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Purpose: Silver diamine fluoride (SDF) is used as a caries management agent for the arrest of dentinal caries lesions. The purpose of this study was to evaluate the satisfaction with SDF treatment provided at a university pediatric dentistry clinic and to identify factors that may contribute to parental dissatisfaction.



Methods: We obtained retrospective data of children who received SDF treatment at our clinic from 1 February 2019 to 28 February 2021. Parents were contacted by phone to participate in a survey that evaluated their satisfaction with the treatment. Satisfaction was evaluated as a function of medical status, ease of treatment, outcome of SDF treatment, esthetics, and understanding of treatment goals and side effects using contingency tables and chi-square statistics.



Results: From 209 children who received SDF treatment, we were able to contact 91 parents by telephone, and 79 agreed to participate. Special healthcare needs (SHCN) patients were overrepresented in our sample, comprising 22.3% of all treated and 36.7% of participants. More than 90% were satisfied with the treatment, would do it again and would recommend it to others. Among the 49 children who complained of pain, SDF treatment resolved 82% of these complaints. In the subsample with follow-up in our clinic, approximately half of the treated teeth later received restorative treatment or were extracted, and the other half presented without further treatment. Some children received further treatment elsewhere. Parental dissatisfaction was related to staining of the anterior teeth (p = 0.04), the need for further treatment (p = 0.02) and a lesser understanding of side effects (p = 0.002).



Conclusion: Most parents were satisfied with SDF therapy as a dental treatment choice due to its easy application and desensitizing effects. Our findings indicate that parental understanding of the interim nature of the treatment and staining of the lesions is important to achieve parental satisfaction.
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1. Introduction

Silver diamine fluoride (SDF) has been adopted and used in the dental community to arrest dentinal caries on primary teeth, apart from its FDA-approved purpose of treating dental hypersensitivity in adults. This off-label use has been supported in the American Academy of Pediatric Dentistry's (AAPD) 2017 Guideline for the use of SDF in children and adolescents including those with special needs (1). The guideline recommends 38% SDF for the arrest of dentinal caries in primary teeth as part of a comprehensive caries management plan. SDF has been included in the list of WHO essential medicines (2), and in the United States, its status as breakthrough therapy has initiated steps towards a change in labeling as a medicament for caries arrest (3).

Systematic reviews conclude that SDF is safe, effective, efficient, timely, patient centered, and equitable (4). The application of SDF is minimally invasive as it does not require caries removal, and therefore no local anesthetic. It provides dentists with an alternative to deliver safe and effective dental treatment to young children with limited cooperation who would otherwise require advanced forms of behavior management to provide traditional restorative treatment. The main downside of this easy-to-provide treatment is that although it arrests dentin and enamel lesions, the arrest is characterized by a black staining that can be visible depending on the location of the cavity. This esthetic problem can be a deterrent for parents' acceptance of this treatment option.

Many studies have evaluated parental perceptions and acceptance of SDF in reference to the staining. Our previous work, performed in the New York City metropolitan area, explored parental perceptions and acceptance of SDF when looking at parameters of esthetics and child's behavior using a hypothetical situation where parents were shown before and after pictures of SDF-treated teeth (5). Depending on the child's level of cooperation and the location of the treatment (anterior vs. posterior), most parents leaned towards accepting SDF therapy as their child would require more advanced pharmacological management for traditional restorative treatment, with higher acceptance for the posterior region where esthetics were not compromised.

Our subsequent work focused on parental concerns about SDF treatment (6). Six themes emerged from the comments parents brought up when they viewed pictures of treated teeth, including, “esthetic concerns, psychosocial concerns, SDF treatment process, risks and side effects, situational benefits, and dental treatment process”. The most prevalent concerns that arose were the esthetics and the psychosocial impacts it could have on their child. Their responses revealed the sources of parental hesitation in accepting this treatment which enables dental practitioners to address such concerns during the consent process.

Several other quality improvement projects (7), clinical trials (8, 9), and systematic reviews (10) that evaluate parental satisfaction with SDF therapy report that most parents were satisfied with the treatment despite the staining due to the ease of performing this treatment. Some of these published studies were done in places where cultural acceptance of esthetics could be different than in the United States. Also, studies done through clinical trials, where the treatment was provided in a school setting may not be generalizable to a private clinical scenario, where the level of parental involvement in the decision-making and their expectations on the outcomes are often very high.

