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Parents’ and Children’s Acceptance of Silver Diamine 

Fluoride Application on Primary Teeth in the United Arab 

Emirates
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Purpose: To assess the acceptance of silver diamine fluoride (SDF) application on children’s teeth among parents
and children in the United Arab Emirates (UAE).

Materials and Methods: A pre-tested questionnaire and clinical photographs of SDF-treated teeth were employed 
to determine preferences among 370 parents for its use in managing dental caries in their children’s teeth. A simi-
lar number of children ages 4 to 8 years were also interviewed, and their reaction to SDF was assessed through a
facial image scale after showing pictures of pre- and post-SDF treated primary teeth.

Results: 265 mothers and 105 fathers participated in this study. The Χ2 test was used to test for the statistically 
significant differences between parental perceptions. Almost all parents responded that SDF was either unaccept-
able or extremely unacceptable for their children’s anterior teeth in comparison to 63% for posterior teeth
(p = 0.009). Fathers were more comfortable with SDF treatment for posterior teeth on a scale of 3.1 out of 4, in
comparison to 1.8 for mothers (p = 0.007). Parents with limited education (up to primary school) showed greater 
SDF acceptance in comparison to college-graduate parents (p = 0.000). The level of parental SDF acceptance in-
creased with the children’s behavioural barriers. The older children had a lower acceptance rate, at 1.2 and 2.5 for 
anterior and posterior teeth, respectively (p = 0.000). 

Conclusions: SDF was acceptable to UAE-based parents for posterior teeth; however, they preferred it for anterior 
teeth only when advanced behavioural management (e.g., sedation) was advocated. Socioeconomic factors moder-rr
ated their SDF preference regarding the location of tooth and treatment difficulty. Younger children were relatively 
more receptive to SDF use than were older children. 
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The topical application of silver diamine fluoride (SDF)
has been advocated as a “non-invasive caries progres-

sion inhibition method” to manage active lesions, particu-

larly when conventional operative strategies cannot be ap-
plied in children with limited cooperative behaviour. If the 
required treatment is not provided in time, it will eventually 
lead to odontogenic infections resulting in endodontic treat-
ment or premature loss of teeth due to extraction.10 In
such situations, advanced pharmacological behaviour man-
agement methods, such as sedation or general anesthesia, 
are often warranted to provide high-quality dental treatment. 
However, many parents do not prefer these techniques, not
only because they are more expensive.20

Dental caries in the United Arab Emirates (UAE) is still a 
major paediatric health problem, as concluded in a system-
atic review conducted by Al Anouti et al.2 The prevalence 
rate in 5-year-old children in the UAE is about 74%.15 The 
use of SDF has been drawing increasing attention among
dental practitioners.18 It has an anti-bacterial effect, en-
hances remineralisation of dentin, arrests caries, and can 
replace stressful restorative procedures in young chil-
dren.10 In UAE, the authorities too have allowed its use as
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a part of minimal intervention caries management since the 
outbreak of the COVID-19 pandemic.13

However, SDF causes black discolouration of carious 
enamel and dentin, which may be an obstacle to its usage.
Parents may refuse to accept its topical application, as the
staining affects the child’s aesthetic appearance, particu-
larly if applied to anterior teeth. The literature shows that
parental apprehension about the tooth discolouration as-
sociated with SDF is a concern for many providers.9 Up to
now, no data has been available from the UAE on parental
preferences for SDF application on children’s teeth. More-
over, aesthetic concerns in primary teeth have been studied 
mainly from the point of view of parents. The children’s aes-
thetic perception should also be given due consideration
while planning a study, as they are conscious of their own 
dental aesthetic appearance and that of the other chil-
dren.8 To the best of the present authors’ knowledge, no
such study has investigated the post-SDF aesthetic con-
cerns in children. The purpose of this quantitative study 
was to evaluate SDF acceptance among UAE-based parents
in the management of their children’s caries in different 
clinical scenarios, and also to understand the reaction of 
their children toward SDF application. The null hypothesis
tested was that there is no difference between parental and
child acceptance levels of SDF treatment.

MATERIALS AND METHODS

Ethical approval was obtained from the institutional re-
search ethics committee.

