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SYNOPSIS

A growing number of parents are refusing topical fluoride for their children during preventive 

dental and medical visits. This nascent clinical and public health problem warrants attention from 

dental professionals and the scientific community. There are immediate clinical and community-

based strategies available to improve fluoride-related communications with parents and the public. 

In terms of future research priorities, there is a need to develop screening tools to identify parents 

who are likely to refuse topical fluoride and diagnostic instruments to uncover the reason(s) for 

topical fluoride refusal. The goal is to use these tools and instruments to measure the efficacy of 

programs aimed at addressing fluoride refusal. Over time, this knowledge will lead to evidence-

based strategies that can be widely disseminated into clinical practice. These efforts will help 

parents make optimal preventive dental care decisions for their children, reduce dental disease in 

high-risk children, and reduce persisting pediatric oral health inequalities.
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Introduction

In the early 1900s, Frederick McKay discovered the oral health benefits of fluoride when he 

observed that individuals exposed to naturally fluoridated drinking water in Colorado 

Springs, Colorado were significantly less likely to develop tooth decay.1 Laboratory studies 

later confirmed his clinical observations. Since then, topical fluorides have become the 

cornerstone of prevention in dentistry. Fluoride is available in a variety of modalities each 
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with varying concentrations: drinking water fluoridated at 0.7ppm; over-the-counter 

toothpastes and mouthwashes; foams, gels, and varnishes provided by health providers 

during dental and medical visits; and prescription-strength toothpastes, drops, or tablets. 

Fluorides prevent tooth decay by promoting remineralization and inhibiting demineralization 

of enamel.2–5 Fluoride is recommended as part of a comprehensive tooth decay prevention 

program.6–8 Regular exposure to fluoride is safe, even for young infants.9,10

Even though fluoride is effective and safe, recent data showed that 13% of parents refused 

fluoride treatments for their child during a preventive dental or medical visit.11 Even more 

parents are fluoride hesitant, meaning that they may accept fluoride for their children but 

have unresolved concerns. These findings, which are the only published data specifically on 

fluoride refusal behaviors, are of concern from an evidence-based perspective because 

fluoride is one of the only preventive treatments we have available for caries prevention. The 

growing phenomenon of fluoride refusal has implications for the way in which clinicians 

communicate with parents about fluoride so that parents can make optimal preventive health 

care decisions for their children.

This article will include a discussion of conceptual issues related to fluoride refusal, 

including definitions and measurement-related gaps. Next, I will review the relevant 

scientific literature to identify potential factors related to fluoride refusal. This information 

will form the basis for recommendations on clinical strategies that can be incorporated into 

practice and future research priorities related to building on stronger scientific evidence base 

to manage and address fluoride refusal in clinical settings.

Defining and Conceptualizing Fluoride Refusal

I defined fluoride refusal as any instance in which a parent has refused, attempted to refuse, 

or considered refusing professional fluoride treatment for their child in a health care setting 

because of concerns about the necessity, safety, or consequences of fluoride. I emphasize the 

behavioral, cultural, or social origins of fluoride refusal behaviors rather than developmental 

or economic etiologies. Thus, fluoride refusal excludes reasons like a parent refusing 

because their young child does not like the taste (developmental) or the inability to pay for 

fluoride treatment when a parent would otherwise accept it (economic).12,13

Fluoride refusal is typically conceptualized as a binary behavior. A parent brings their child 

into clinic, is presented with the option of fluoride, and makes a decision to either accept or 

refuse fluoride. However, similar to the continuum-of-addiction model used to describe 

smoking14, fluoride refusal is positioned at one end of a continuum that ranges from 

complete acceptance of fluoride with no reservations to complete refusal with no desire to 

change one’s mind (Figure 1). Somewhere in the middle of this continuum are hesitant 

parents, regardless of whether they accept fluoride, with some degree of concern. Parents 

who refuse fluoride are considered hesitant, but not all hesitant parents refuse fluoride. 