Even with all published studies, there remains a need to explore parental satisfaction after parents have had the opportunity to see the short- and long-term effects of the SDF treatment. With reported arrest rates that range from 90% (11) to <40% (12), it is important to understand if parental satisfaction is related not only to the ease of treatment and esthetics but also to the success of the treatment and the eventual outcome of the treated teeth. It is also important to explore if there are other factors that influence parental satisfaction with SDF treatment. This knowledge would allow clinicians to improve their case selection and case presentation and to better advocate SDF for those candidates who can best benefit from this treatment.

The aim of this study was to evaluate parental satisfaction with SDF treatment, after it was provided to children in our clinic, and to identify the factors that may have influenced parental dissatisfaction.



2. Methods

This investigation was reviewed and approved by the Institutional Review Board (NYUIRB Study #S19-01393). Participants were recruited from the New York University College of Dentistry (NYUCD) Pediatric Dental clinic database where we obtained a list of records of children who received SDF between 1 February 2019 and 28 February 2021. The inclusion criterion was any child who received SDF treatment in our clinic, identified by CDT code, during those dates. No exclusions were applied.

We designed a data collection instrument to obtain information from the children's parents on the ease of treatment, the parent's report on their child's experience with SDF therapy, parent's recollection of the outcome of the tooth/teeth treated, their understanding of the benefits/side effects of SDF therapy, and their level of satisfaction with the treatment. We also abstracted from the children's chart variables that included gender, age, phone number, general health status, dental insurance, tooth/teeth treated with SDF, the outcome of the tooth if available and their last visit at our clinic. The questionnaire, in English and Spanish, was tested for clarity, precision and timing, by itself, and then with the recruitment statement and consent information required by the IRB. Testing was done with three volunteer parents, three dental assistants (who are also mothers) and two dentist faculty members. Changes were done until consensus from all authors was reached. The questionnaire is included in Table 1.


TABLE 1 SDF study questionnaire.

[image: Table 1]

Parents were contacted by phone by a pediatric dental resident who speaks fluent English and a fourth year dental student who speaks fluent Spanish. In two cases where parents spoke a language other than English and Spanish (Arabic and Chinese), a phone interpreter was used to translate. Parents were read a recruitment statement with a description of the study and its benefits and risks. They were then asked to verbally consent to participate in the study. Parents who agreed to participate completed the questionnaire during the telephone interview. At the end of the questionnaire, parents were given the opportunity to comment or expand on their views of the treatment or the study. Numerous parents provided insightful comments after completing the telephone questionnaire. These comments were analyzed qualitatively and will be reported in a separate publication.

Responses to the questionnaire were collected and stored in REDCap (REDCap NYU Langone Health) and exported to IBM SPSS (v 28, IBM Corp, Armonk, NY). Analysis used the Crosstabs procedure to evaluate contingency tables and the chi-square statistic to determine the probability of chance associations. “Significance” indicates p < .05.



3. Results

From the 209 records that met the criteria, 91 parents were successfully contacted by telephone (44%), and 79 (87%) of those reached consented to participate in this research study. The response rate was 38% of all treated and 87% of those successfully contacted. The reasons that parents did not participate in the study were “no answer” or “phone number was invalid” (n = 118), or “reached, but declined to participate” (n = 12).

Demographic information on all children treated and children of parents who participated in the study is presented in Table 2.


TABLE 2 Demographics.
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The results show a similar distribution of age and gender in the treated and the recruited samples, indicating that our sample population was representative of the total population of children treated. On the other hand, the special healthcare needs children (SHCN) were overrepresented in the recruited sample. The ethnicity of participants could not be reported because the disclosure of ethnicity in our records is voluntary. Most of the records obtained did not have this information. Of the parents contacted, 38 parents chose to answer the questionnaire in Spanish, 39 answered it in English, one participant requested an Arabic translator, and another participant requested a Chinese translator. This approximate ethnic breakdown is representative of the population seen at our clinic.

In terms of satisfaction with the treatment their child received, with the exception of one parent who reported being “very dissatisfied”, parents reported that they were either “satisfied” (n = 60) or “somewhat satisfied” (n = 18) with the treatment. Most parents (88.6%) would “probably” or “certainly” recommend this treatment to others, and most (92.1%) would “probably” or “definitely” choose this treatment again. Also, most (81.1%) rated the encounter when SDF was applied as “better than other medical or dental visits” and as “easy to do” (90%). Forty parents reported that SDF application successfully resolved their child's pain. Among the 49 children who complained of pain, SDF treatment resolved 82% of these complaints. It can be concluded that parents were generally satisfied with their child's treatment with SDF. These results are summarized in Table 3.


