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ARTICLE INFO ABSTRACT

Keywords: Background: Silver diamine fluoride (SDF) is widely recognized for managing early childhood caries, but its ef-
Older adults ficacy and applications in older adults remain understudied.

Elderly Objectives: This scoping review synthesizes current clinical evidence on SDF’s effectiveness in improving oral
Fluoride

Caries health outcomes among adults aged 65 years or older.

Prevention Data/Sources: Two independent researchers systematically searched Embase, PubMed, Scopus, and Web of Sci-

ence for English-language clinical studies (through June 30, 2025) assessing SDF’s effects on oral health in older
adults.

Study Selection/Results: Nine clinical studies were included, evaluating SDF’s impact on dental caries, gingival
inflammation, and dentine hypersensitivity. Seven studies focused on caries management. Two controlled trials
demonstrated SDF’s effectiveness in arresting root caries, while three trials explored prevention, with two
reporting significant efficacy. A single-arm trial reported an 86 % root caries arrest rate, and a retrospective study
found 45 % of SDF-treated lesions remained arrested after 24 months. One controlled trial reported 59 %
reduction in plaque accumulation and 67 % reduction in gingival inflammation with SDF. Another controlled
trial demonstrated SDF outperformed potassium nitrate in alleviating hypersensitivity by 10 %.

Conclusions: SDF demonstrates potential for improving oral health in older adults, particularly in arresting and
preventing caries, reducing plaque, and managing hypersensitivity. However, the evidence base remains limited,
highlighting the need for rigorous clinical trials to establish long-term outcomes, safety profiles, and optimized
protocols for this population.

Clinical Significance: This review underscores SDF’s promise in geriatric dental care and identifies critical research
priorities, including long-term efficacy, adverse effects, and age-specific treatment protocols.

Oral health

1. 1ntroduction

Silver diamine fluoride (SDF) is a colorless, alkaline liquid agent
containing silver, fluoride, and ammonia [1]. Its therapeutic effects are
based on the antibacterial properties of silver ions and the remineral-
izing effects of fluoride ions [2]. SDF has been approved for clinical use
in Japan since 1970s and was cleared by the US Food and Drug
Administration as a desensitizing agent in 2014 [2,3]. Since then, SDF
has been adopted in clinical practice for management of oral diseases,
and numerous clinical trials have been conducted to evaluate its clinical
effectiveness in improving oral health.

The application of SDF is a simple, non-invasive procedure that does
not require anesthesia or drilling. It serves as a feasible alternative for
restorative treatment, especially in children or other vulnerable popu-
lation who have difficulties in understanding or cooperating with
traditional dental procedures [4,5]. The application can be performed

without the standard dental clinical setting or equipment and can be
carried out by non-dental personnel after brief training. This ease of
application allows SDF to be used in community settings, improving
access to dental care for people in remote areas or those with physical
disabilities [6]. With an estimated cost of USD $0.2 per year per person
for biannual application, SDF is potentially an affordable solution for
controlling oral diseases in many developing countries [7]. Recognizing
these advantages, the World Health Organization has listed SDF as an
essential medicine for arresting dental caries since 2021 [8].

In addition to children, SDF may also benefit older adults. Ageing
often involves a decline in cognitive, sensory and physical abilities,
along with an increased risk of chronic medical conditions [9]. Older
adults may be medically compromised, cognitive declined and physi-
cally disabled, all of which heighten their susceptibility to oral diseases
[9]. They may also have difficulties in understanding or co-operating
traditional dental procedures that are straightforward for other adult
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age groups [10]. As universal health coverage does not include oral
health care in many countries, retired older adults may encounter
financial barriers to dental care [11,12]. In this context, a simple,
non-invasive and cost-effective option like SDF therapy could be
particularly valuable for this disadvantaged age groups.

The application of SDF in treating oral diseases has been widely
studied in children and adolescents. Its effectiveness in controlling
dental caries is well documented. A systematic review determined that
SDF was effective in preventing dental caries in primary dentition with a
prevented fraction of 78 % and 54 % when compared to placebo and
fluoride varnish respectively at 24-month follow-up periods [13].
Another systematic review highlighted the potential of SDF for arresting
early childhood caries with a success rate ranging from 79 % to 90 %
[14]. The most frequently reported drawback was the black staining of
arrested carious lesions along with occasional complaints of gingival
pain, bleaching or swelling [15,16]. A case report involving an immu-
nocompromised adolescent suggested that SDF may also help improve
gingival health [17]. This indicated that SDF may have potential use for
improving various oral health conditions beyond dental caries. In
contrast to its use in children and adolescents, the clinical application of
SDF in older adults has been scarcely discussed. Currently, the two
systematic reviews on SDF use in older adults have focused solely on
caries management, and the clinical use of SDF in addressing other oral
conditions such as dentine hypersensitivity in this population remains
unexplored [18,19].