Studies on parent preferences regarding preventive care have reported that most parents 

accept fluoride, but there are some parents with concerns.15,16 These findings support the 

continuum model. For simplicity, when I use the term “fluoride refusal” in this paper, it 

incorporates the concept of hesitancy
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Fluoride Refusal Measurement Gaps

Although broad measures on the acceptability of preventive dental care for children exist17, 

none specifically focus on fluoride. The continuum model indicates the need for two types 

of measures, neither of which currently exist. The first is a screening tool to identify parents 

who are fluoride hesitant. This approach is similar to the process of screening for behavioral 

health conditions in primary care.18 Screening tools exist to identify vaccine hesitant 

parents. For example, the Parent Attitudes toward Childhood Vaccines (PACV) is an 18-item 

measure that addresses beliefs about vaccine safety and efficacy, attitudes, and trust in health 

providers.19 The value of a screening tool is that it could help clinicians identify parents who 

refuse fluoride as well as parents who may accept fluoride for their child but retain some 

degree of hesitancy. These latter parents may be at risk for eventually becoming parents who 

refuse fluoride. The second is a diagnostic instrument to assess the reason(s) why a parent is 

hesitant about fluoride. Diagnostic data are critical in developing a logic model of the 

problem, which describes a problematic health behavior of interest and is a precursor to 

developing strategies to address the problem behavior based on the underlying reason(s) for 

the behavior.20

A logic model of the problem, in turn, is needed to develop a logic model of change, which 

lays out the necessary steps in a causal chain of events that are expected to result in behavior 

change, in this case reducing fluoride hesitancy and improving fluoride acceptance.20 There 

may be a need for multiple logic models, especially if there are multiple reasons for a 

particular behavior. This is likely the case because fluoride refusal is a complex, 

multifactorial health behavior. These multiple logic models form the basis for chairside 

interventions tailored to parents based on the specific reason(s) a parent refuses fluoride.21

Reasons for Topical Fluoride Refusal

The origins of fluoride refusal in the U.S. are traced back to water fluoridation opposition by 

the John Birch Society during the Soviet era.22 As such, most relevant studies in the dental 

literature focus on community resistant to water fluoridation, for which limited knowledge 

and risk-benefit misperceptions are the main determinants.23

There are only three publications on topical fluoride refusal. Two publications reported that 

parents of children with autism spectrum disorders have a higher likelihood of refusing 

topical fluoride during dental visits.24,25 Only one other study to date has identified factors 

related to topical fluoride refusal.11 In a three-clinic study in Washington state, fluoride 

refusal was significantly associated with vaccination refusal.11 Fluoride refusal was more 

common among parents under age 35 years and those with a college degree.11 The 

implication of this study was that a potential strategy to reduce fluoride refusal was to 

address vaccine refusal. However, subsequent analyses found that different behavioral and 

social factors were related to vaccination and fluoride refusal behaviors, indicating that 

different solutions are needed to solve these related problems separately.26

The association between vaccination and fluoride refusal highlights the relevance of the 

vaccine literature in identifying the potential causes of fluoride refusal. Similar to topical 

fluoride, there are more parents who are hesitant about vaccines than those who refuse 
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vaccines.27 Parent attitudes and beliefs about health are important determinants of vaccine 

hesitancy. Most common is the belief that vaccines are unsafe and lead to conditions like 

autism spectrum disorders28, which parallel concerns about fluoride. Many parents believe 

vaccines are no longer necessary.29–31 These beliefs are spread through social networks, the 

media, and anti-vaccine websites, where information seeking may be compromised when the 

parent’s primary goals are control and certainty over perceived risks.32–37 Low health 

literacy influences the way parents understand and process information about vaccine 

necessity, safety, and risks.38 Studies have also found that vaccine refusal is bimodal, with 

the highest rates present at the highest and lowest ends of the income spectrum, and that the 

reasons for refusal are different for these two groups.39 Other factors include religious 

beliefs, a desire for autonomy, and concerns about the true intent of vaccines (i.e., financial 

interest of pharmaceutical companies, government conspiracy).40–47 These factors have led 

to a growing number of vaccine-hesitant parents.19

Another potential cause of fluoride refusal is rooted within the dental profession and relates 

to the provision of fluoride treatment that may not always be based on a child’s risk for 

developing caries. A recent Cochrane Review reported caries prevention benefits associated 

with fluoride varnish in children and adolescents.5 The studies in this systematic review 

focused on high-risk children, as is the case with almost all published fluoride trials. But not 

all low-income children are at high risk for caries. This means that recommendations for 

fluoride should be based on risk, but there is little evidence that this is what actually occurs 

in practice. Thus, the potential problem is dentists who indiscriminately recommend fluoride 

varnish for all children regardless of risk. The phenomenon of fluoride refusal in higher-

income parents may be a response to recommendations for fluoride treatment when there is 

little perceived need for fluoride. Fluoride refusal behaviors may also occur in lower-income 

parents, who may feel disempowered during dental visits because of perceptions that dental 

offices discriminate against lower-income families.48 Reactance, a concept from psychology 

that describes parent responses to influences perceived to constrain behaviors (e.g., a dentist 

telling a parent “all children get fluoride, therefore you should do it”), could help to explain 

fluoride refusal behaviors.49

Fluoride Refusal and Oral Health Inequalities

While topical fluoride refusal behaviors may occur equally among high- and low-income 

families, the consequences associated with these behaviors affect the children differentially. 