TABLE 3 Parental satisfaction.
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In terms of esthetics, 10 (13%) parents reported that they were bothered by the staining, and 5 (6%) reported that their child was bothered by the staining. Nine of the 10 children whose parents were bothered by the staining received treatment of anterior or anterior and posterior teeth (p = 0.02). All 5 children who were bothered by the staining received treatment of either anterior or anterior and posterior teeth (p = 0.04). Interestingly, parents who were bothered by the staining did not report lower levels of satisfaction than other parents. Thus, while few were bothered by the SDF staining, those who were had SDF placed in anterior teeth.

Eight parents (10%) reported that they did not fully understand the benefits of SDF therapy and 17 (22%) reported they did not fully understand the side effects of this therapy. Lesser understanding of the benefits was associated with a reduced probability of recommending the treatment to others (22% vs. 77.5%, p = 0.02). Lesser understanding of the side effects was also associated with lower reports of meeting expectations (70.6% vs. 96.8%, p = 0.004), choosing to receive another SDF treatment (35.3% vs. 74.2%, p < 0.001), and satisfaction with the treatment (41.2% vs. 85.5%, p = 0.002). Those open to treating future caries with SDF tended to report that the visit went “better than usual” compared to those reporting “similar” or “worse” visits (96.3% vs. 76.9% and 50%, p < 0.001). They also thought that the treatment was “easy to do” (92.9% vs. 75.0%, p = 0.02). These findings indicate that not fully understanding the side effects and, to a lesser extent, not fully understanding the benefits of SDF treatment negatively impacted satisfaction with the treatment.

While 273 teeth were treated in 79 children, follow-up clinic data were available on only 153 teeth in 47 children (60% of the sample). The clinic records indicated that, in this subsample, 75 teeth (49%) received further treatment: 21 restorations, 23 stainless steel crowns (SSCs), and 31 extractions. Of the remaining 78 teeth (in 32 children in the sample), 10 were exfoliated, and 68 (44.4%) presented with an SDF-treated tooth present. The need for further treatment (from the parent's recollection) was associated with reduced reports of meeting parental expectations (40% vs. 100%, p = 0.02), but no other indicators of satisfaction. Overall, in this subsample treated in our clinic, approximately half of the treated teeth later received restorative treatment or were extracted, and the other half presented without further treatment. Parental recollections may have included teeth that were treated in other clinics or in the OR that are not tallied in our clinic records. Regardless of where the teeth were treated, the need for further treatment went against parental expectations. Table 4 summarizes the factors that negatively affected satisfaction.


TABLE 4 Factors that negatively affected satisfaction.
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4. Discussion

Results from this study documented high levels of satisfaction among parents whose children were treated with SDF. SDF treatment resolved most of the caries-related pain problems, and a majority of parents reported that they would choose this treatment again and recommend it to others. Dissatisfaction was related primarily to a limited understanding about the need for further treatment and SDF therapy's side effects. There was little dissatisfaction related to tooth staining, but when it was expressed, it was related to treatment of the anterior teeth. The fact that parental dissatisfaction was related to both the need for further treatment and a lesser understanding of side effects points out the importance of emphasizing these issues during case presentation.

This study collected data from the records of children who received SDF at our clinic during the years 2019–2020, a time interval that was chosen to enable a follow-up of the final outcome of the tooth/teeth treated. We found that in some cases, it was difficult for parents to recall what procedures were done and/or the experience. However, once they were asked specifically about the effects of SDF, they easily remembered the treatment, as SDF leaves a marked black discoloration. This indicates that the majority of parents had a good understanding of the benefits and side effects of SDF therapy. Most of them were satisfied with SDF because they perceived it was the most appropriate option for their child, and in retrospect, they were not bothered by the staining. Our results support that satisfaction with SDF is higher when the discoloration is not in a very visible area. This is consistent with our previous studies (5, 6), as well as several others (10, 13). This is important for practitioners to keep in mind, as a recent scoping review concluded that, whereas parents were satisfied with and found SDF acceptable, professionals did not (14). Specifically, this review found that dental practitioners tended to shy away from offering this treatment choice owing to their automatic assumption that parents will reject SDF due to the black staining.

The response rate to our survey was 38% of all children treated and 87% of those who we were able to contact. The majority of parents of the children treated in our clinic who could not be contacted by phone had a phone number that was currently invalid or did not answer the call. Like many other university health centers in major cities, ours acts as a safety net clinic and many children come with referrals for a specific problem and then return to their referring doctor when their main complaint is resolved. Many of the families who come to our clinic do not have stable long-term phone contact and do not bring their children regularly for preventive visits. However, from those who we were able to contact, the majority consented to participate in the study.