Population ageing is a global public health concern. As the popula-
tion ages, their oral health needs will bring unpredictable impact and
burden on our healthcare system [20]. SDF presents a promising, simple,
non-invasive, and inexpensive option for enhancing oral health among
older adults. Having a better understanding of the clinical effectiveness
of SDF in improving different oral conditions in this population, along
with the possible adverse effects, would assist dental professionals and
governments to adopt SDF into clinical practice and policy making. This
scoping review aims to synthesize the current clinical evidence on the
use of SDF to improve oral health in older adults. By consolidating the
existing evidence, this review will identify the research gaps and provide
guidance for further studies to optimize the application of SDF therapy
for improving oral health in older adults.

2. Methods

This scoping review was conducted and reported following the
Preferred Reporting Items for Systematic Review and Meta-analysis
(PRISMA) Extension for Scoping Reviews (PRISMA-ScR) Checklist
[21] (Supplementary materials). The review protocol was registered
with Open Science Framework (Registration DOI: https://doi.org/10
.17605/0SF.I0/NDGQA).

The research questions addressed in this review are:

e Which oral conditions in older adults can be improved by SDF?

e What is the current evidence supporting the clinical application of
SDF for improving oral health in older adults?

e What potential adverse effects may result from SDF application in
older adults?

2.1. Search strategy

Two researchers (AKC and SC) performed independent literature
search for English publications on four electronic databases (Embase,
PubMed, Scopus and Web of Science) using the keywords (“silver
diamine fluoride” OR “Diammine silver fluoride” OR “Ammoniacal sil-
ver fluoride” OR “silver ammonia fluoride” OR “silver fluoride” OR
“quaternary ammonium compounds” OR Saforide OR Rivastar OR
“Advantage Arrest” OR Topamine OR e-SDF) AND ("older adults" OR
elderly OR elders OR aged OR geriatrics). The final search was
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conducted on 30th June 2025 without time limit. The full search strat-
egy is presented in Supplementary materials.

2.2. Search selection and eligibility criteria

After removing duplicates, the two researchers independently
screened and selected the titles and abstracts of the retrieved literature
based on the inclusion criteria outlined in Table 1. Clinical studies that
did not investigate the clinical application of SDF, oral health outcomes,
or participants aged 65 or above as well as laboratory studies, surveys,
animal studies, reviews, letters, editorials, conference abstracts, and
study protocols were excluded. The full texts of the identified publica-
tions and those whose eligibility could not be determined from their
titles or abstracts were further assessed for suitability. Manual citation
searching of the included publications was conducted to identify any
potential studies. The third researcher (CHC) was consulted regarding
disagreements for the final decision.

2.3. Data extraction and analysis

The two researchers extracted the data independently using a
Microsoft Excel spreadsheet and the third research (CHC) verified the
data. The data included the first author’s name, publication year, study
design, study duration, sample size, the participants’ characteristics
(mean age, proportion of gender and living status), SDF agents (brand
name, manufacturer, and concentration), frequency of SDF application,
groupings, oral conditions investigated, clinical oral health outcomes,
and the reported adverse effects.

2.4. Critical appraisal

No quality assessment has been performed in accordance with the
PRISMA-ScR guidelines for scoping reviews.

3. Results
3.1. Study selection

A total of 1281 publications were identified from four electronic
databases (613 from Scopus, 252 from Web of Sciences, 229 from
PubMed and 187 from Embase). After removing 538 duplicates, the ti-
tles and abstracts of 743 publications were screened according to the
inclusion and exclusion criteria. After screening, 720 publications were
excluded due to studies conducted on children, studies not investigated
oral health outcomes, in vitro studies or reviews.

The full texts of the remaining 23 publications were retrieved and
assessed. Fourteen publications were further excluded due to studies
conducted on participants with a mean age <65 (n = 11), surveys (n =
2), and in vitro study (n = 1). Nine publications were included in this
review for data extraction. No additional publications were identified in

Table 1
Inclusion criteria of SDF clinical studies on older adults.

