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Purpose: The effectiveness and simplicity of the procedure and the low expense are the 
main advantages of silver diamine fluoride (SDF). It is useful for controlling caries in 
challenging patients such as those with special health care needs (SHCN). First aim of this 
study was to assess parents’ acceptance towards using SDF in SHCN children in their 
primary and permanent teeth. Second aim was to determine the factors that influence parents’ 
decisions toward dental treatment options.
Patients and Methods: This descriptive cross-sectional study included the parents of 
SHCN children aged 12 years old and younger who were actively seen in pediatric dentistry 
clinic at King Fahad Medical City (KFMC) and were receiving dental treatment. 
A previously developed and tested questionnaire was used. The surveyors received training 
about the questionnaire and participants’ consent was obtained before enrolling in the survey. 
The statistical significance level was set at P<0.05.
Results: Two hundred twelve participants completed the study questionnaire. Parents had 
a higher acceptance of SDF use regardless of the tooth location and type when their child had 
a positive history of pain and/or inflammation (P=0.019). In addition, parents had higher 
acceptance of SDF staining in primary teeth compared to permanent teeth (P=0.006). 
Moreover, the acceptance of SDF staining was higher in posterior teeth compared to anterior 
teeth in both primary and permanent dentition (P<0.001).
Conclusion: Parental acceptance of SDF was higher for primary compared to permanent 
teeth and posterior compared to anterior teeth in both dentitions, as well as for those with 
a positive history of dental pain and/or inflammation.
Keywords: silver diamine fluoride, special health care needs, parental acceptance, primary 
teeth, permanent teeth

Introduction
Dental caries among children is a burden in Saudi Arabia, with an approximate 
prevalence of 80%.1 A national study was conducted in 2010 by Al Dosari et al, 
which included 11 regions of Saudi Arabia and measured the caries prevalence that 
was correlated with the fluoridation level in the surveyed area.2 Caries in permanent 
teeth ranged from 59–80%, while in primary teeth, the caries prevalence ranged 
from 74–90%.2 Another study by Farooqi et al in 2015 reported that the overall 
prevalence of dental caries lesions in primary and permanent teeth was 73% in 
Dammam city, Saudi Arabia.3 In Riyadh city, Alhabdan et al in 2018 reported that 
the prevalence of caries in children aged 6, 7, and 8 years was 87.6%, 72.9%, and 
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88.4%, respectively.1 Additionally, the prevalence and 
severity of caries were higher in children from govern-
mental preschools compared to those from private pre-
schools according to Wyne in 2008.4

Dental caries is a painful experience for the child, and 
untreated dental caries consequences could be devastating 
for the child and their parents/guardians, including but not 
limited to hospitalizations and emergency room visits, 
high treatment costs, loss of school days, decreased ability 
to learn, and reduced oral health-related quality of life.5 

The treatment and management of dental caries lesions in 
pre-cooperative children and children with special man-
agement considerations (eg, children with special health 
care needs [SHCN]) is challenging. Sometimes advanced 
pharmacologic behavior guidance modalities (eg, sedation 
and/or general anesthesia) are required, which may subject 
children who are less than 3 years old to additional health 
care risks, as warned by the Food and Drug 
Administration, with regard to the impairment of brain 
development in children following exposure to certain 
anesthetic agents that are used for general anesthesia.6 

The warning was issued on December 14, 2016, and it 
recommended that health care providers balance the neces-
sity of appropriate anesthesia in young children especially 
for procedures that could take more than 3 hours or if 
multiple procedures are planned in children who are less 
than 3 years old.6

Moreover, accessibility could be difficult, and receiv-
ing dental treatment under sedation or general anesthesia 
might occur in a timely manner (eg, long operating room 
waiting list or high expenses).7

The need for an effective, simple, and inexpensive way 
to arrest cavitated caries lesions in primary and permanent 
teeth is of paramount importance, especially for children 
with SHCN, low-income group children, and patients who 
have difficulty accessing dental care.

