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Acceptance of Silver Diamine Fluoride to Arrest Early Childhood Caries by Refugee Parents and
Caregivers

Thesis Abstract-Idaho State University (2021)

Introduction: Silver Diamine Fluoride (SDF) is an effective and painless alternative to traditional
treatment of caries. However, silver ions in SDF leaves a black stain on the decayed portion of
the tooth. This study examined parental perceptions and acceptance of SDF treatment for

primary teeth.

Methods: A mixed methods approach was used to understand refugee caregivers’ opinions

regarding their acceptance of SDF to arrest Early Childhood Caries.

Results: A total of thirty-four refugee parents participated in this study. The majority of
participants were unaware of SDF treatment (91.2%). Participants said that they would accept
SDF if the dentist recommended it. Factors such as child anxiety, gender, age, parents’
acculturation, knowledge of SDF, and highest educational level were not significantly associated

with the parents’ treatment preference (P>0.05).

Conclusion: Most refugee parents were unaware of SDF treatment. When informed, most would

agree to treatment, sacrificing aesthetic outcomes for a less invasive procedure.

Keywords: Silver Diamine Fluoride, Early childhood caries, Refugee

viii



Chapter I: Introduction

Dental caries is a very concerning issue for all age groups. Children can be especially
affected by dental caries in their early years. For example, dental caries on deciduous teeth may
occur as early as 3-6 months after teeth emerge (Stevanovi¢ et al., 2021). Early childhood caries
(ECC) is defined by the American Academy of Pediatric Dentistry as the presence of one or
more decayed demineralized lesion without evidence of cavitation or cavitated lesion, or missing
teeth due to caries, or filled tooth surfaces in any primary tooth in children younger than six
years (Cianetti et al., 2020). Children under three years may experience severe early childhood
caries (S-ECC), which are also called “nursing caries” or “baby bottle decay "’ (Finnegan et al.,
2016).

Children’s quality of life can be significantly impacted by ECC (Martins-Junior et al.,
n.d.; Filstrup, 2003). Moreover, traditional treatment is expensive, particularly if general
anesthesia is required which can affect a parent’s decision to treat (Cannon, 2007). Refugee
children, in particular, lack preventive dental care. Most have never had a toothbrush or
toothpaste. Nor have they had access to systemic water fluoridation (Cote et al., 2004).

Most parents are aware of traditional treatment for ECC (e.g., restoration or extraction of
primary teeth) but not Silver Diamine Fluoride (SDF) (Kyoon-Achan et al., 2021). In the United
States, SDF was approved by the U.S. Food and Drug Administration (FDA) in 2014 (Food and
Drug Administration, 2017). The application of SDF for arresting ECC among refugee children
is recommended to be considered, as Rajendra (n.d.) states, SDF is an effective, inexpensive,
simple and atraumatic procedure.

Silver Diamine Fluoride is a safe treatment for carious lesions as well as a painless

alternative to traditional methods of cutting the tooth structure to remove the cavity (drilling)



(Jewell, 2018). Silver Diamine Fluoride can be applied without generating aerosols (Raskin et al,
2021) and without tooth structure removal (Greenwall-Cohen et al., 2020). The silver ions in
SDF are an antimicrobial agent that kills bacteria and prevents the formation of new bacterial
biofilms on teeth, however they oxidize and leave a black stain on the decayed portion of the
tooth. While many studies have shown that the benefits of SDF application in the target
population outweigh the risk of stain when compared to more invasive procedures such
as surgery (Crystal, 2017; Kumar et al, 2019; Magno, 2019), the esthetic effects of SDF have led
to provider concern that parents or caregivers will not accept the treatment (Kerns, 2019).
Interest in the use of SDF has resurfaced for treating populations with a high-risk of
dental caries (Patel et al., 2021). Moreover, SDF is a good alternative treatment option to limit
the transmission of air-borne pathogens amid the challenging time of the COVID-19 crisis
because the application of SDF does not release aerosols (ISAACS, 2021). The dual mechanism
action of SDF, from the combination of the antimicrobial effect of silver, promotes
remineralization by fluoride. Silver Diamine Fluoride is trauma-free, so it is a good treatment
option for children under the age of five years who have only primary teeth (Crystal &
Niederman, 2019). In addition, the brand form (Advantage Arrest) of SDF is affordable. An 8 ml
bottle of Advantage Arrest costs around $129 and is approximately enough to treat 1600 sites
(Chhokar et al., 2017). Notably, intact enamel is not stained by SDF. Thus, only the application
site where the caries is located will be affected (Bowen, 2016). Silver Diamine Fluoride could
appeal to parents because many parents want to avoid surgical procedures for their children or
because some children have behavioral barriers to conventional cavity treatment. However,
factors like beliefs and misinformation that exist among the target population can reduce the

enthusiasm for SDF. For example, if people receive misinformation from the media or friends,



such as, SDF is toxic and turns all teeth surfaces black, this may result in people avoiding SDF
treatment. The use of SDF is effective and is anticipated to result in significant cost savings to
Medicaid programs and dental insurance companies.

Research questions/Goals

The purpose of the study is to understand the opinions and barriers of refugee parents and
caregivers living in Idaho regarding the application SDF to manage ECC.