An interesting finding about the demographics of our study is that a significant number of children treated and children whose parents participated in the study were children with SHCN (22.3% of all treated and 36.7% of participants). It is apparent that these children attend our clinic regularly; thus, their parents consider us their dental home. This is important as it is likely that this population has difficulty finding adequate providers elsewhere and is willing to travel for their child to receive sustained periodic care. It is also likely that we saw a high number of this population in our treated group and in our respondents, because minimally invasive procedures like SDF are a valuable tool for treating children with limited levels of cooperation (13). The value of this treatment is reflected in the fact that 81% of parents responded that their children had a better visit during the application of SDF when compared to other medical or dental visits, and 90% of participants reported the treatment was easy to do. These responses also capture the perception of parents of healthy children who are unable to cooperate in the delivery of traditional treatment because they are very young, pre-cooperative, or have fears.

In our clinic, many of the children receive SDF as an interim treatment until they receive definitive treatment under general anesthesia, as the waiting times for that clinic service can range from 3 to 5 months. We also recommend SDF for children who will receive traditional treatment, in instances where completion of that treatment will take multiple visits that may span several months, depending on the behavior and tolerance of the child and the compliance of the family for the visits. This is in line with what is taught at most pediatric dentistry programs in the United States (15). SDF can also be placed on teeth that are hyper-sensitive to de-sensitize the tooth prior to performing a definitive restorative treatment (16).

Although SDF is a great tool to treat children who have barriers to accepting more complicated treatments, it needs to be noted that it certainly has limitations. One of them is that when applied to teeth that have pulpal involvement, they can become necrotic and develop infections that need to be treated with extraction (17). In children who have a problem tolerating treatment, it is not always possible to obtain x-rays. Consequently, the diagnosis for a specific tooth can be questionable. However, SDF can still be the best and most appropriate option for these children. In these instances, the cases must be monitored closely, and parents must be advised that the final outcome may still be extraction of the tooth.

Another restriction of SDF is that its efficacy ranges from 40% to 90% based on the location of the cavity and the presence of plaque (11, 12, 18). The ability to keep the lesion free of plaque seems to be an important factor to ensure that lesions become and remain arrested. In children that cannot achieve this, or on lesions where this is not easily attainable, SDF can still be used as a first line of treatment, as it is an effective desensitizer, and it may allow the child or the parent to implement better hygiene measures in an area that was previously sensitive (16, 19). However, parents will need to understand that SDF will be followed by treatment that can keep the lesion free of plaque in order to stop the advance of tissue destruction by caries (20, 21). Subsequent treatment that will achieve this goal can be minimally invasive like glass-ionomer restorations, Hall-style SSCs, or traditional restorative treatment. Our results indicate that as long as parents understand the limitations and the possible need for additional treatment, they will find SDF a valuable therapy for the treatment of their children's oral health needs.

It is important to recognize that the high levels of satisfaction found in our study may be due to the fact that our sampled population had already previously consented to receive SDF treatment after a careful presentation that included before and after pictures of treated teeth, as well as alternative options for treatment. In our clinic, not all parents who were presented with the option of SDF treatment chose to accept it for their children, ultimately choosing other options.

Another limitation of our study is that we were unable to reach every parent of the children that we treated with SDF therapy. However, the careful analysis of the information we obtained from those who we were able to reach can be generalized to offer valuable information that will allow clinicians to improve patient selection and case presentation. Future investigations should ask parents more detailed questions about their expectations regarding the need for additional treatment following SDF to provide greater insights on their understanding of the short and long-term outcomes of SDF therapy.



5. Conclusions and relevance


	(1)Satisfaction with SDF treatment was high due to its easy application and desensitizing effects.

	(2)Treatment dissatisfaction was mainly related to the child's need for further treatment, a lesser understanding of side effects, and treatment of anterior teeth.

	(3)SDF was frequently used in our clinic as an interim medicament for caries arrest. Most of these children subsequently received further treatment on their treated teeth. Case presentation should include not only the side effects (staining) and limitations of SDF but also clearly state the goals when using this therapy as interim treatment.
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Children were bothered by the staining 5(6%)
5 of these had anterior teeth treated
\ ing of SDF treatment
Parents did not understand the benefits 8 (10%)
Parents did not understand the side effects I 17 (22%)
Outcome of the treatment
Children who received further treatment in our clinic* 47 (60%)
‘Teeth that received further treatment in our clinic® 75 (49%)

i 21
S5Cs 23
Extracted 31

78

Teeth that presented without further treatment

“Some children had treatment provided either at a hospital's operating room of in
other clinics and their details are not included in these figures but could be part of

the parents’ recollection.