Silver diamine fluoride (SDF) is an inexpensive treat-
ment for dental caries, and it requires low-cost materials 
and a short chair time for application.7 SDF is a topical 
fluoride solution that is used to arrest caries, and it was 
approved by the United States Food and Drug 
Administration as an anti-hypersensitivity agent in 
2014.8 Laboratory studies found that SDF has an anti-
bacterial effect on cariogenic biofilm, and it stops caries 
progression. SDF is a safe, reliable, and efficient caries 
preventive and arresting agent that meets the Millennium 
Goals of the World Health Organization and the US 
Institute of Medicine’s requirements for twenty-first- 

century medical care, according to many studies.8 The 
silver in SDF works to inhibit bacterial growth, fluoride 
induces remineralization, and ammonia stabilizes the 
high concentrations in solution.8

The main drawback of SDF is its non-esthetic result 
(ie, it permanently stains the enamel and dentinal caries 
lesions, and it temporarily stains the skin if it is allowed to 
come into contact, producing a henna-like appearance). 
However, the American Academy of Pediatric Dentistry 
conditionally recommends the use of 38% SDF to manage 
dental caries and enhance the treatment outcome in chil-
dren, adolescents, and patients with SHCN.7 SDF use was 
shown to be 89% more effective for arresting dental caries 
in the primary teeth than other active treatments.9

Parents are an integral part of the process of making 
decisions towards dental treatment, and thus, their per-
ceptions of the dental treatment are very important. 
Many studies have been conducted to assess parental 
acceptance and perception towards SDF, and although 
the results varied, most of them preferred SDF compared 
to other invasive treatments such as sedation and general 
anesthesia, regardless of the tooth-staining effect.10,11 In 
a clinical trial study, 100% of the parents of SDF-treated 
pediatric patients did not report any negative impact on 
their children’s esthetic perceptions.12 As reported by 
Clemns et al, SDF application was perceived by most 
parents as a simple procedure, and they were comforta-
ble with tooth discoloration, the painless process, and the 
SDF taste.13 Most parental acceptance studies towards 
SDF were performed on healthy pediatric patients, but 
our first aim in this study is to assess the acceptance of 
parents towards the use of SDF on their child’s primary 
and permanent teeth in SHCN pediatric patients because 
they have an increased risk of complications from surgi-
cal procedures and need timely treatment. Our second 
aim is to determine the factors that influence parents’ 
decisions toward dental treatment options.

Materials and Methods
This descriptive cross-sectional study was conducted at the 
dentistry administration in King Fahad Medical City 
(KFMC), Riyadh, Saudi Arabia. The study was approved 
by the KFMC institutional review board (IRB Log No. 
19–486) and followed the Declaration of Helsinki ethical 
standards for medical research involving human subjects. 
Informed consent was obtained from all participants 
before enrolment into the survey.
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The inclusion criteria were as follows: parents of chil-
dren with SHCN aged 12 years old and younger who 
attended a pediatric dental clinic at KFMC and agreed to 
participate in the study. The exclusion criteria were as 
follows: parents of children with SHCN who were over 
12 years old and parents who did not agree to participate 
in the study. The sample size calculation was performed 
based on Farooqi et al,3 with an overall prevalence of 
dental caries lesions in primary and permanent teeth of 
almost 73% in Dammam city, Saudi Arabia. Using 
a cumulative caries prevalence of 73% in the permanent 
dentition, a confidence interval of 15% at 95%, and 90% 
power, the estimated sample size that was determined 
using the PASS calculator for single proportion was 146.

Questionnaire Validation
A previously developed and tested questionnaire by 
Bagher et al was used.10 The authors agreed to use the 
questionnaire to reproduce the study results and to com-
pare the results in a different patient group, which was the 
SHCN population. The surveyors received training to 
administer the questionnaire.

The first section of the questionnaire included socio-
demographic information as well as information about the 
family’s economic status, which was divided into the 
following three categories: low, moderate, and high. In 
the second section, parents were asked about their child’s 
cooperation during previous dental visits, the history of 
pain, and the key determining factor that influenced their 
decision about the type of dental treatment.