1. What is the refugee parent’s or caregiver’s perception of SDF?

2. What do refugee parents or caregivers think about the efficacy and safety of SDF?

3. What is the opinion of refugee parents or caregivers regarding the application of

SDF to their children’s primary teeth as opposed to restorative surgery?
4.  What factors are associated with refugee parents' willingness to accept SDF
treatment for their children?
Significance:

To date there have been no published qualitative studies in the United States investigating
refugee parents’ opinions regarding the acceptance of SDF to arrest ECC. For this thesis, a
mixed methods study will be conducted. The cross-sectional study will examine the factors
associated with refugee parents’ willingness to accept SDF use for their children. Factors such as
child behavior, gender, and health insurance will be considered. This study will provide
information which can be used to improve the public health community’s ability to reduce oral
health disparities and risk of childhood caries in refugee communities. Additionally, increasing
awareness about SDF can be a way to reduce a barrier to treatment due to cost, and may have an
effect on protecting and improving oral health among the refugee population. This is because

parent’s perception and acceptance are the main way to support the use of SDF treatment for



primary teeth. Overall, this study aims to examine the current acceptability of SDF among
refugee populations and the factors associated with positive or negative opinions of SDF
treatment.

Approach/Aim

In this thesis, I plan to interview and study the refugee population in Idaho to establish
their knowledge of SDF and its benefits as well as the important of treatment of caries in primary
teeth and the effect of such treatment on children’s quality of life. I will also address the
importance of regular dental care. This study will increase awareness and knowledge of
economic and clinical choices made by the refugee population in southwest Idaho. Consequently,

it will decrease the prevalence of untreated dental caries among the refugee populations.



Chapter II: Review of Literature
Early Childhood Caries

Early childhood caries is one of the most common chronic diseases affecting children in
the United States (Nunn et al., 2009) and worldwide (Anil & Anand, 2017). Early childhood
caries is a 100% preventable (Heiser, 2020), but ECC can increase missing school days due to
dental pain (Kumar et al, 2019). Martins-Junior et al., (n.d.) and Filstrup (2003) found ECC
significantly associated with high negative impact on the oral health related quality of children’s
lives. Children's growth is also affected by ECC (Shen et al., n.d.); these researchers found that
children with at least one decayed tooth were significantly underweight. This could be due to
pain and chewing difficulties. Affected children can also end up hospitalized due to life
threatening infections (Colak et al., 2013).

Traditional treatment of ECC is expensive, especially if it requires advanced form of
behavior management such as general anesthesia which can be a barrier for treatment due to cost
(Cannon, 2007). Burgette and Quifionez (2018) found that the cost of dental treatment under
general anesthesia or conscious sedation increased between 2011 and 2015. The cost was greater
for general anesthesia than for conscious sedation due to the rising cost to Medicaid and
increasing the need for ECC treatment under general anesthesia. Notably, Sihra, et al. (2020)
stated that children who had been treated for ECC under general anesthesia often required
additional treatment (relapse rates can range from 22% to 58.5%), which resulted in the necessity
for general anesthesia again. This increases the risks and additional costs associated with
anesthesia.

Dental caries in young children can result from many different sources, including for

example, “breastfeeding, bottle feeding, too frequent intake of saccharose-rich food as well as



the lack of adequate oral hygiene” (Stevanovi¢ et al., 2021). In addition, dental caries can result
from such things as “dietary habits, the transmission of cariogenic pathological microorganisms”
and lack of proper oral hygiene habits resulting from “family values, tradition, and lifestyle”
(Stevanovi¢ et al., 2021).

There are multiple factors contributing to the high prevalence of ECC among children
living in poverty or disadvantaged areas. This could be due to limited funds and limited access to
dental care services (Kumar et al, 2019). Other potential risk factors are low educational levels
and/or low income of parents (Finnegan et al., 2016). Finnegan et al. also noted that certain races
and ethnicities are less likely to be aware of proper oral hygiene. Dental insurance is clearly
another factor as children from families without dental insurance have three times the dental
issues of those who do (Finnegan et al., 2016). In addition, the COVID-19 pandemic has caused
a significant decrease in access to health care for young children, especially children who have
limited access to dental facilities (Meyer, & Danesh, 2021).

Oral Health among Refugee Population in the United States

In the U.S. population, over the last twenty years, there has been a significant decrease in
the level of dental caries. Unfortunately, this is not true of the less affluent communities,
particularly the immigrant and refugee populations (Alrashdi et al., 2021). In the United States,
immigrant children tend to have a significantly larger number of carious lesions compared with
U.S.-born children, and they have twice the prevalence of ECC. Refugee children have the
greatest number of untreated caries (around 75%) (Reza et al., 2016). Cote et al. (2004) found
significant differences between refugee children and U.S. children in “treatment urgency,

untreated caries, extent of dental caries, and presence of oral pain”.



Most first world countries accept refugees, helping them move from troubled to safe
countries. The United States takes more refugees than other first world countries. In the United
States there were more than 44.9 million immigrants in 2019; immigrants make up 13.7% of the
U.S. population (Batalova et al., 2021). Approximately ten percent of these immigrants are
refugees. Even though the number of refugees living in the United States is less than the number
of immigrants, refugees may have more health issues due to more difficult circumstances than
people who immigrate voluntarily (Ijaz et al., 2021). Some possible reasons for this are different
diet, cultural beliefs, and sugary foods/drinks consumed while living in refugee camps (Crespo,
2019).

Oral health is a primary need for refugee children. However, most refugee children have
never received preventive dental care nor even a toothbrush, toothpaste or systemic water
fluoridation (Cote et al., 2004). Therefore, the children of recently settled refugees to the United
States are at high risk of developing ECC. Reza et al. (2016) found that the oral health of
children of refugees who have been in the United States for a while is better than the oral health
of the children of more recent refugees. Most of the recent refugee population have faced many
barriers, such as language limitation, dealing with cultural differences, insufficient dental
insurance coverage, and financial struggles, all of which have resulted in limiting their access to
dental care.