Participants

Three hundred seventy parents who attended dental clinics
for treatment of their children’s teeth and fulfilled the estab-
lished inclusion requirements were selected. The sample
size was calculated using statistical power analysis soft-
ware (G Power version 3.1.9.7), considering a margin of 
error of 0.5% with a power of 80%. The participation criteria
were parents who have had at least one child with a previ-
ous dental experience that included caries removal by ro-
tary handpiece, the age of the child was between 4 to
8 years old, and agreement to participate was given by sign-
ing the consent form. If the participating parents had more 
than one child who had prior experience with rotary dental 
instruments, they were asked to respond about their young-
est child. Parents experiencing their child’s first dental visit
or those with a child that did not have any previous dental 
treatment experience with handpiece were excluded. 

Questionnaire

A previously developed and tested parental questionnaire 
was modified according to the requirements of the present 
study.7 The revised version was further pre-tested for both
face and content validity to avoid two-in-one, confusing, and
leading questions. The questionnaire survey was pilot
tested on a subset of 20 parents and children who were not
a part of the final sample. Five faculty members were given

the same questionnaire and asked individually to assess its
content validity and rate each question using a 4-point
scale. The revised questionnaire was also distributed to a
representative sample, and survey administration was then
repeated after two weeks amongst the same group to as-
sess its consistency and reliability.

The main investigator was then trained and calibrated in
the method of filling out the questionnaire through a pilot 
study on a set of 10 parents with their children. They were 
given detailed explanations about the questionnaire and its 
coding manual and rubrics. Initially, structured information
on application steps, cost, advantages, and disadvantages
of SDF was delivered to the parents. The details given to 
them included: SDF is a liquid that can be painted on the 
tooth cavity, and this solution will stop the cavity from be-
coming larger. Parents were also informed that the liquid 
changes the cavity colour, which will make it darker. Reas-
surance was given to them that the darker colour serves as 
a guide that ensures the treatment is effective. Parents 
then observed high-quality colour clinical photographs of 
dental caries in anterior as well as posterior primary teeth 
before and after SDF application. They were asked if the 
post-treatment discolouration shown through the photo-
graphs would be acceptable to them. Their queries were 
answered in a standardised manner and responses were 
filled in on a Google form. After the parents finished filling
out the questionnaire, the investigator met the child and
explained that the SDF application is a simple, quick 
method, and does not require the use of a handpiece.
There would be no shrill noise; furthermore, akin to nail pol-
ish on nails, it is a polish for the teeth. All the children were
given similar information irrespective of their age group to
maintain uniformity.

The first section of the questionnaire had information on
demographic data of the participants, including their socio-
economic and educational status, ethnicity, number of chil-
dren, and age of their child. In the second part, parents 
were asked about their child’s cooperation during the previ-
ous dental experience. In the third section of the question-
naire, parents were given five different situations where 
their child needed a dental filling, to determine their prefer-r
ence for SDF in that particular situation. Scenario 1 evalu-
ated parental SDF acceptance levels even if their child was
cooperative enough to do the filling; scenario 2 checked 
their preference for SDF if the child was upset, but could
cooperate enough to complete the fillings. The third sce-
nario was their acceptance levels where the child kicked or 
screamed and was not cooperative enough to complete the 
restoration; while the fourth and fifth situations assessed
whether parents favoured the use of SDF in place of either 
nasal sedation or general anesthesia to perform the fillings. 
Each of the five scenarios was further divided into primary 
anterior and posterior teeth. To rate the acceptance of SDF 
treatment, parents were given choices on a 4-point Likert 
scale ranging from extremely unlikely, slightly unlikely, 
slightly likely, to very likely. The last part of the question-
naire had a facial image scale (FIS) for the children to as-
sess their own reactions if SDF were applied to their teeth.
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Interview

The questionnaires were completed through a personal
meeting. If both parents were accompanying the child on
the day of the interview, then the preference was given to
the mother to participate in the questionnaire completion. 
Special efforts were made to ensure that the parent under-rr
stood each question and that their queries were answered
before they selected an option. Similarly, children were
given information about SDF in simple language and they 
selected a face from the FIS that reflected their feelings
after they had a look at associated post-treatment discolou-
ration through clinical photographs. After every ten ques-
tionnaires, parent and child-completed entries on the data 
collection sheet were re-checked to ensure there were no
unanswered questions.

Statistical Analysis

The collected data were tabulated and statistically analysed
using Windows SPSS, version 27 (IBM; Chicago, IL, USA).
Frequency analysis was carried out to obtain the percentage 
of the responses, while the Χ2 test was used to determine
statistically significant differences between the responses
and each independent variable. The dependent variable was 
the parental acceptance of staining associated with SDF 
treatment, and the independent variables were parental 
gender, education level, age of the child, and family income.
Statistical significance was set at 5% (p < 0.05).

