectiveness (27%), high costs of fluoride products
(26%), and insufficient time for treatments (14%).

Figure 4 compares dentists' agreement on applying preventive
measures for the CHR versus AHR cases. Most dentists
indicated they would treat both cases restoratively. Over 80%
agreed to apply fluoride varnish and gel for the CHR case, but
this percentage was lower for the AHR case. The least
common responses pertained to prescribing fluoride tablets
and drop or no treatment for both cases. For both patient
types, agreement was highest for restorative treatment.
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Table 2- Distribution of the dentists’ (N=269)! answers regarding two questions about fluoride prescription based on their
personal and practice-related factors.

Is there a specific guideline for Have you participated in a workshop or
prescribing fluoride products continuing education course on the principles of
available in your workplace? prescribing fluoride products in the past 6
months?
N (%) N (%)
All 104 (40) 44 (17)
Gender Men 63 (44) 29 (20)
Women 39 (34) 13 (11)
p-value? 0.12 0.06
Age groups <30 50 (48) 26 (25)
(vears) 31-40 27 (39) 5(7)
41-50 17 (35) 9 (19)
>50 0(0) 0(0)
p-value? <0.001 0.002
Dental specialty General dentist 86 (39) 38 (17)
Specialist 16 (40) 4(10)
p-value? 1.00 0.35
Working sector Only public 19 (50) 10 (26)
Only private 39 (30) 14 (11)
Both sectors 21 (51) 6 (15)
p-value? 0.01 0.06

1. From 3 to 58 missing data due to no answer for various factors.
2. Statistical evaluation: The chi-square test.

Oral hygiene education and fluoride therapy are effective in caries prevention.

Using fluoride toothpaste at home is effective in caries prevention.

Application of fluoride gel, foam, and varnishes by dentists are effective in caries
prevention.

Using fluoride mouthwash for children > 6-year-old is effective in caries prevention.

The history of dental caries in an individual should be considered before prescribing
fluoride.

Fluoride is effective in caries prevention among <12-year-olds.

Water fluoridation is effective in caries prevention.

Prescribing fluoride tablets or drops in areas with insufficient fluoride is effective in caries
prevention.

Fluoride is effective in caries prevention among >12-year-olds.

| avoid prescribing fluoride because of its toxic side effects.

There is not enough time for oral hygiene education and fluoride therapy in dental practice.

0 10 20 30 40 50 60 70 80 90 100

Figure 1: Distributions (%) of dentists’ level of agreement with statements regarding fluoride effectiveness in caries prevention.
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Fluoride use for myself

Fluoride use for my family

Chair-side application of fluoride products for >12-year-old
patients

Chair-side application of fluoride products for 6-12-year-old
patients

Chair-side application of fluoride products for <6-year-old patients

Prescription of home-use fluoride for >12-year-old patients

Prescription of home-use fluoride for 6-12-year-old patients

Prescription of home-use fluoride for <6-year-old patients

40

Figure 2: Distributions (%) of dentists’ self-reported practice regarding fluoride application during the past six months for different
types of patients.

Skepticism about the effectiveness of fluoride treatments
prevents patients from using fluoride products.
Lack of access to dental care centers limits patients' ability to
use fluoride products.

High costs of fluoride products discourage patients from using
them.

Limited time restricts patients from utilizing fluoride products.

Low tariffs for preventive treatments hinder dentists from
prescribing fluoride products.

Skepticism about the effectiveness of fluoride treatments

prevents dentists from prescribing fluoride products.

Limited time for preventive treatments restricts dentists from
recommending fluoride products.

High costs of fluoride products deter dentists from
recommending them.