Children from low-income families may be harmed disproportionately when they do not 

receive fluoride because many of these children are at high caries risk. Children from high-

income families who do not receive fluoride often times benefit from other protective factors 

such as healthier dietary behaviors. Thus, the sociodemographic determinants of fluoride 

refusal have the potential to lead to increased inequalities between children from higher- and 

lower-income families. This narrative is consistent with data that fluoride refusal is bimodal 

– with the highest rates among the lowest- and highest-income families.11

Evidence-Based Interventions

Once the epidemiologic factors related to fluoride refusal are identified and the relevant 

logic models are developed, this information can be used to develop tailored chairside 

Chi Page 4

Dent Clin North Am. Author manuscript; available in PMC 2018 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



interventions. While fluoride refusal is multifactorial, it is likely that the reasons can be 

classified into four or five typologies, similar to empirical typologies identified in alcohol 

use and exercise participation.50,51 Evidence-based intervention approaches can be 

developed based on each typology to comprehensively address fluoride refusal. For instance, 

a reactance-based typology might require a behavioral approach that involves shared 

decision making and consensus building52, whereas a fatalism-based typology might focus 

on emphasizing the possibility of preventing tooth decay and boosting parent self-efficacy to 

make decisions that increase the odds of disease prevention.53 Such interventions are 

developed mainly for parents who refuse fluoride, but can also be delivered to parents 

exhibiting any degree of fluoride hesitancy. Behavioral informatics-based approaches, which 

take advantage of technologies and electronic algorithms, could be adopted to deliver 

precision interventions.54

Clinical Strategies

Evidence-based strategies to manage fluoride refusal behaviors in clinical settings have yet 

to be developed. In the meantime, there are ten clinical and community-based strategies to 

help improve communication with parents about topical fluoride and reinforce the 

importance of fluoride to the public (Box 1):

1. Acknowledge fluoride refusal is a problem. Some dentists and health 

professionals may not recognize that there is a significant number of parents 

concerned about fluoride.11 These concerns form the basis for fluoride refusal 

behaviors during preventive health care visits.

2. Assess parents’ knowledge, beliefs, and attitudes about fluoride. In the absence 

of validated screening tools that can identify parents who are likely to refuse 

fluoride, it is important to screen for these behaviors at the start of the preventive 

visits.55 Parents should be asked open-ended, non-judgmental questions56 that 

provide an opportunity for starting a conversation about fluoride like “Fluoride is 

the sticky stuff dentists paint on children’s teeth to prevent cavities. Do have any 

questions for me about fluoride?”.

3. Incorporate caries risk into discussions with parents during preventive visits. 

Before any recommendations are made about the need for topical fluoride, 

dentists should explain the child’s caries risk to the parent.57 Anticipatory 

guidance should be tailored to specific risk factors that manifest in a child and is 

the starting point to either recommend fluoride (for high-risk children) or explain 

that fluoride is not needed at this time (for low-risk children). Low risk children 

should not receive fluoride treatment since there is no added health benefit.58

4. Obtain information about why a parent refuses fluoride. For parents who refuse 

topical fluoride treatment, pro-fluoride sales pitches should be avoided. Rather, 

parents should be asked open-ended, respectful questions about the reasons that 

motivated the parent’s decision to opt out of fluoride, like “I respect your 

decision. Can you tell me some of the reasons that helped you to reach the 

decision to skip fluoride for your child today?”. Listening is key and will help to 
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build trust with a fluoride-hesitant parent.59 Let the parent speak and avoid 

interrupting.

5. Provide parents a tailored explanation of why topical fluoride is important. It is 

helpful to provide a tailored explanation of why fluoride is important based on 

the unique set risk factors associated with each child. For instance, white spot 

lesions on the child’s teeth should be pointed out to the parent, with a description 

on how fluoride helps to prevent white spots from turning into cavities that 

require fillings.60

6. If a parent continues to refuse fluoride, discuss alternative fluoride sources and 
behavioral strategies. To ensure that high-risk children not receiving professional 

fluoride are protected from caries, it is important to discuss alternative sources of 

fluoride that could be used at home, like fluoridated toothpastes and rinsing with 

fluoride mouthwashes.8 Twice-daily brushing with fluoride toothpastes should be 

stressed. Some parents who refuse fluoride during dental and medical visits may 

be open to use of at-home fluoride products. Other parents avoid all fluoride-

containing products. In these latter cases, anticipatory guidance should be framed 

in the context of the caries balance.61 If fluorides are not part of the prevention 

armamentarium, then it is critical for parents to understand that reducing dietary 

sugars and acids becomes even more critical in managing caries risk.62,63

7. Maintain open communication. Some parents need to engage in multiple 

discussions over time before reconsidering their decision to refuse fluoride. Trust 

is an important aspect of parent decision making. Building trust involves 

continuity of care, reassurance that the provider respects a parent’s health care 

decisions, and partnership-building communication style.64 Asking parents for 

permission to discuss fluoride at future appointments is one way to maintain 

open communication.56 It is important to document conversations with parents 

so that future interactions can be framed appropriately without repeating 

information and highly sensitive topics can be avoided.