RESULTS

A total of 370 parents (265 mothers and 105 fathers) par-rr
ticipated in the current study. The greatest number of par-
ents (64%) were 31–40 years old (Table 1). Sixty-one per-
cent of children were 6–7 years old, while 20% of the 
remaining children were 4–5 years old and 8 years old. The
majority of parents (78%) were of Arab nationality, followed 
by 15% of South Asian descent, with a few Gulf Cooperation 
Council nationals and Filipinos. Parental education status
varied from 65% who completed middle or high school, to 
34% with a college degree. In terms of monthly income, the
highest number of respondents (64%) was in the 5000–
10,000 AED income group, and around 35% of parents had 
a combined family income of 10,000–15,000 AED.

Almost all parents responded that SDF was either unac-
ceptable or extremely unacceptable for anterior teeth, de-
creasing to 63% for posterior teeth (Fig 1). This distribution
was statistically significantly different (p < 0.009). SDF pref-ff
erence levels of UAE-based parents increased with their 
children’s increased difficulty in receving a conventional fill-
ing in both anterior and posterior teeth. The results are pre-
sented in terms of their mean acceptance rating scores, 
ranging from 1 to 4 points, with 1 indicating “extremely un-
likely” and 4 indicating “very likely” (Fig 2). It was found
that the mean parental score was low for both anterior and
posterior segments of teeth if the child was cooperative
enough to receive a conventional restoration with 1.2 and 
1.5 points for anterior and posterior teeth, respectively. 

However, the average parental acceptance levels increased
to 3.1 points for the anterior teeth and 3.8 points for the
posterior teeth in extreme situations, where their child 
would require pharmacological intervention such as general
anesthesia to receive a dental restoration. This difference
was statistically significant (p = 0.002). 

Parental mean acceptance levels of SDF by gender were
quite similar in terms of anterior teeth (Table 2). However, 
the difference was more noticeable for posterior teeth, with
fathers’ acceptance of SDF being twice that of the mothers’
for posterior teeth, that is, the fathers’ score was 3.1 vs 
1.8 for mothers. This difference was also statistically sig-gg
nificant (p = 0.007). It is also apparent from Table 2 that 
parents became more receptive to SDF for both anterior 
and posterior teeth with an increase in their age. Mean ac-
ceptance levels of parents in the age group of ≤30 years 
had scores of 1.3 and 1.8 for anterior and for posterior 
teeth, respectively. The corresponding scores for parents 
who were in the older age group ≥40 years had a statisti-
cally significantly higher acceptance level of SDF compared
to the younger group, with a score of 2.3 for anterior teeth 
and 3.2 for posterior teeth (p = 0.003). 

Table 1  Demographic characteristics of parents
responding to the survey (n = 370)

n (%)

Gender 

Female 
Male 

Age (years)

≤30 
31–40 
41–50
≥51 

Education

Primary school
Middle school 
High school 
Graduated from college 

265 (71.7)
105 (28.3)

20 (5.4)
237 (64.1)
106 (28.6)

7 (1.9)

4 (1.1)
74 (20.0)

167 (45.1)
125 (33.8)

Income (per month)

0 AED – 5000 AED* 
5000 AED – 10,000 AED 
10,000 AED – 15,000 AED 
15,000 AED – 20,000 AED 

Ethnicity

Arab 
Filipino
Gulf Council Countries (GCC)** 
South Asian 

Child’s age (years)

4–5 
6–7 
8

1 (0.3)
236 (63.8)
129 (34.9)

4 (0.5)

287 (77.6)
13 (3.5)
15 (4.1)

55 (14.9)

71 (19.2)
226 (61.1)
73 (19.7)

*AED: Arab Emirati Dirhams. **GCC: Alliance of Saudi Arabia, Kuwait,
United Arab Emirates, Qatar, Bahrain, and Oman.
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3.9 for anterior and posterior teeth, respectively, in the low-
est parental income group of 0–5000 AED per month. Par-rr
ents who had the highest income of 15,000–20,000 AED 
per month showed the least acceptance of SDF; this was 
statistically significant (p = 0.005). 