Studies Clinical studies including cross-sectional studies, clinical
trials, cohort studies (prospective and retrospective), and case
reports with post-intervention data

Participants All aged 65 or above OR Mean age of 65 or above

Intervention/ Silver diamine fluoride therapy

Control
Outcome 1. Measurable/quantitative oral health outcome including

caries (number of new/arrested carious lesions, prevented
fraction, or arrested rate), periodontal health outcome (plaque
index, gingival index, or clinical attachment loss), degree of
dentine hypersensitivity (visual analog scale or sensitivity
score) etc.

OR

2. Adverse effects
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the reference lists of the included publications. The two independent
researchers extracted data with 97 % agreement. Fig. 1 depicts the
flowchart of the literature search.

3.2. Study characteristics

Among the nine clinical studies included in this review, seven were
randomized clinical trials, one was a case series, and one was a retro-
spective cohort study. Six studies involved community-dwelling older
adults whereas the remaining three focused on older adults who lived in
nursing homes [22,23] or retirement homes [24]. The participants’
mean age ranged from 70 + 3 to 88 + 6. Seven studies investigated the
effectiveness of SDF on dental caries management, one explored the SDF
application on plaque accumulation and gingival inflammation, and one
tested the desensitizing effects of SDF application. The frequency of SDF
application varied across studies. Those targeting dental caries man-
agement typically employed annual SDF application, whereas those
evaluating other oral conditions utilized weekly or monthly application.
Table 2 summarizes the characteristics and findings of the included
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clinical studies.
3.3. Oral health outcome

Seven of the included studies explored the use of SDF for dental
caries management in older adults. Three randomized clinical studies
investigated the preventive effect of SDF on root caries [23,25,26].
Compared to placebo, two studies found a significant more reduction in
the mean number of new root caries surfaces in older adults who
received SDF [23,25], while one study did not detect any significant
difference [26]. The prevented fraction of SDF application ranged from
25 % to 71 %. Additionally, two randomized clinical trials assessed the
caries arrest effect of SDF on root caries, reporting higher mean number
of arrested root caries lesions in the SDF group than placebo group [26,
27]. The caries arrest rates of SDF application were 24 % and 90 %. One
study examined the synergistic effects of SDF on a risk-based caries
prevention program but found no additional benefit [22]. Furthermore,
two single-group studies reported 86 % root caries arrest rate, 87 %
crown margin caries arrest rate, 100 % furcal caries arrest rate and 45 %
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= Records of included studies (n = 9)
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Fig. 1. The flowchart of the literature search of clinical use of silver diamine fluoride in older adults.
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Table 2
Summary of the included clinical studies on silver diamine fluoride.
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Study Design (Ref) Living status, Sample size,

Period, Application

Intervention Group

Main Findings

age frequency (Gp)
Management of Dental caries
Randomized clinical trial [22] Institutionalized 356, 88 + 12 months Gp 1 SDF No significant difference in root caries
6 Annual Gp 2 Water status
Randomized clinical trial [23] Institutionalized 36 months Gp 1 OHI New carious surfaces: Gp 1> Gp 2
306,79 £ 6 Annual Gp 2 SDF Prevented fraction: Gp 2: 71 %
Randomized clinical trial [25] Community 30 months Gp 1 Water New root caries experience: Gp 1> Gp
323,72+ 6, Annual Gp 2 SDF 2,3
Gp 3 SDF + KI Prevented fraction: Gp 2: 62 %; Gp 3:
52 %
Randomized clinical trial [26] Community 24 months Gp 1 OHI New carious surfaces: Gp 1> Gp 3
266,73 £ 6 Annual Gp 2 OHI+SDF Prevented fraction: Gp 2: 25 %; Gp: 3
Gp 3 OHI+SDF+OHE 47 %
Mean arrested surfaces: Gp 1< Gp 2,3
Caries arrest rate: Gp 2 24 %; Gp 3 - 39
%
Randomized clinical trial [27] Community 30 months Gp 1 Water Root caries arrest rate: Gp 1< Gp 2,3
83,72+ 6 Annual Gp 2 SDF Caries arrest rate: Gp 2 90 %; Gp 3 93
Gp 3 SDF + KI %
Retrospective cohort trial [6] Community 24 months SDF SDF-treated caries remained arrested:
169, 65 to 104* Various 45 %
Case series [28] Community 18 months SDF Caries arrest rate: 86 %
62,80 +7 Semin-annual Caries arrest rate at crown margin: 87
%
Management of Plaque accumulation and gingival
inflammation
Randomized clinical trial [24] Institutionalized 7 weeks, Gp 1 SDF Improvement in gingival response:
40,70 + 3 Weekly for 3 weeks Gp 2 Saline Gp 1 67 %; Gp 2 no change (Gp 1> Gp
2)
Improvement in Oral Hygiene:
Gp 1 59 %; Gp 2 no change (Gp 1> Gp
2)
Management of Dentine hypersensitivity
Randomized clinical trial [29] Community 8 weeks, Gp 1 SDF Reduction in hypersensitivity:
148,73 + 6 Monthly Gp 2 KNO3 Gp160% > Gp250%