8. Some parents will continue to refuse fluoride. Despite repeated attempts at 

behavior modification, some parents will continue to refuse fluoride. It is 

important to maintain open communication with parents, monitor the child’s 

caries risk, and incorporate findings from risk assessment into anticipatory 

guidance. Consistent with professional guidelines from medicine regarding 

parents who refuse vaccines65, fluoride-refusing families should not be 

dismissed. Some children whose parents refuse fluoride start as high-risk but 

may gradually become low-risk (e.g., secondary to dietary modification). In 

these cases, it is important to acknowledge the observed improvements in 

behavior and the change in caries risk, and explain that professional fluorides are 

not needed as long as healthy behaviors and low caries risk status are maintained.

9. Communicate with local health professionals to reinforce the importance of 
fluoride. During discussions with parents who refuse fluoride, clinicians may 

learn about health professionals in the community who are misinforming parents 

about fluorides.66 It is helpful to arrange times to meet with these colleagues and 
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discuss the continued importance of fluoride using similar strategies one would 

use chairside with fluoride hesitant parents. Some health providers believe caries 

rates have reached such low levels that fluorides are no longer necessary. 

Providing continuing education at medical association meetings can help spread 

the message that fluorides are important for high-risk children and that all 

children and adults benefit from lower levels of fluoride found in fluoridated 

toothpastes and drinking water. The issue of appropriate, risk-based 

supplementation can also be discussed with professionals who prescribe 

fluorides to children.67

10. Engage in public health advocacy. It is also important to educate the public about 

the importance of fluoride, especially fluoridation of community water supplies. 

Many individuals are not aware that tooth decay continues to be the most 

common disease in children and adults. Public advocacy can take place in the 

form of community outreach events at parent teacher association meetings, op-

eds in newspapers, and education aimed at city council members and state and 

federal lawmakers.68

Research Priorities

There are four main research priorities in building the scientific evidence base to address 

fluoride refusal. First, there is a need for basic epidemiologic research to identify the 

behavioral, social, and cultural causes of fluoride refusal behaviors. Second, knowledge 

about the causes of fluoride refusal should be used to construct fluoride refusal typologies, 

each of which will involve a different approach to address fluoride refusal. Testing of these 

various typology-based approaches in research settings will lead to four or five approaches 

that can be combined into a preliminary intervention and tailored to parents based on the 

specific reasons for fluoride refusal. Third, reliable and valid tools need to be developed that 

will allow researchers to assess the efficacy of interventions aimed at increasing 

acceptability of fluoride among parents of high-risk children. These tools can eventually 

help clinicians identify parents who are likely to refuse fluoride and the reason(s) for refusal. 

These tools should be patient-centered (e.g., acceptable to patients, non-judgmental, easy to 

read and understand) and brief so they can be incorporated into busy clinical settings. 

Administering these tools electronically could help clinicians with documented and tracking 

these data in the electronic health record. Fourth, after demonstrating that tailored 

approaches work in research settings, these programs should be broadly scaled and 

disseminated into clinical practice.

In conclusion, the growing number of parents who refuse topical fluoride in clinical practice 

warrants attention from dental professionals and the scientific community. In the short-term, 

there are clinical and community-based strategies available to improve communication with 

parents about fluoride and educate the public about the importance of fluoride. In the longer-

term, there is a need to develop measure to identify parents who are likely to refuse topical 

fluoride and to uncover the reason(s) for topical fluoride refusal. The goal of this research is 

to develop evidence-based strategies that can help parents make better preventive dental care 

decisions for their children, reduce dental disease in high-risk children, and reduce oral 

health inequalities.

Chi Page 7

Dent Clin North Am. Author manuscript; available in PMC 2018 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



References

1. Black GV, McKay FS. Mottled teeth – an endemic developmental imperfection of the teeth 
heretofore unknown in the literature of dentistry. Dent Cosmos. 1916; 58:129–56.