0 5 10 15 20 25 30 35 40 45 50

Figure 3: Distribution (%) of dentists’ perceptions of various barriers to the use of fluoride products, from both their own
perspective and that of their patients.
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NN N NN
CHR|AHR|CHR|AHR|CHR|AHR|CHR|AHR|CHR|AHR|CHR|AHR|
Restorative Fluoride Fluoride  |Fluoride tablet Fluoride gel | No treatment

treatment varnish mouthwash or drop application
application | prescription | prescription

2 Fully Agree ®= Agree

Figure 4: Distributions (%) of dentists’ level of agreement with applying various treatment options, separately for a child high-risk
(CHR) case and an adult high-risk (AHR) case.
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Discussion

This study aimed to assess the knowledge, attitudes, and
practices of Iranian dentists regarding fluoride product
prescription and to identify the associated barriers to its
effective clinical use. The studied dentists rarely reported
access to fluoride prescription guidelines and participation in
related courses. Although most dentists acknowledged the
general effectiveness of fluoride in preventing caries, fewer
recognized its benefits for individuals over the age of 12. The
application of fluoride by dentists was significantly more
prevalent for children under the age of 12 compared to adults.
Many dentists identified low reimbursement rates, skepticism
about fluoride's effectiveness, and time constraints as major
barriers to its use. Additionally, most dentists favored
restorative treatments for high-risk cases.

The availability of clinical guidelines for fluoride use is a
potential facilitator for its application in dental practice.
Clinical practice guidelines are recommendations aimed at
optimizing patient care, based on a systematic review of
evidence. These guidelines should help standardize treatment
practices and improve the quality of dental care. In this study,
less than half of the dentists reported having access to such a
guideline in their workplace. This figure, while modest, is
notably higher than the approximate one-third of dentists who
reported guideline availability in a previous study conducted
in Tehran . This difference may be attributed to variations in
sampling, the time elapsed between the studies allowing for
increased dissemination of guidelines, or regional differences
in clinical policy implementation within Iran. Despite this
improvement, the overall rate remains suboptimal, indicating
a persistent gap between the development of evidence-based
guidelines and their integration into clinical settings. This
challenge is not unique to Iran; for example, a study from
Japan also found that only a minority of dentists routinely use
practice guidelines '8, underscoring a global difficulty in
translating guidelines into consistent clinical behavior.
Participating in continuing education is a crucial mechanism
for dentists to maintain and enhance their clinical knowledge,
including on topics like fluoride application. In this study,
only a small minority of dentists (roughly one-sixth) reported
receiving recent training on fluoride products. This rate, while
low, is substantially higher than the finding from an earlier
study in Tehran, which reported that only a very small fraction
of dentists had undertaken such training *. This notable
difference may reflect a positive temporal trend towards
greater engagement with continuing education in Iran or
variations in the professional networks sampled in each study.
The low uptake of training is not unique to this context; for
instance, a study from Italy *° also found that a small minority
of dentists had received continuing education on a specific
fluoride treatment, suggesting a broader, international
challenge in disseminating new preventive care information
through these channels. Conversely, a research from Isfahan
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2 indicated a strong interest among dentists in receiving such
training. This juxtaposition of low current participation with
high expressed interest reveals a significant opportunity; it
suggests that the demand for knowledge exists and that
enhancing dentists' competency in fluoride use could be
achievable with more accessible, effective, and consistently
offered training programs.

While this study found that approximately two-thirds of
dentists demonstrated correct knowledge on most fluoride-
related statements, a significant knowledge gap was identified
concerning its efficacy in adults. Only just over half of the
respondents agreed with the statement on fluoride's
effectiveness for individuals over 12 years old. This
misconception, which parallels findings among dentists in
Kuwait 4, may stem from a historical emphasis in dental
education and public health campaigns on fluoride's role in
pediatric caries prevention, potentially at the expense of
highlighting the robust evidence supporting its benefits across
all age groups 2. This interpretation suggests that the
underlying issue is not a lack of information but rather a
specific, persistent gap concerning adult care. Therefore,
these results highlight a critical need for targeted continuing
education programs that specifically address and reaffirm the
continued importance of fluoride in managing caries risk in
adult population.