The preponderance of refugee children living in the United States are from “Africa,
Eastern Europe, the Middle East, and Asia” (Cote et al., 2004). Cote et al. noted that caries risk
in refugee children also varies by region of origin, with the highest risk among children from
Eastern European 79.7% and the lowest risk among children from Africa 38%. Even though

children of African refugees were less likely to be seen by a dentist, their caries experience and



untreated caries were significantly less than that of children of Eastern European refugees. The
possible reason for this finding may be different exposure to public or school water fluoridation,
dietary preference, lack of access to dental care and specific cultural beliefs and practices (Cote
et al., 2004). Unlike Eastern Europeans, East African children are used to using chew sticks for
oral hygiene and their traditional foods contain less sugar (Crespo, 2019). Ogawa et al. (2019)
found refugee children from Asia had a 64% higher proportion of caries risk rates compared to
refugee children from Africa.

There is also a significant difference by race. African refugee children had only half the
caries experience of nonrefugee white or African American children (Cote et al., 2004). Even
though African American children were more likely to see a dentist, they had similar untreated
caries when compared to children of African refugees. This could explain many health disparities
persisting in the United States. Cote et al. also found that children of white refugees
were three times more likely to have caries experience compared to children of African
Americans or children of white Americans.

Maternal oral health is related to child oral health because the mother can transfer her
cariogenic bacteria to her child (Ijaz et al., 2021) by sharing a spoon with her child or kissing the
child or pre-chewing food for her baby (Finnegan et al., 2016). In addition, most refugee mothers
skip preventive dental care during pregnancy due to their mistaken belief that dental x-rays or
other dental procedures might harm the fetus (Ijaz et al., 2021). In addition, Ijaz et al. noted that
many refugees seek medical care for their children only if their children complain of feeling sick.
Refugees are typically not aware of the importance of primary teeth if no pain exists. The
priority for parents of refugee children is establishing medical care for their children before

dental care (Cote et al., 2004). However, a study of Syrian refugee children found that oral health



is significantly associated with parents’ perception of the negative impact on oral health related
quality of life (Pani et al., 2017). This study revealed that dental pain is the biggest concern for
parents. Other concerns are the access to oral health care and the children’s oral health. The
caregiver’s knowledge of proper oral health care is likely to affect the child’s risk of ECC. Such
caregivers have been found to be less likely to understand that some of their traditional practices
put their children at risk for ECC. For example, they might add sugar to their infant’s formula or
sweeten their pacifier with honey (Finnegan et al., 2016).

Kamimura et al. (2017) found providing an educational oral health program for refugees
regarding good oral health practices is necessary to decrease the percentage of dental caries in
these refugees. This should be done in spite of the fact that refugees come from different cultures
and are unfamiliar with the health system in the United States. Kamimura et al. suggested that
education about healthy food and reducing sugar intake should also be included. Establishing
dental screening programs at pre-schools is another effective way to increase the number of
dental visits and deliver preventive dental care to refugee children (Ijaz et al., 2021).

The application of SDF for arresting and preventing ECC among refugee children is
recommended to be considered, as Rajendra (n.d.) stated, SDF is an effective, inexpensive,
simple and atraumatic procedure. Dos Santos et al. (n.d.) compared the effectiveness of SDF
with temporary fillings to arrest dental caries for underprivileged children and found the use of
30% SDF to a decayed tooth is 1.73 times more effective in arresting dental caries than interim
restoration with glass ionomer cement after 12 months of application. Methods to manage and
prevent dental caries in children without need for surgery is gathering interest. Silver Diamine

Fluoride is an example of this, especially for tertiary prevention (Kyoon-Achan et al., 2021).



This could greatly improve the ability of the public health community’s ability to deal with
reducing the risk of dental caries in communities at high risk (Clemens et al., 2017).
Silver Diamine Fluoride

Silver diamine fluoride is a solution of ammonia, fluoride and silver ions. Silver diamine
fluoride is used to reduce the demineralization process of enamel and dentine and reduces
the growth of cariogenic bacteria (Gao et al., 2020). The role of the silver ions is antimicrobial
and antibacterial. They act by “destroying bacterial membranes, denaturing proteins, and
inhibiting DNA replication” (Chhokar et al., 2017). The job of fluoride ions is creating
“fluorapatite, a more acid-resistant enamel which can prevent further demineralization of tooth
structure” (Chhokar et al.). The addition of ammonia helps to dissolve silver fluoride salts in
water (Sarvas & Karp, 2021).

Silver Diamine Fluoride is an alkaline solution. Thirty-eight percent of SDF contains 5%
fluoride, 25% silver, 8% ammonia, and 62% water (State Specific Information on Silver Diamine
Fluoride, 2020). The concentration of the fluoride in 38 % SDF is 44,800 parts per million
(MacLean, 2020). Even with this high concentration, one drop of SDF consists of only 2.24 mg
fluoride while the single dose of 5% sodium fluoride varnish consists of 11.3 mg of fluoride.
Therefore, application of one drop of SDF is safe for each 10 kg of the patient’s body weight.
One drop of SDF treats approximately five to six carious lesions. Safe application of SDF
requires the practitioner closely follow manufactures dosage instructions according to the
patient’s weight (Bowen, 2016).

In the United States, SDF was approved by the U.S. Food and Drug Administration
(FDA) in 2014 to reduce teeth sensitivity (Food and Drug Administration, 2017). Kumer et al.