2. Featherstone JD. Prevention and reversal of dental caries: role of low level fluoride. Community 
Dent Oral Epidemiol. 1999 Feb; 27(1):31–40. [PubMed: 10086924] 

3. Marinho VC, Chong LY, Worthington HV, Walsh T. Fluoride mouthrinses for preventing dental 
caries in children and adolescents. Cochrane Database Syst Rev. 2016 Jul 29.7 CD002284. 

4. Marinho VC, Worthington HV, Walsh T, Chong LY. Fluoride gels for preventing dental caries in 
children and adolescents. Cochrane Database Syst Rev. 2015 Jun 15.(6) CD002280. 

5. Marinho VC, Worthington HV, Walsh T, Clarkson JE. Fluoride varnishes for preventing dental 
caries in children and adolescents. Cochrane Database Syst Rev. 2013 Jul 11.(7) CD002279. 

6. Weyant RJ, Tracy SL, Anselmo TT, Beltrán-Aguilar ED, Donly KJ, Frese WA, Hujoel PP, Iafolla T, 
Kohn W, Kumar J, Levy SM, Tinanoff N, Wright JT, Zero D, Aravamudhan K, Frantsve-Hawley J, 
Meyer DM. American Dental Association Council on Scientific Affairs Expert Panel on Topical 
Fluoride Caries Preventive Agents. Topical fluoride for caries prevention: executive summary of the 
updated clinical recommendations and supporting systematic review. J Am Dent Assoc. 2013 Nov; 
144(11):1279–91. [PubMed: 24177407] 

7. Moyer VA. US Preventive Services Task Force. Prevention of dental caries in children from birth 
through age 5 years: US Preventive Services Task Force recommendation statement. Pediatrics. 
2014 Jun; 133(6):1102–11. [PubMed: 24799546] 

8. American Academy of Pediatric Dentistry (AAPD). Guideline on fluoride therapy. Pediatr Dent. 
2016a; 38(special issue):181–84. [PubMed: 27931458] 

9. Milgrom P, Taves DM, Kim AS, Watson GE, Horst JA. Pharmacokinetics of fluoride in toddlers 
after application of 5% sodium fluoride dental varnish. Pediatrics. 2014 Sep; 134(3):e870–4. 
[PubMed: 25136045] 

10. Garcia RI, Gregorich SE, Ramos-Gomez F, Braun PA, Wilson A, Albino J, Tiwari T, Harper M, 
Batliner TS, Rasmussen M, Cheng NF, Santo W, Geltman PL, Henshaw M, Gansky SA. Absence 
of Fluoride Varnish-Related Adverse Events in Caries Prevention Trials in Young Children, United 
States. Prev Chronic Dis. 2017 Feb 16.14:E17. [PubMed: 28207379] 

11. Chi DL. Caregivers who refuse preventive care for their children: the relationship between 
immunization and topical fluoride refusal. Am J Public Health. 2014 Jul; 104(7):1327–33. 
[PubMed: 24832428] 

12. Humphris GM, Zhou Y. Prediction of nursery school-aged children who refuse fluoride varnish 
administration in a community setting: a Childsmile investigation. Int J Paediatr Dent. 2014 Jul; 
24(4):245–51. [PubMed: 24750483] 

13. Quinonez RB, Kranz AM, Lewis CW, Barone L, Boulter S, O'Connor KG, Keels MA. Oral health 
opinions and practices of pediatricians: updated results from a national survey. Acad Pediatr. 2014 
Nov-Dec;14(6):616–23. [PubMed: 25439160] 

14. Harris JE, Chan SW. The continuum-of-addiction: cigarette smoking in relation to price among 
Americans aged 15–29. Health Econ. 1999 Feb; 8(1):81–6. [PubMed: 10082146] 

15. Adams SH, Rowe CR, Gansky SA, Cheng NF, Barker JC, Hyde S. Caregiver acceptability and 
preferences for preventive dental treatments for young African-American children. J Public Health 
Dent. 2012 Summer;72(3):252–60. [PubMed: 22506551] 

16. Hendaus MA, Jama HA, Siddiqui FJ, Elsiddig SA, Alhammadi AH. Parental preference for 
fluoride varnish: a new concept in a rapidly developing nation. Patient Prefer Adherence. 2016 Jul 
13.10:1227–33. [PubMed: 27471379] 

17. Hyde S, Gansky SA, Gonzalez-Vargas MJ, Husting SR, Cheng NF, Millstein SG, Adams SH. 
Developing an acceptability assessment of preventive dental treatments. J Public Health Dent. 
2009 Winter;69(1):18–23. [PubMed: 18662256] 