It was quite evident that older children had the least
preference for SDF for both anterior and posterior teeth
(Table 2). Children 4–5 years old had a mean acceptance 
score of 2.3 and 3.1 for anterior and posterior teeth, re-
spectively, while the corresponding rates for children
6–7 years old were 1.8 and 2.7. The 8-year-olds had the

Similar trends were observed when parental preferences
were compared with their education and income (Table 2). 
Parents in lower educational brackets and lower-income 
groups were more receptive to SDF for their children’s
teeth. Parents who were educated only until primary school
had a higher acceptance rate at 2.4 for anterior teeth and
2.7 for posterior teeth, in comparison to participant parents 
with a higher level of education. Those who finished high
school or college had a lower acceptance score of up to 1.5 
for anterior and 2.1 for posterior teeth. It was also seen
that the mean acceptance rating was highest at 2.8 and 

Fig 1  Parental acceptance 
of SDF based on aesthetics 
(p = 0.009).

Fig 2 Parents’ mean acceptance
scores of SDF treatment based 
on the child’s behaviour 
and tooth location (p = 0.002).

%
 o

f 
pa

re
nt

s

100.00%

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%
0.3% 1.1%

15.1%
21.6%

11.6%

40.0%

87.0%

23.2%

Acceptable Slightly 
acceptableacceptable

Slightly 
unacceptable

Extremely 
unacceptable

Anterior teeth Posterior teeth

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

M
ea

n 
ac

ce
pt

an
ce

 r
at

e

Anterior teeth Posterior teeth

Cooperative

Sedation required GA required

Upset but could cooperate Kicked or screamed

1.2

1.7

1.9

2.3

3.1

1.5

2.3

2.9

3.1

3.8



doi: 10.3290/j.ohpd.b3680331 537

Walia et al

lowest acceptance score for anterior teeth – 1.2 – vs 2.5 
for posterior teeth; this difference was statistically signifi-
cant (p = 0.000).

DISCUSSION

Contrasting results have been obtained from various studies 
conducted in different parts of the world to assess parental 
perceptions of SDF staining. In a study7 conducted in the
New York area of the US, parental acceptance levels were
75%, while another study from a community dental clinic in 
Oregon, USA, measured parental acceptance of SDF at
83%.10 More than 90% of US-based program directors in pae-
diatric dentistry believe that parental acceptance of SDF is a 
concern.16 In two studies published in Saudi Arabia, the ma-
jority of 222 parents rejected this kind of treatment,3 while in
another study 43% of parents objected to the staining
caused by SDF treatment.5 However, in a clinical trial carried
out in India with 38% SDF to arrest active carious lesions, 
91% of participating parents approved the treatment.20 A sur-rr
vey done in China concluded that the easy and pain-free ap-
plication of SDF compared to the conventional ‘drill-and-fill’ 
approach was considered advantageous by parents.23

Evidence obtained from the above-mentioned studies im-
plies that parental concerns about the SDF staining tend to 
vary. The fact should be acknowledged that these surveys

took place in settings where aesthetic concerns are differ-rr
ent, and therefore cannot be compared with standards of 
other countries.5 Aesthetic considerations are important for 
parents in the selection of their children’s dental treatment. 
Holan et al13 found that parents always preferred to have 
an aesthetic treatment for anterior teeth for their children. 
The current study is the only investigation from the UAE
which has evaluated children’s reaction to SDF dark discol-
ouration on their primary anterior and posterior teeth along
with the respective parental preferences. 

One of the salient findings obtained from the current sur-rr
vey is the higher parental acceptance of SDF for posterior 
teeth than in the anterior teeth in all situations, which is 
similar to the results of many other studies.3,5,7 This is 
probably because the parents were conscious of their chil-
dren’s dental aesthetics and were sure that the posterior 
teeth would not show when smiling and hence not affect 
their children psychologically. Many parents agreed to SDF 
treatment to avoid sedation or general anesthesia as a
treatment option in the present study. This outcome also
resembles the surveys carried out by Akshitha et al4 and 
Crystal et al.7 The data suggest that parents try to avoid 
pharmacological behavioural management to deliver the re-
quired treatment for their children’s carious teeth. This also 
can be due to parental opinions on pharmacological meth-
ods being more hazardous for their child’s life as well as
costlier vs SDF treatment. 