(2019) cited that in 2017, SDF use was approved by the American Dental Association as a
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treatment to arrest dental caries. Canada approved SDF for use in 2017 (Sihra, et al., 2020).
However, the application of SDF was first approved by the Japanese FDA in 1970 (Maclean,
2018). Dental professionals in Australia and Brazil have used SDF since the 1980s. In both
countries, studies have been done in vivo (Subbiah & Gopinathan, 2018). The FDA considered
both 38% SDF and 5% sodium fluoride varnish as class II medical devices. However, 38% SDF
is more effective in arresting caries than 5% sodium fluoride varnish (Alcorn & Johnson, 2018).
As of early 2015, SDF became available for dental professionals in the U.S. market.

Different concentration of SDF solutions have been used to arrest carious lesions. A
systematic review shows that 30% and 38% concentrations of SDF were effective in arresting
dental caries in children’s primary teeth and first permanent molars (Contreras et al., 2017).
More recent studies have continued to demonstrate that 38% SDF is effective in arresting carious
lesions in children’s primary teeth (Daga et al., 2020; Fung et al., 2018; Yee et al., 2009). Other
studies established the effectiveness of 38% SDF in preventing caries in anterior and posterior
primary teeth (Oliveira et al., 2019; Sorkhdini et al., 2021). Yee et al. (2009) found that a 38%
concentration of SDF was more effective than a 12% concentration. In a two-year period, a 38%
solution produced a greater arrest of carious lesions regardless of the addition of a reducing
agent.

Modasia and Modasia (2021) found that root caries in primary and permanent teeth can
be treated with SDF. Modasia and Modasia mentioned that SDF is also effective in treating
exposed root surfaces to reduce sensitivity. Another study suggested nano-silver fluoride (NSF)
was effective in arresting caries without causing a dark stain (Santos et al., 2014). However,

Akyildiz and S6nmez (2019) found NSF is not as effective as sodium fluoride varnish or SDF
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solution. Although SDF does not necessarily provide a cosmetically pleasing result or function,
the treated tooth is resistant to acidic substances and the surface hardened (ISAACS, 2021).

Bowen (2016) found the application of SDF treatment twice a year to arrest dental caries
more effective than yearly over a period of 2-3 years. However, MacLean (2020) found a second
application is not needed if cavities are filled or crowned following SDF treatment. MacLean
also recommends application of SDF once a year to treat hypersensitivity. Silver Diamine
Fluoride treatment is contraindicated for patients with mouth sores, ulcerative gingivitis, and
silver allergy (Sarvas & Karp, 2021).

Even though SDF generally requires reapplication every six months or three weekly
applications yearly, other treatment regimens exist (Bowen, 2016). Bowen suggested more
research needs to be done before recommending more frequent application of SDF. In addition,
caries does not need to be excavated.

The advantages of SDF are its low cost, that it is non-toxic and pain free, and only
involves a simple topical application. The application of SDF does not cause aerosols so it can be
used amid the worries of COVID-19 exposure (ISAACS, 2021) or other aerosolizing pathogens.
However, the main negative side effect of SDF is the permanent black stain on the arrested
carious lesion (Sarvas & Karp, 2021). This can cause distress for the child and its parents. Thus,
there is a need for both full disclosure and well-informed consent (Bowen, 2016). Other adverse
effects such as unpleasant metallic taste and gum irritation are only temporary (MacLean, 2020).

In addition, Duangthip et al. (2017) found SDF treatment safe for children as young as
preschool, stating it “does not cause acute or serious systemic illness.” There were rare incidents
of gum bleaching, oral pain or gum swelling which were not likely related to SDF application.

Dental professionals, parents and caregivers need the most recent information about SDF,
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particularly adverse effects, safety of the products used, and development of new methods to
improve the end results - such as esthetics (Kyoon-Achan et al., 2021).

Crystal et al. (2017) studied SDF’s acceptance by parents, particularly in relation to
esthetic issues. Parents were more likely to agree to the placement of SDF on their children’s
posterior teeth. When made aware that the most likely alternative to SDF on anterior teeth was
general anesthesia, the cutting of the tooth structure, and the placement of a dental restoration
such as a filling, a majority agreed that SDF was a better option. Thus, dental professionals
should be aware of parental perceptions and explain to the parents why SDF is a better
alternative for primary teeth if compared to more invasive treatment. Kyoon-Achan et al. (2021)
found parents would accept SDF treatment for their children if the dentist recommended it.
Unfortunately, none of the parents in the Kyoon-Achan et al. study were aware of SDF prior to
the study dentist’s recommendation. Huebner et al. (2020) found that the decision to treat and the
type of treatment should be shared between the dentist and the parents. Most parents in this study
readily accepted SDF treatment. Daungthip et al. (2017) discovered the difference in parental
acceptance of different concentrations (12% and 38%) of SDF was not significant. Even though
the stain is darker with higher concentration and frequency, parental acceptance remained high.
This study suggested that future studies of different cultures regarding parental acceptability of
SDF (Daungthip et al., 2017). Bagher et al. (2019) found that parents more readily accepted SDF
treatment for posterior over anterior teeth regardless of dentition and for primary over permanent
as well as for uncooperative children. Crystal et al. (2017) agreed with Bagher et al. (2019) that
parents are more likely to accept SDF for difficult patients particularly on anterior teeth.

As 0f 2020, Medicaid plans and private insurance plans cover the cost of SDF application

in more than thirty states (MacLean, 2020). The current dental terminology (CDF) billing code
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of SDF treatment is 1354 for “interim caries arresting medicament application” and is defined as,
“Conservative treatment of an active, non-symptomatic carious lesion by topical application of a
caries arresting or inhibiting medicament and without mechanical removal of sound tooth
structure” (Fa et al., 2018). From a public health perspective, SDF could be a way to provide
care and treatment of patients who find it difficult to obtain dental treatment (Bowen, 2016).