18. Weitzman CC, Leventhal JM. Screening for behavioral health problems in primary care. Curr Opin 
Pediatr. 2006 Dec; 18(6):641–8. [PubMed: 17099364] 

Chi Page 8

Dent Clin North Am. Author manuscript; available in PMC 2018 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



19. Opel DJ, Mangione-Smith R, Taylor JA, Korfiatis C, Wiese C, Catz S, Martin DP. Development of 
a survey to identify vaccine-hesitant parents: the parent attitudes about childhood vaccines survey. 
Hum Vaccin. 2011; 7(4):419–25. [PubMed: 21389777] 

20. Bartholomew LK, Mullen PD. Five roles for using theory and evidence in the design and testing of 
behavior change interventions. J Public Health Dent. 2011 Winter;71(Suppl 1):S20–33.

21. Baker R, Camosso-Stefinovic J, Gillies C, Shaw EJ, Cheater F, Flottorp S, Robertson N. Tailored 
interventions to overcome identified barriers to change: effects on professional practice and health 
care outcomes. Cochrane Database Syst Rev. 2010 Mar 17.(3) CD005470. 

22. McNeil DR. America’s Longest War: The Fight over Fluoridation, 1950–. The Wilson Quarterly. 
1985 Jul 1; 9(3):140–53. [PubMed: 11624732] 

23. Armfield JM, Akers HF. Community water fluoridation support and opposition in Australia. 
Community Dent Health. 2011; 28(1):40–6. [PubMed: 21485233] 

24. Rada RE. Controversial issues in treating the dental patient with autism. J Am Dent Assoc. 2010 
Aug; 141(8):947–53. [PubMed: 20675420] 

25. Capozza LE, Bimstein E. Preferences of parents of children with autism spectrum disorders 
concerning oral health and dental treatment. Pediatr Dent. 2012 Nov-Dec;34(7):480–4. [PubMed: 
23265165] 

26. Carpiano R, Chi DL. Parental Attitudes towards Topical Fluoride and Vaccinations for their 
Children: Independent and Convergent Associations with Topical Fluoride and Vaccine Refusal. 
2017 Manuscript in preparation. 

27. Gust DA, Darling N, Kennedy A, Schwartz B. Parents with doubts about vaccines: which vaccines 
and reasons why. Pediatrics. 2008; 122(4):718–25. [PubMed: 18829793] 

28. Abu Kuwaik G, Roberts W, Zwaigenbaum L, Bryson S, Smith IM, Szatmari P, Modi BM, Tanel N, 
Brian J. Immunization uptake in younger siblings of children with autism spectrum disorder. 
Autism. 2014 Feb; 18(2):148–55. [PubMed: 23045216] 

29. Alfredsson R, Svensson E, Trollfors B, Borres MP. Why do parents hesitate to vaccinate their 
children against measles, mumps and rubella? Acta Paediatr. 2004; 93(9):1232–7. [PubMed: 
15384890] 

30. Bardenheier B, Yusuf H, Schwartz B, Gust D, Barker L, Rodewald L. Are parental vaccine safety 
concerns associated with receipt of measles-mumps-rubella, diphtheria and tetanus toxoids with 
acellular pertussis, or hepatitis B vaccines by children? Arch Pediatr Adolesc Med. 2004; 158(6):
569–75. [PubMed: 15184221] 

31. Dannetun E, Tegnell A, Hermansson G, Giesecke J. Parents’ reported reasons for avoiding MMR 
vaccination. A telephone survey. Scand J Prim Health Care. 2005; 23(3):149–53. [PubMed: 
16162466] 

32. Roberts RJ, Sandifer QD, Evans MR, Nolan-Farrell MZ, Davis PM. Reasons for non-uptake of 
measles, mumps, and rubella catch up immunisation in a measles epidemic and side effects of the 
vaccine. BMJ. 1995; 310(6995):1629–32. [PubMed: 7795447] 

33. Calandrillo SP. Vanishing vaccinations: why are so many Americans opting out of vaccinating their 
children? Univ Mich J Law Reform. 2004; 37(2):353–440. [PubMed: 15568260] 

34. Fredrickson DD, Davis TC, Arnould CL, Kennen EM, Hurniston SG, Cross JT, Bocchini JA Jr. 
Childhood immunization refusal: provider and parent perceptions. Fam Med. 2004; 36(6):431–9. 
[PubMed: 15181556] 

35. Lawrence GL, Hull BP, MacIntyre CR, McIntyre PB. Reasons for incomplete immunisation among 
Australian children. A national survey of parents. Aust Fam Physician. 2004; 33(7):568–71. 
[PubMed: 15301182] 