Table 2  Parental preferences according to their demographic characteristics and children’s reaction to SDF treatment
according to age

Parental demographic variable*

Mean acceptance rating** 

p-value*Anterior teeth Posterior teeth

Gender

Female (mother)

Age (years)

≤30 
31 – 40
41 – 50 ≥51

Education

Primary school
Middle school
High school
College graduate

Income

0 – 5000 AED
5000 – 10,000 AED
10,000 – 15,000
15,000 – 20,000 AED

Children’s age (years)

4–5
6–7
8

1.1 

1.3
1.7
2.3
2.5

2.4
2.1
1.5
1.1

2.8
2.3
1.8
1.1

2.3
1.8
1.2

1.3

1.8
2.5
3.2
3.6

2.7
2.5
2.1
1.3

3.9
3.1
2.6
2.3

3.1
2.7
2.3

0.007*

0.003*

0.000*

0.005*

0.000*

**Rating scale: 1: extremely unlikely; 2: slightly unlikely; 3: slightly likely; 4 very likely. *Statistically significant.
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In this study, both mothers and fathers had a lower ac-
ceptance level for SDF treatment when indicated for anter-r
ior vs posterior teeth. This is in contrast with a survey done 
by Clemens et al,6 who inferred that most parents agreed 
or strongly agreed about their discomfort with post-SDF ap-
plication staining. The finding from the present study that
fathers highly accepted SDF for posterior teeth in compari-
son to mothers was also different from the results of a 
study which found that both genders had similar low accep-
tance of SDF treatment in posterior teeth due to aesthet-tt
ics.3 Peretz and Ram17 concluded that older parents pre-
ferred to have a quicker dental procedure for their children.
This was the case in the present study as well, where pa-
rental preferences were highly influenced by their age. The
younger the parents, the lower their acceptance of SDF 
treatment; this preference increased for both anterior and
posterior teeth with an increase in parents’ age. More 
highly educated parents were more concerned about the 
aesthetic appearance of their children’s teeth.1 This agrees 
with the results of the present survey, where the parents 
who were educated up to college or high school had a lower 
acceptance level of SDF treatment. 

The SDF acceptance levels were higher among 4- to 
5-year-olds; as expected, their preference levels decreased
as they grew older. Their responses may also have been
influenced by the fact that they found the noise and vibra-
tion of the handpiece annoying, and hence preferred SDF. A 
study assessed the effect of noises made by dental instru-
ments on dental fear in children and found that children
aged 6 years or younger were most frightened of the hand-
piece noise.15 The children’s reaction to SDF was assessed
in this study through a facial image scale (FIS), as very 
young children lack the cognitive ability to complete ques-
tionnaires, and indirect behavioural measurements are the 
only real alternative to evaluate their preferences.19 The FIS 
contains some pictures that are ambiguous in what they 
portray and children took time to answer. However, a sys-
tematic review and meta-analysis on the effectiveness of 
various children’s dental anxiety scales used in paediatric 
dentistry has concluded that the FIS scale is equivalent to 
other methods in assessing anxiety levels in a paediatric 
population.22

This study can have a positive effect on the management
of caries, as parental acceptance is a major factor in choos-
ing SDF and lack of knowledge could be a barrier to the ac-
ceptance of SDF. Well-designed randomised controlled trials 
should be planned to assess parental acceptance of SDF in 
primary and permanent teeth, especially for children with spe-
cial healthcare needs and in low socioeconomic-status com-
munities. Decision-making factors such as cost, safety, and
alternatives for more aesthetic and permanent restorations 
as their child’s cooperation improves should also be evalu-
ated to study the parental preferences for SDF treatment.

Limitations

Parental responses could have been influenced by per-
ceived pressure to respond positively or as a response to
the success of SDF treatment. The results obtained would 

have been more accurate if the questionnaire had been
filled in after the clinical application of the SDF on their 
children’s teeth and not by showing pre- and post-SDF ap-
plication pictures. None of the parents who participated 
had a child who had been treated with SDF. This study in-
cluded very few high-income parents, which could also influ-
ence the results. Children self-reported their SDF prefer-
ences with a facial image scale. This could have led to 
some misinterpretation, as it can be difficult for them to 
discriminate well between drawings of facial expressions.

CONCLUSION

UAE-based parents were more receptive when SDF was indi-
cated for posterior than anterior teeth. However, their prefer-rr
ence increased when the provision of dental treatment re-
quired behavioural management techniques such as 
sedation or general anesthesia. Parents in the older age 
group as well as with lower educational and income status
had higher SDF acceptance levels. Younger children were 
more willing to have SDF applied to their teeth than were 
older children. 
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