Before COVID-19, the surveyors interviewed the par-
ents at the clinic, and color pictures of primary and per-
manent teeth that were diagnosed with caries were shown 
and described before and after treatment with SDF. In 
addition, the surveyors briefly explained the application 
steps, costs, advantages, and disadvantages of using SDF. 
Then, rating the SDF staining acceptability was performed 
by the participating parents who ranked their acceptance 
on a five-point Likert scale, as follows: 1, strongly accep-
table; 2, acceptable; 3, neutral; 4, unacceptable; and 5, 
strongly unacceptable They were then asked to consider 
using SDF for their child’s anterior and posterior primary 
and permanent teeth. The factors upon which the treatment 
decisions were based were recorded, and information was 
collected regarding the variables.

During COVID-19, the dental clinic was closed in the 
middle of March 2020, so patient selection was performed 
retrospectively from last day of the functional clinic until 

we completed the data. Fifty-nine patients were surveyed 
using a printed questionnaire before COVID-19.

To prevent duplication, we reviewed the medical record 
numbers in the system and compared them to the previously 
recorded numbers using an Excel data sheet, we confirmed 
the information and called the patients after verbal consent 
was obtained. The surveyor then started telephone interviews 
following all the steps, as previously explained.

Statistical Analysis
The collected data were statistically analyzed using 
descriptive statistics. IBM Windows SPSS Software (ver-
sion 27.0.1.0) was used for the analysis. The Chi-square 
test was used for nominal data. The statistical significance 
level was set at P<0.05.

Results
Two hundred twenty parents provided answers for the ques-
tionnaire, and 212 completed it. Most parents were female 
149 (70%) and their age ranged from 31 to 40 years (56%). 
For children, the most common age group ranged between 5 
and 8 years (48%). When asked if the child experienced pain 
or inflammation of the teeth, 153 answered “Yes” (72.2%). 
Most of the parents (57%) answered “No painful procedure” 
when asked about the most important factor when the child 
receives a dental treatment. However, about 78 parents 
(37%) answered “esthetic” as the important factor. 
Sociodemographic data are presented in Table 1.

There was a higher rate of parental acceptance of SDF 
staining regardless of tooth location and type when there 
was a positive history of tooth pain or inflammation 
(P=0.019; Table 2).

Parents’ answers to SDF staining acceptability varied 
according to the tooth type and location, and 60 parents 
(28.3%) chose “Acceptable” for anterior primary tooth SDF 
staining. Moreover, 82 (39%) of the parents answered 
“Acceptable” for posterior primary tooth SDF staining, 
whereas 86 (41%) and 67 (32%) of the parents answered 
“Strongly unacceptable” to anterior and posterior permanent 
tooth SDF staining, respectively. Generally, parents showed 
a significantly higher acceptance for SDF staining of primary 
teeth compared to permanent teeth (P=0.006; Table 3). 
Furthermore, the acceptance of SDF staining was significantly 
higher for posterior teeth compared to the anterior teeth in both 
primary and permanent dentition (P<0.001; Table 3).

Most patients were diagnosed with neurodevelopmen-
tal and behavioral disorders (71 patients; 34%). No 
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significant association was found between medical condi-
tions and the acceptability of SDF staining Table 4.

Discussion
This research is consistent with Bagher et al’s study10 in 
terms of parental acceptance towards the use of SDF on 

their child’s primary and permanent teeth, but the study 
populations were different. The participants in our study 
were the parents of SHCN patients who were treated at 
KFMC, Riyadh, Saudi Arabia. The comparison evaluated 
SDF use for the primary and permanent teeth and included 
the tooth location (anterior and posterior).