36. Torun SD, Demir F, Hidiroglu S, Kalaca S. Measles vaccination coverage and reasons for non-
vaccination. Public Health. 2008; 122(2):192–4. [PubMed: 17825861] 

37. Gupta VB. Communicating with parents of children with autism about vaccines and 
complementary and alternative approaches. J Dev Behav Pediatr. 2010; 31(4):343–5. [PubMed: 
20453581] 

38. Smith CA, Ellsworth PC. Patterns of cognitive appraisal in emotion. J Pers Soc Psychol. 1985; 
4(48):813–38.

Chi Page 9

Dent Clin North Am. Author manuscript; available in PMC 2018 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



39. Berezin M, Eads A. Risk is for the rich? Childhood vaccination resistance and a Culture of Health. 
Soc Sci Med. 2016 Sep.165:233–45. [PubMed: 27499069] 

40. Slovic P. Perception of risk. Science. 1987; 236(4799):280–5. [PubMed: 3563507] 

41. Slovic P, Peters E, Finucane ML, MacGregor DG. Affect, risk, and decision making. Health 
Psychol. 2005; 24(4S):S35. [PubMed: 16045417] 

42. Cormick C. Social research into public attitudes towards new technologies. J Verbrauch Lebensm. 
2014; 9(1):3945.

43. Kennedy AM, Gust DA. Measles outbreak associated with a church congregation: a study of 
immunization attitudes of congregation members. Public Health Rep. 2008; 123(2):126–34.

44. Grabenstein JD. What the world's religions teach, applied to vaccines and immune globulins. 
Vaccine. 2013; 31(16):2011–23. [PubMed: 23499565] 

45. Salmon DA, Omer SB. Individual freedoms versus collective responsibility: immunization 
decision-making in the face of occasionally competing values. Emerg Themes Epidemiol. 2006; 
3:13. [PubMed: 17005041] 

46. Guidry JP, Carlyle K, Messner M, Jin Y. On pins and needles: how vaccines are portrayed on 
Pinterest. Vaccine. 2015; 33(39):5051–6. [PubMed: 26319742] 

47. Tafuri S, Gallone MS, Cappelli MG, Martinelli D, Prato R, Germinario C. Addressing the anti-
vaccination movement and the role of HCWs. Vaccine. 2014; 32(38):4860–5. [PubMed: 
24262311] 

48. Lam M, Riedy CA, Milgrom P. Improving access for Medicaid-insured children: focus on front-
office personnel. J Am Dent Assoc. 1999 Mar; 130(3):365–73. [PubMed: 10085659] 

49. Brown AR, Finney SJ, France MK. Using the bifactor model to assess the dimensionality of the 
Hong Psychological Reactance Scale. Educ Psychol Meas. 2011; 71(1):170–85.

50. Norman GJ, Velicer WF. Developing an empirical typology for regular exercise. Prev Med. 2003 
Dec; 37(6 Pt 1):635–45. [PubMed: 14636797] 

51. Harrington M, Velicer WF, Ramsey S. Typology of alcohol users based on longitudinal patterns of 
drinking. Addict Behav. 2014 Mar; 39(3):607–21. [PubMed: 24333036] 

52. Fogarty JS. Reactance theory and patient noncompliance. Soc Sci Med. 1997 Oct; 45(8):1277–88. 
[PubMed: 9381240] 

53. Finlayson TL, Siefert K, Ismail AI, Delva J, Sohn W. Reliability and validity of brief measures of 
oral health-related knowledge, fatalism, and self-efficacy in mothers of African American children. 
Pediatr Dent. 2005 Sep-Oct;27(5):422–8. [PubMed: 16435644] 

54. Pavel M, Jimison H, Spring B. Behavioral informatics: Dynamical models for measuring and 
assessing behaviors for precision interventions. Conf Proc IEEE Eng Med Biol Soc. 2016 Aug.
2016:190–193. [PubMed: 28268311] 

55. Rose GL, Ferraro TA, Skelly JM, Badger GJ, MacLean CD, Fazzino TL, Helzer JE. Feasibility of 
automated pre-screening for lifestyle and behavioral health risk factors in primary care. BMC Fam 
Pract. 2015 Oct 23.16:150. [PubMed: 26497902] 

56. Healy CM, Pickering LK. How to communicate with vaccine-hesitant parents. Pediatrics. 2011 
May; 127(Suppl 1):S127–33. [PubMed: 21502238] 

57. American Academy of Pediatric Dentistry (AAPD). Guideline on Caries-risk Assessment and 
Management for Infants, Children, and Adolescents. Pediatr Dent. 2016b; 38(special issue):142–
49. [PubMed: 27931452] 