The self-reported practice of fluoride prescription was limited
among the surveyed dentists. In the current study, only about
one-third of participants reported prescribing fluoride
products in the last six months, a rate that decreased to a small
minority for patients older than 12. This finding aligns with
the broader theme of underutilization, further underscored by
the fact that only about one-third of dentists reported using
fluoride products for their own family members. This latter
figure is considerably lower than the vast majority reported in
a previous study from Tehran **. The stark contrast in self-use
between the two studies may be attributable to key
differences, such as the sampling of dentists from a national
congress in the present study versus a specific city in the
earlier research, or perhaps evolving perceptions over time
regarding the necessity of fluoride for adult oral health. This
consistently low level of application, both professionally and
personally, strongly indicates that the barriers to fluoride use
are deeply embedded and extend beyond mere clinical
settings, reflecting broader issues of knowledge translation,
belief in efficacy, and perhaps systemic disincentives 2223,
Dentists in the present study identified several barriers to the
use of fluoride products in their clinics. The most frequently
cited barriers were systemic and provider-related; nearly half
of the respondents pointed to low reimbursement rates for
preventive treatments and a personal skepticism regarding the
efficacy of fluoride in caries control. Furthermore,
approximately one-quarter of dentists attributed barriers to
patient-related factors, such as a perceived patient skepticism
about fluoride's benefits, limited access to care, or the
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treatment cost. These findings are consistent with those from
prior research in Iran and the United Kingdom 2224 which
similarly identified economic disincentives, provider beliefs,
and patient perceptions as primary obstacles. The
convergence of these barriers across diverse geographic and
healthcare contexts underscores that they are not isolated
issues but rather fundamental challenges that impede the
adoption of preventive care universally. This consistent
pattern emphasizes the critical need for a multi-faceted
strategy that addresses financial structures, enhances
education for both providers and patients, and improves the
accessibility of preventive services to effectively integrate
fluoride into routine practice.

The dentists in the present study considered risk-based
approach, with varying levels of agreement for applying
treatment options between child and adult high-risk cases,
reflecting an awareness of age-specific preventive needs.
They showed stronger consensus for interventions like
fluoride application and oral hygiene instruction in the CHR
case, likely driven by their perception regarding higher caries
susceptibility in children. In contrast, agreement was lower
for the AHR case, suggesting a perception of reduced urgency
or differing treatment priorities for adults, possibly influenced
by lifestyle factors or access to care. This pattern partially
mirrors earlier findings 3, where risk differentiation was
evident but inconsistent, indicating a need for targeted
education on age-tailored prevention. Integrating these
insights into dental curricula and continuing education in Iran
could enhance precision in managing high-risk patients across
age groups, optimizing both clinical outcomes and resource
use in dental public health. Interestingly about one-third of
respondents chose "no treatment” for both cases. This could
stem from a sense of disappointment among dentists
regarding their ability to manage dental caries in high-risk
patients. They may assume that treatment is likely to fail soon,
leading to patient dissatisfaction. Consequently, dentists
probably decided against treatment, believing that caries in
these patients is not preventable. This perception aligns with
findings from a study from Kuwait * which found that fewer
than ten percent of dentists believed that caries is
unpreventable.

This study had several limitations that should be considered
when interpreting its findings. The sample size calculation
assumed simple random sampling, but a convenience sample
was used due to logistical constraints at the Iranian General
Dentists Congress. This may introduce selection bias and
limit generalizability, as participants attending the congress
may differ from the broader population of Iranian dentists in
terms of interest in professional development and access to
resources. Furthermore, the reliance on self-reported data for
assessing knowledge, attitudes, and practices is subject to
potential recall and social desirability biases. The cross-
sectional nature of the study design also precludes the
establishment of causal relationships between the identified
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variables.
Conclusion

This study revealed that while Iranian dentists generally
acknowledged the effectiveness of fluoride, their knowledge
was particularly limited regarding its benefits for adults, and
its clinical application remained infrequent, especially for
patients over 12 years of age. The main barriers to its use were
identified as low reimbursement rates, skepticism about
efficacy, and time constraints. These findings highlight a
critical gap between theoretical knowledge and clinical
practice in caries prevention.

The profession shows a willingness to prioritize evidence-
based prevention for high-risk groups like children, indicating
a solid foundation for progress. However, the inconsistent
application across all patient ages reveals a significant
opportunity to better align practice with global standards. The
barriers identified—both systemic and attitudinal—call for a
fundamental rethinking of how education and support are
delivered to practitioners. Ultimately, addressing these
challenges through enhanced training, standardized
guidelines, and policy interventions is essential to empower
the dental workforce to fully embrace its role in
comprehensive disease prevention and improve oral health
outcomes in Iran.
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