Silver Diamine Fluoride can benefit multiple populations, as well as provide treatment
for primary teeth. It can benefit both special needs and elderly patients who are not amenable to
standard treatment because of anxiety or inability to tolerate invasive procedures (Chhokar et al.,
2017). Other patients for whom traditional treatment cannot be provided, such as those with
“salivary dysfunction, Sjogren’s syndrome, polypharmacy, or methamphetamine abuse” can be
successfully treated with SDF (Bowen, 2016). In addition, SDF can be used to manage dental
caries for patients having cancer treatment because SDF can provide pain relief and reduce stress
until the patient can have the tooth filled (ISAACS, 2021).

In some areas of the United States, SDF treatment must be provided by a dentist. Other
areas allow a dental hygienist, doctor, nurse, or a physician’s assistant to do so. Medicaid in most
states allows dental hygienists to apply SDF under the same rules as topical fluorides (State
Specific Information on Silver Diamine Fluoride, 2020). Teledentistry is used to provide a
dentists’ presence for SDF prescription and direction on application, allowing non dentists to
treat patients where no dentist is physically available (ISAACS, 2021). However, SDF is mostly
used in dental clinics.

Overall, SDF is safe, painless, and an excellent alternative to traditional dental treatment
of caries. In addition, SDF is a good treatment option for a very young child who is not ready to

sit on the dental chair, or a patient who cannot tolerate dental anesthesia, or for arresting caries to
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maintain a tooth nearing exfoliation. Because SDF generates no aerosols, SDF can meet the
infection control guidelines in a dental practice. Although SDF has been approved for use in the
United States by the FDA since 2014, few parents are aware that it is a viable, less expensive,
and less invasive treatment for ECC. Many children develop a fear of the dentist because they
must undergo frightening and invasive procedures. Because SDF treatment is neither painful nor

invasive, this fear is eliminated.
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Chapter I1I: Methods

Setting

Women and children make up most of Idaho’s refugees. The level of education of
refugees varies from well-educated to little or no formal education. Refugees have come from
many countries over the years, but most recently Idaho has welcomed many refugees from Iraq,
Congo, Burma, Bhutan, Afghanistan, and Somalia (Idaho Office for Refugees, n.d.).
Sample/participants

Overall, thirty-four refugee parents participated. To be included, parents had to be 18
years of age or older, have a child 12 years of age or less, be living in Southwest Idaho, speak
English or Arabic, and agree to participate in the study. A mixed methods survey was used to
understand refugee parents’ and caregivers’ views and opinions regarding their acceptance of
SDF to arrest ECC. Participants were primarily recruited through Agency of New American’s
refugee women’s class using the survey as shown below. The Agency of New America’s refugee
women’s class provides training several days of the week based on language groups. Participants
also were encouraged to ask their refugee friends who were not in class to take part. Refugee
parents were also recruited from the Islamic Center of Boise (Mosque) and Imam Hussain
Islamic Center (Mosque). Other participants were recruited on social media (Facebook page for
the Arabic community who live in Idaho).

Participant recruitment and survey completion occurred over a three-week span (between
August 10 and August 29, 2021). The refugees were from Congo, Kenya, Burundi, Iraq, Syria,
Nepal, and Afghanistan. Due to potential language barriers the survey was administered verbally

through one-to-one interviews by this researcher. No interpreters were used because participants
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were required to speak English or Arabic (the researcher spoke both languages). The survey
questions received research approval from the ISU Institutional Review Board IRB-FY2022.
Measures

The focus of this pilot study is on refugee parents understanding and perception of SDF
treatment. There were 20 questions developed for the survey which was divided into seven
sections. The survey took 15-20 minutes to administer.

Section 1 obtained participant demographic information, such as whether they have
children, how many, age and gender, how long the participant had been in the US.

Section 2 asked about the importance of primary teeth so that the level of awareness of
the importance of primary teeth among refugees could be determined. It also asked that they rate
that importance on the Likert scale. It also determined their knowledge of what a cavity is.

Section 3 determined how the child’s behavior affects the parent’s acceptance of SDF.
The questions are about the child’s anxiety, reaction to their last dental visit, and the child’s
behavior at the dental office.

Section 4 discovered how having dental insurance affects the parents’ decision on
treatment options. The questions determined whether the parent had dental insurance and what
type. Also established were whether the child made regular dental visits, what procedures had
been performed, and the parent’s opinion of the procedure.

Section 5, determined the refugee parents’ acceptance of SDF treatment as the main
outcome variable. in particular the participant was asked to make a choice between invasive

treatment or noninvasive but esthetically less pleasing topical treatment that leaves a stain.
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Section 6 determined refugee parents’ perception of SDF. In particular the questions
established whether they were aware of SDF, what their understanding of it was, their concerns,
their perceptions of SDF safety and effectiveness.

Section 7 determined the relationship between the education level and the acceptance of
SDF treatment. In particular, it established the education levels of both primary and secondary
caregivers.
Analysis

For the quantitative aspects of the survey, Jamovi was run. Bivariate analyses were used
to determine factors associated with SDF acceptance. The Chi-square test for association was
used for tables larger than 2x2, the chi-square continuity correction test for 2x2 tables, and
Fisher’s exact test for 2x2 tables with small counts. The alpha level was set to 0.05 to determine
statistical significance. Because of the small sample size (n=34), no additional analyses were run.
As a survey was conducted with help of an interviewer, there were no missing data.