58. Varsio S, Vehkalahti M. Dentists' decisions on caries risk and preventive treatment by dental state 
among 15-year-old adolescents. Community Dent Health. 1997 Sep; 14(3):166–70. [PubMed: 
9332042] 

59. Holt D, Bouder F, Elemuwa C, Gaedicke G, Khamesipour A, Kisler B, Kochhar S, Kutalek R, 
Maurer W, Obermeier P, Seeber L, Trusko B, Gould S, Rath B. The importance of the patient voice 
in vaccination and vaccine safety-are we listening? Clin Microbiol Infect. 2016 Dec 1; 22(Suppl 
5):S146–S153. [PubMed: 27939015] 

60. Guedes RS, Piovesan C, Floriano I, Emmanuelli B, Braga MM, Ekstrand KR, Ardenghi TM, 
Mendes FM. Risk of initial and moderate caries lesions in primary teeth to progress to dentine 
cavitation: a 2-year cohort study. Int J Paediatr Dent. 2016 Mar; 26(2):116–24. [PubMed: 
25923059] 

Chi Page 10

Dent Clin North Am. Author manuscript; available in PMC 2018 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



61. Featherstone JD. Caries prevention and reversal based on the caries balance. Pediatr Dent. 2006 
Mar-Apr;28(2):128–32. discussion 192–8. [PubMed: 16708787] 

62. Moynihan P, Petersen PE. Diet, nutrition and the prevention of dental diseases. Public Health Nutr. 
2004 Feb; 7(1A):201–26. [PubMed: 14972061] 

63. Marshall TA. Preventing dental caries associated with sugar-sweetened beverages. J Am Dent 
Assoc. 2013; 144(10):1148–52. [PubMed: 24080931] 

64. Horn IB, Mitchell SJ, Wang J, Joseph JG, Wissow LS. African-American parents' trust in their 
child's primary care provider. Acad Pediatr. 2012 Sep-Oct;12(5):399–404. [PubMed: 22858071] 

65. Diekema DS. American Academy of Pediatrics Committee on Bioethics. Responding to parental 
refusals of immunization of children. Pediatrics. 2005 May; 115(5):1428–31. [PubMed: 
15867060] 

66. Weatherspoon DJ, Horowitz AM, Kleinman DV. Maryland Physicians' Knowledge, Opinions, and 
Practices Related to Dental Caries Etiology and Prevention in Children. Pediatr Dent. 2016 Jan-
Feb;38(1):61–7. [PubMed: 26892217] 

67. Sohn W, Ismail AI, Taichman LS. Caries risk-based fluoride supplementation for children. Pediatr 
Dent. 2007 Jan-Feb;29(1):23–31. [PubMed: 18041509] 

68. Galer-Unti RA, Tappe MK, Lachenmayr S. Advocacy 101: getting started in health education 
advocacy. Health Promot Pract. 2004 Jul; 5(3):280–8. [PubMed: 15228783] 

Chi Page 11

Dent Clin North Am. Author manuscript; available in PMC 2018 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



KEY POINTS

• Topical fluorides are one of the few evidence-based preventive treatments 

available and are especially important in preventing dental caries in high-risk 

children.

• Parent topical fluoride refusal is a growing clinical and public health problem 

that may contribute to growing pediatric oral health inequalities in the U.S.

• The determinants of topical fluoride refusal are complex and multifactorial. 

Solutions include patient-centered social and behavioral interventions that can 

be easily implemented within clinical settings.

• There are immediate clinical and community-based strategies that can 

improve parent-provider communication about fluoride and educate the public 

about the importance of various fluoride modalities.

• Public health researchers need to develop fluoride refusal screening tools and 

diagnostic instruments, and evidence-based strategies to help parents make 

optimal preventive dental care decisions for their children.
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Box 1

Ten Clinical and Community-Based Strategies to Help Improve Topical Fluoride-Related 

Communication with Parents and Reinforce the Importance of Fluoride

1 Acknowledge fluoride refusal is a problem.

2 Assess parents’ knowledge, beliefs, and attitudes about fluoride.

3 Incorporate caries risk into discussions with parents during preventive visits.

4 Obtain information about why a parent refuses fluoride.

5 Provide parents a tailored explanation of why topical fluoride is important.

6 If a parent continues to refuse fluoride, discuss alternative fluoride sources and behavioral 
strategies.

7 Maintain open communication.

8 Some parents will continue to refuse fluoride.

9 Communicate with local health professionals to reinforce the importance of fluoride.

10 Engage in public health advocacy.
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Figure 1. 
Continuum of fluoride hesitancy behaviors.
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