OHE: oral hygiene education; OHI: oral hygiene instruction; SDF: silver diamine fluoride; KI: potassium iodide (SSKI oral solution); KNOg3: Potassium nitrate; * Age

range.

caries tooth survival rate after SDF applications [6,28].

In addition, two randomized clinical trials evaluated the effect of SDF
on oral health conditions beyond dental caries [24,29]. Noureldin et al.
reported a 59 % reduction in plaque accumulation and a 67 % reduction
in gingival inflammation in older adults after SDF application [24]. Chan
et al. found SDF effective to relieve dentine hypersensitivity on exposed
root surfaces of older adults, with a 10 % greater reduction compared to
potassium nitrate solution [29].

3.4. Reported adverse effects

Seven of the included studies assessed older adults’ perceptions,
observable clinical changes, or other reported adverse effects after SDF
application during the study period. No major harmful events had been
reported. In studies where SDF was applied to multiple sites, partici-
pants reported transient unpleasant taste and mild odour after inter-
vention [22,24]. Some changes in gingivae, such as colour alterations
and mild ulcerations, were noted but all resolved in the follow-up visits
[22]. Additionally, black stain on arrested root caries lesions was
observed during follow-up assessments [25,27]. Table 3 presents the
reported adverse effects after SDF application in the included studies.

4. Discussion

This is the first scoping review to provide an evidence-based sum-
mary on the clinical applications of SDF in older adults. It underscores
the potential of SDF in improving oral health of older adults, particularly
in caries prevention and arrest, plaque control and dentine hypersensi-
tivity management. To date, no major harmful effects have been re-
ported following SDF use on older adults. These findings support the

Table 3
Studies investigating adverse effects after silver diamine fluoride application.

Study Reported adverse effects

Ericson et al., 2023 Whitish discolouration (3.2 %), redness (1.2 %) and mild

[22] ulceration (0.6 %) on gingivae; slight taste sensation (53 %);
mild smell (0.03 %)

Noureldin et al., Unpleasant metallic taste (20 %)
2024 [24]

Li et al., 2016 [27]

Li et al.,, 2017 [25]

Chan et al., 2023
[29]

Mitchell et al., 2021
[28]

Tan et al., 2010 [23]

Blackening of arrested root caries lesions
Black stain
No reported adverse effects; no post-treatment complaints;

No reported adverse effects

No reported adverse effects

adoption of SDF into geriatric dental care and community oral health
promotion programs. Despite four electronic databases were used for the
literature search, only nine clinical studies were included. It indicates
the necessity for more clinical trials to explore the roles of SDF in pro-
moting oral health in older adults.

4.1. Dental caries management

Seven clinical studies investigated the effectiveness of SDF on caries
control in older adults. SDF possesses both bactericidal and remineral-
izing properties. It inhibits cariogenic bacteria growth, halts collagen
degradation in dentin, reduces demineralization, and promotes remi-
neralization [30]. Therefore, SDF has been used off-label for managing
dental caries, especially early childhood caries, for decades [14]. Unlike
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studies in children, these seven studies focused on the management of
root caries lesions rather than coronal caries lesions. Root caries is the
dominant type of dental caries in older adults due to the exposed root
surface resulted from ageing or periodontal diseases [31,32]. Nearly half
of the global older adult population suffered from untreated root caries
[33].

Three randomized clinical studies assessed the preventive effect of
SDF on root caries with the prevented fraction ranging from 25 % to 71
% [23,25,26]. One study detected a significant difference in the mean
number of new root caries surfaces in institutionalized older adults be-
tween SDF and placebo groups [23]. Given the diverse medical, physical
and functional conditions, caries risk varied widely among older adults
[10]. Preventive measure effective in independent older adults may not
be effective in institutionalized older adults with compromised medical
condition or reduced self-care abilities [10]. This study suggests that
SDF could be beneficial for preventing root caries in institutionalized
settings.