For the qualitative survey, data analysis was conducted using HyperResearch. Interviews
were copied and pasted in a word document. To maintain confidentiality, numbers and letters
were used for each participant. Then a hyperresearch study file was created by opening the
interviews in the hyperresearch application. This was then coded and thematically analyzed.

After reviewing the entirety of the selected responses, an appropriate term was assigned
to each selected response to organize the data so that opinions could be analyzed by creating a
codebook using HyperResearch’s tools (Glesne, 2016). Each response was taken as a unit of
analysis. This was helpful in in developing codes. The codes that were similar were then grouped

together in order to develop a theme which encapsulated several codes. The 71 initial codes were
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sorted into six different identifiable themes so as to better understand the opinions of refugee

parents living in Idaho regarding the application SDF to manage ECC.
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Chapter 1V: Results

Thirty-two mothers and two fathers, a total of 34 participants, who came to the United
States as refugees and had children 12 years of age or under participated in this study. Most
participants had children between 6 and 12 years (44.1%). The quantitative data indicated that,
overall, most participants considered primary teeth important, thought it was important to look
after primary teeth, knew what a cavity was, had children who were anxious about dental visits,
had Medicaid insurance, and made regular dental visits for their children. Restorative treatment,
such as the placement of a dental restoration (filling) was the treatment option most
recommended for their children.

From the qualitative data, six themes emerged: fear, cooperation, concerns, esthetics,
awareness, and acceptance. Fear is children of refugee parents who are anxious and afraid of
dental visits or injections. Cooperation is the positive or negative behavior of the child at the
dental office. Concerns are factors related to decision making. Esthetics is the concern or lack of
concern about the cosmetic side effect of the SDF treatment or filling. Awareness is the refugee
parents’ knowledge or lack thereof about SDF treatment. Acceptance is the refugee parents’
agreement to or refusal of SDF treatment and the stain for primary teeth.

Fear:
Most children of refugee parents were afraid of dental visits or anesthesia. Reaction ranged from
mild, expressing fear, to extreme, crying or refusal to enter the office:

“My son was scared of the shot, but after the shot he reverted back to normal.”

“She was so scared about her appointment. They gave her some laughing gas. When they

give her the shot she freaked out and was not cooperative.”
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Cooperation:

Reactions varied from good behavior to enjoying the visit. Some were cooperative at the dental

office:
“Both of my children were behaving normally and acted like adults.”
“All of my children behave good and they like the dental visit.”

Others had a positive experience with filling or crown:
“The filling was good because my child doesn’t complain of pain or discomfort. It is
better to treat baby teeth than no treatment.”

Concerns:

Some parents were concerned about the effect of nitrous oxide or general anesthesia:
“The treatment saved their baby teeth, keep their mouth healthy, I like how the dentist
use x-ray to check for cavity in the teeth every six months. However, I don't like using
general anesthesia or laughing gas for my children because I think it will affect their
brain health.”

Others had a negative experience with filling or crown:
“I don’t think the treatment was right. I am against a crown because I think the crown
will affect the permanent tooth coming in.”

Esthetics:

Some parents had esthetic concerns:
“I didn’t like the results because the color of the filling doesn’t match the color of the
tooth; however it was worth it to fix my children’s teeth to relieve the pain.”

Others accepted the stain on primary posterior teeth but not on anterior teeth:
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“I have no real concerns because the stain is okay for the baby teeth but I really don’t
like the stain on the front teeth”
Another associated the black stain with caries:
“I thought the tooth were not treated because it was black, when I asked they said this
what happens, the silver diamine fluoride turns decay black.”
Awareness:
Most parents were not aware of SDF treatment.
“This is the first time I heard about this treatment.”
Acceptance:
In general, most parents were not aware of SDF but they would accept it if recommended by the
dentist:
“I don’t think that my children’s dentist mentioned this treatment. If the dentist
recommends it, I would accept it.”
Returning to the four research questions:

RQ1: What is the refugee parent’s or caregiver’s perception of SDF?

Most participants (31/34; 91.2%) were not aware of SDF treatment. 69.7% (23/33) of
participants’ children had never had SDF treatment, while 27.3% (9/33) of participants were
unsure if their children had the treatment (Tablel). From 23 responses about the information
parents had about SDF and the reason of refusal of SDF treatment before this study, 20 (87%) of
responses indicated a lack of awareness of SDF treatment; some parents reported that they would
accept the treatment now that they understood it.

“I don’t think that my children’s dentist mentioned this treatment. If the dentist

recommends it, I would accept it.”
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“I didn’t refuse the treatment I had no idea about it. I would accept the treatment if the

dentist recommended it.”

“Nobody told me about it. I only know fluoride but never heard about silver diamine

fluoride, may be my daughter didn’t need it.”

“I didn’t refuse that treatment. The dentist recommended general anesthesia or laughing
gas to do fillings for my daughter. For my 9 year old boy the decay was only in two teeth
and the dentist recommended laughing gas but I refused to use the laughing gas, then he

used local anesthesia and white filling. My little one did his filling at school and come

back home with white filling.”

The language barrier limited communication between parents and dentist about SDF treatment:

“I am not sure if the dentist mentioned this treatment. I don’t speak English.” (this has

been translated from the participant’s native language).

“I don’t understand or read English.” (this has been translated from the participant’s

native language).
Only three participants were aware about SDF treatment:
“It is a fluoride filling, better than drilling and filling the tooth.”

“I heard that this material will darken the decay a little bit, but I don’t have much

information about it.”
“It help to stop the decay, but turns the decay black.”