Significantly, parents were accepting of the SDF staining 
when there was a positive history of tooth pain and/or inflam-
mation. This finding might be attributed to the probability that 
parents had experienced either a painful dental procedure or an 
advanced behavior management technique such as sedation or 
general anesthesia with their child. Similar to Bagher et al’s 
study, no association was found between the demographic data 
and the most important treatment goal.10 However, most of the 
parents in our study preferred “non-painful procedure” when 
asked about the most important goals in dental treatment. This 
is consistent with other studies in terms of agreeing that SDF 
causes less discomfort, is more acceptable, and is an alternative 
to conventional dental treatment.10,14,17 Moreover, the absence 
of pain and ease of the application process were found to be 
associated with higher parental satisfaction.13 11

Additionally, Hu et al mentioned that treating some 
children with autism spectrum disorder (ASD) who have 
a history of dental fear or who have not visited a dentist 
before can only be accomplished under general anesthesia, 
thus exposing them to multiple occurrences of dental gen-
eral anesthesia.17 An alternative treatment such as SDF, 
interim therapeutic restoration, and the Hall technique can 
effectively and safely manage caries in ASD children.17

In our study, parents accepted SDF staining of their child’s 
primary teeth compared to the permanent teeth as well as 
staining of their posterior teeth compared to the anterior 
teeth. This is consistent with previous research results,10,15–17 

and most parents accepted staining on the child’s posterior 
teeth rather than on their anterior teeth. This might be due to 
parental knowledge that the primary teeth will exfoliate and 
that staining of the posterior segments are less visible.

There were limitations in this study including the lack of 
a control group (parents of healthy patients), which limits the 

Table 1 Sociodemographic Data of Participating Subjects (N=212)

Variables N (%)

Parent Age (Years)
20–30 17 (8%)

31–40 119 (56%)

41–60 76 (36%)
Mothers 149 (70.3%)

Fathers 63 (30%)

Parental Education
≤High school 113 (53%)
≥University and higher education 99 (47%)

Family Income
Low 37 (18%)

Moderate 139 (66%)

High 36 (17%)

Child Age (Years)
1–4 20 (9.4%)
5–8 101 (48%)

9–12 91 (43%)

Male 103 (49%)
Female 109 (51.4%)

Cooperation during previous dental treatment
Cooperative 82 (39%)

Uncooperative 130 (61%)

History of tooth pain or inflammation
Yes 153 (72.2%)

No 51 (24%)
I do not know 8 (4%)

Important factor in dental treatment
Esthetic 78 (37%)

No painful procedure 120 (57%)

Both 14 (7%)

Table 2 Association Between Acceptability of Silver Diamine Fluoride (SDF) Discoloration and History of Pain

History of Pain Strongly Acceptable Acceptable Neutral Unacceptable Strongly Unacceptable P-value

Yes 14 (9.1%) 40 (26%) 34 (22.1%) 34 (22.1%) 32 (20.8%) 0.019

No 4 (7.3%) 19 (34.5%) 11(20%) 16 (29.1%) 5 (9.1%)

I do not know 1 (10%) 3 (30%) 0 (0.0%) 0 (0.0%) 6 (60%)

Note: Scale scoring was as follows: 1, Strongly acceptable; 2, acceptable; 3, neutral; 4, unacceptable; and 5, strongly unacceptable.
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generalizability of the results. Also, small sample size from 
KFMC, which is a governmental hospital where the treatment 
is provided for free. A multi-center study is required to com-
pare between SHCN and healthy patients. Additionally, the 
study was interrupted by COVID-19, which delayed and 
altered the survey. Moreover, none of the parents who partici-
pated had a child who received the SDF treatment. Thus, 
limited access to such treatment may have influenced the 
parents’ decisions and preferences.

As conditionally recommended by the American 
Academy of Pediatric Dentistry Guidelines,7 assessment of 
the patient’s circumstances, preferences, and values by the 
dentist is important before the intervention. In addition, there 

should be explanation and consultation with parents or 
caregivers.7 Based on our results, SDF is well accepted by 
parents of SHCN children because it is simple, arrests caries, 
does not require advanced behavior guidance modalities, and 
is cost effective.

Conclusions
This study showed that there was higher parental accep-
tance of SDF application when there was a positive history 
of tooth pain and/or inflammation and that parental accep-
tance of SDF application was better for primary and pos-
terior teeth compared to permanent and anterior teeth.
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