From these three participants, who were aware of SDF, two participants thought SDF was only

for adults:

“I don’t remember that the dentist had recommend it for my children. The dentist had

recommend it for me only”
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“I don’t remember them mentioning this treatment for my children”

RQ2: What do refugee parents or caregivers think about the efficacy and safety of SDF?

Some reponses indicated no concern about the safety or efficacy of SDF:

“I think it is safe because the dentist recommend it to save the tooth and I trust the
dentist”

“My kids have had it for six months and they are fine.”

“I think it is safe if the dentist recommend it.”

’

“It may be effective but [ am not sure.’
“It is more effective than filling and crown and it is better than general anesthesia.”
One response indicated concern of SDF safety for children:

“I don’t think it is very safe for children but I don’t have enough information to judge.’

RQ3: What is the opinion of refugee parents or caregivers regarding the application of SDF to

their children’s primary teeth as opposed to restorative surgery?

When asked, 13 (38.2%) participants preferred filling and 13 (38.2%) preferred topical
treatment for their children. However, when compared to surgery, 24 (70.6%) prefer SDF and
would accept the stain. Only one participant had tried SDF for their children; this participant

stated that they would recommend SDF to others (Tablel).

)

ROQ4: What factors are associated with refugee parents' willingness to accept SDF treatment for

their children?

The age, gender, and child’s anxiety, were not significantly associated with the parents’

most important treatment goal regardless of the type of procedure (P>0.05) (Table 2). Similarly,

the parents’ highest level of education, acculturation, and knowledge of SDF treatment were also
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not significantly associated with the parents’ most important treatment preference regardless of

the type of procedure.
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Table 1: Respondent characteristics and perceptions of oral health and silver diamine fluoride

among refugees in Southwest Idaho, 2021

N (%)
Section 1: Participant information
Do you have children
Yes 34 (100)
How many children do you have 12 years or under
1 8(23.0)
2 14 (41.2)
3 7 (20.6)
4 5(14.7)
What is the age of each child
All under 6 8(23.5)
Between 1 and 12 11 (32.4)
Between 6 and 12 15 (44.1)
What is the gender of each child
Male 10 (29.4)
Female 11(32.4)
Both 13 (38.2)
How long you have been in the United States
Five years or less 18 (52.9)
More than five years 16 (47.1)
Section 2: Importance of primary teeth
Are baby teeth important
Yes 32 (94.1)
No 1(2.9)
Unsure 1(2.9)
How important it is to take care of baby teeth
Extremely important 15 (44.1)
Very Important 6(17.6)
Somewhat important 1(2.9)
Neutral 12 (35.3)
Do you know what a cavity is
Yes 25 (73.5)
No 8(23.5)
Unsure 1(2.9)
Section 3: child behavior
Is your child anxious about dental visits
Yes 16 (47.1)
No 15 (44.1)
Unsure 3(8.8)
Section 4: dental treatment related to the child
Do you have dental insurance
Yes 32 (94.1)
No 2(5.9)
What dental insurance do you have (if any) *
Medicaid 29 (90.6)
Delta dental 309.4)
Do you take your child to the dentist every six months
Yes 19 (55.9)
No 15 (44.1)
Has your child had any dental procedures
Yes 29 (85.3)
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No 5(14.7)
What dental treatment did your child have®

Filling 21(72.4)
Topical 1(3.4)
Unsure 7(24.1)
Section 5: treatment preference

What kind of dental procedure would you prefer your child to have for tooth decay

or cavity

Filling 13 (38.2)
Sealant 7 (20.6)
Topical 13 (38.2)
None 1(2.9)
What would you rather your child have: invasive treatment such as surgery or

topical treatment such as putting a treatment solution on the decayed portion of the

tooth that will leave a black stain on the decayed portion of the tooth

Invasive 10 (29.4)
Topical 24 (70.6)
Section 6: parents’ knowledge about SDF treatment

Have you heard of Silver Diamine Fluoride SDF

Yes 3(8.8)
No 31 (91.2)
Did the dentist or dental hygienist discuss SDF treatment during the dental visit ¢

Yes 1(3.2)
No 21 (67.7)
Unsure 9(29)
Did your child ever have a SDF treatment? ¢

Yes 1(3.0)
No 23 (69.7)
Unsure 9 (27.3)
Would you recommend SDF treatment to other parents to treat their children’s

primary teeth for decay (cavities)

Yes 1 (100)
Section 7: parent’s level of education

What is your educational levels

Bachelor degree 7 (20.6)
Some college 2(5.9)
Associate degree 6 (17.6)
High school 8(23.5)
Less than high school 11(32.4)
What is the second caregiver (if any) educational level

Bachelor degree 5014.7)
Some college 1(2.9)
Associate degree 6 (17.6)
High school 8(23.5)
Less than high school 14 (41.2)

* sample size was 32
b sample size was 29
¢ sample size was 31
sample size was 33
sample size was 1

d

e
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Table 2: Knowledge of Silver Diamine Fluoride and demographic characteristics of refugees in

Southwest Idaho according to dental treatment preference

Invasive or topical
treatment preference

Treatment preference

Total Invasive Topical P.value Filling Sealant Topical P.value
Child anxiety 1.000 0.856
No 15 (44) 4 (40) 11 (46) 5@38) 4(50) 6 (46)
Yes 19 (56) 6(60) 13 (54) 8(61.5) 4(50) 7 (54)
Age 0.825 0.967
All under 6 8 (24) 2(20) 625 3(23) 225 3(23)
Between 1 and 12 11(32) 4(40) 729 431) 225 539
Between 6 and 12 15 (44) 4(40) 11 (46) 6(46) 4(50) 5(39)
Gender 0.775 0.164
Male 10 (29) 330) 729 6(46) 1(13) 3(23)
Female 11(32) 440 729 3(23) 5(63) 3(23)
Both 13 (38) 3(30) 10(42) 4(31) 225 759
Parents highest level of 1.000 0.53
education, n (%)
Post high school degree 17 (50) 5(50) 13(54) 7(54) 5(63) 538
High school or less 17 (50) 5(50) 11 (46) 6(46) 3(38) 8(62)
Years in the US 1.000 0.105
5 years or less 18 (53) 5(50) 13(54) 8(62) 6(75 431
More than 5 years 16 (47) 5(50) 11 (46) 538 225 9(69)
Knowledge of SDF 0.201 0.916
No 31 (91) 8(80) 23(96) 12(92) 7(88) 12(92)
Yes 3(9) 2 (20) 1(4) 1(8) 1(13) 1)
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Chapter V: Discussion

To the best of our knowledge, this is the first mixed method study involving the opinions
of refugee parents who live in Idaho regarding the application of SDF treatment on their
children’s primary teeth and determining the factors influencing refugee parents’ decisions. In
general, most participants were unaware of SDF treatment (91.2% unaware). The qualitative
study reinforced this result. Frequency clouds demonstrate the term “previously unaware about
SDF” is prevalent (Figure 1). Most refugee parents were not aware of SDF treatment prior to
participating in this study, and said that they would accept the SDF treatment if the dentist
recommended it for their children. Kyoon-Achan et al. (2021) also found parents would accept
SDF treatment for their children if the dentist recommended it. Unlike this study where a few
parents had heard about SDF, none of the parents in the Kyoon-Achan et al. study was aware of
SDF prior to the study dentist’s recommendation. Kyoon-Achan et al did not mention whether
any participants in their study were refugees (2021). Given most refugees do not speak English
fluently, the language barrier limits their ability to understand the dentist’s recommendations for
treatment for their children. Only three participants were aware of SDF treatment. Two of them
thought SDF treatment was only for adults. Only one refugee participant had children who
received SDF treatment.

Some participants had no concern about safety and efficacy if the dentist recommended
it. However, one participant thought SDF was not safe for children. There were concerns about
the visible black stains on anterior teeth. However, participants were more accepting of SDF for
posterior teeth where the stains are not visible. The acceptance of SDF treatment increased to
70.6%, despite the esthetic consequences, when compared to invasive procedures such as

surgery. In the Crystal et al. (2017) study, parents were also less accepting of SDF treatment on
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anterior teeth. Parent’s acceptance of SDF treatment even given esthetic issues changed once
they were made aware that the alternative would be general anesthesia, cutting of the tooth
structure, and the placement of a dental restoration. Again, we do not know if this study included
refugee participants.

Factors such as the child’s anxiety, gender, and age, the parents’ acculturation,
knowledge of SDF treatment, and parent’s highest educational level did not show significant
effects on the parents’ decision. This lack of statistical significance is potentially due to the small
sample size, rather than the lack of an actual association. There was a preference for the less
invasive type of procedure but that preference was not significantly related to any factor. While
the Bagher et al., (2019) study found that parents more readily accepted SDF treatment for
uncooperative children. This study did not include refugee participants.

The Health Belief Model is useful to interpret and predict factors related to refugee
parent’s intentions to accept SDF treatment for their children. The health belief model suggests
that a person’s behavior regarding their health is directly related to their beliefs and attitudes. To
formulate the survey questions for this study, acculturation factors were considered. These
factors included refugee parents’ knowledge about the importance of primary teeth which may
influence their perception of the benefits of SDF (Kumar et al 2019).

One limitation of this study is the small sample size. Because of that, the findings cannot
be generalized to the entire refugee population. Recruiting more refugee participants for this
study was difficult due to the Covid-19 pandemic. A limited number of the refugee population
were able to join the refugee women'’s classes or Mosques where data collection was done
because of fear of face-to-face contact and contracting Covid-19. Because many had not heard of

SDF treatment, and a dental filling was the most recommended treatment, their choices were
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limited. A larger study that includes refugee parents whose children have been treated with SDF
would be required to provide a clearer understanding of the choices they would make as SDF
treatment can be a way to benefit multiple populations. In the future, it would be interesting to
investigate the acceptance of SDF among parents with medically compromised children.

Overall, SDF is a good treatment option for a very young child who is not ready to sit on
the dental chair, or a patient who cannot receive dental anesthesia, or for arresting caries to
maintain teeth nearing exfoliation. Moreover, SDF is a good treatment option during the Covid-
19 pandemic especially for children under 12 who cannot have the covid-19 vaccines because the
treatment generates no aerosol. Informing parents about SDF is a good method to raise their
awareness of SDF treatment and to expand its use. Information about oral health and the safety,
effectiveness, and adverse effect of SDF treatment in the refugee’s native language is needed to
increase their awareness and reduce the oral health disparities in children of refugees. Dentists or
dental hygienists need to use before and after pictures of SDF treatment for more clarification,
especially to parents with limited or no English.

These findings indicate that refugee parents are aware that the primary teeth will be
replaced by permanent teeth so they would sacrifice aesthetic outcomes for a less invasive
procedure. From a public health view, because parent perception and acceptance of proper dental
care and their ability to pay for that care are the main barriers to treatment, this study contributes
to the public health community’s ability to reduce the oral health disparities and risk of
childhood caries in refugee communities. This can also have an effect on protecting and

improving oral health among the refugee population.
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Figure 1: Frequency cloud
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