The remaining two clinical trials involving community-dwelling
older adults obtained inconsistent findings [25,26]. Zhang et al. did
not observe any significant difference in the number of new root caries
lesions between SDF and placebo groups but detected a significant
reduction in new root caries in older adults who received a combination
of SDF applications and a 6-month interval oral health education pro-
gram [26]. This program involved personalized two-way interaction
with a dental hygienist to promote oral health-related behaviour change
[26]. This clinical trial implied that combining SDF with behavioural
change intervention may augment its preventive effect in community
settings.

Contemporary caries management emphasizes risk-based control at
both patient- and tooth-levels [34]. Unlike institutionalized older adults
with assisted oral hygiene practice and diet control, the caries risk
control of community-dwelling older adults largely depends on their
intention and abilities to modify their habits [34]. Various behavioural
change models have shown promising results on enhancing oral health;
however, most are designed for younger populations only [35-37].
Zhang et al. study supported the need for tailored behavioural change
models for older adults to maximize the preventive effects of SDF on root
caries in older adults.

Four studies investigated the caries arrest effect of SDF on root caries
in community-dwelling older adults. Compared to placebo, two
controlled studies found annual SDF application more effective in
arresting root caries lesions with the caries arrest rates of 24 % and 90 %
[26,27]. No controlled clinical trials have yet investigated the effec-
tiveness of SDF in arresting dental caries in institutionalized older
adults. The ease and non-invasiveness of SDF application make it suit-
able for caries control in vulnerable groups, such as uncooperative
children or older adults with disabilities [38]. Further clinical evidence
is essential to support its use in dependent older populations.

A case series reported the use of SDF in arresting root caries lesions
around crown margins and furcation areas in older adults with the caries
arrest rate of 87 % and 100 % respectively [28]. Root caries lesions at
furcation areas or around crown margins may pose a challenge for
operative work in older adults with reduced physical and functional
capacities, leaving extraction as the only option [32]. This case series’
findings presented SDF as a promising non-invasive alternative to
manage these clinical scenarios in frail or institutionalized older adults.

While current evidence suggests that SDF can prevent and arrest root
caries in older adults, it is uncertain whether if SDF may outperform
other fluoride therapies, such as sodium fluoride varnish or high-dose
fluoride toothpaste. Moreover, research suggests that the frequency of
SDF application may influence its clinical effectiveness in caries arrest
[15,39]; however, all included studies on root caries management in
older adults implement annual SDF application protocol only. Con-
ducting additional comparative studies between SDF and other treat-
ment regimens, as well as examining different application frequencies, is
essential to provide robust evidence for clinical decision-making and
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policy development in improving oral health of older adults.
4.2. Aid in plaque control

One randomized clinical trial observed that SDF reduced plaque
accumulation among older adults [24]. Since dental plaque plays an
essential role in initiation and progression of periodontal diseases, older
adults who received SDF also showed improvement on their gingival
health condition [24,40]. Despite the mechanism on how SDF affects
plaque accumulation remains unclear, it was believed that SDF may
inhibit the growth and adhesion of periodontal pathogens, halting the
plaque formation [24]. However, current in vitro studies on the anti-
bacterial activities of SDF mainly focused on cariogenic bacteria, with
limited data on periodontal pathogens like Porphyromonas gingivalis and
Aggregatibacter actinomycetemcomitans [41]. Future laboratory studies
should explore the effect of SDF on other oral pathogens to widen the
potential clinical use of SDF in older adults.

This trial was a pilot study, but it underscored the potential use of
SDF in improving periodontal health in older adults [24]. Well-designed,
long-term clinical trials are imperative to confirm its clinical efficacy in
primary periodontal care for older adults. Plaque control is crucial to the
success of periodontal treatment [42], however meticulous daily plaque
removal practice may not be easy for older adults with reduced manual
dexterity or impaired cognition [43,44]. Therefore, exploring SDF as an
adjunct to periodontal therapy could improve the treatment outcomes in
this vulnerable group.

4.3. Dentine hypersensitivity management

Although being cleared as a desensitizing agent, the use of SDF on
dentine hypersensitivity management has not been widely studied [2,
45]. A randomized clinical trial demonstrated that SDF immediately
reduced dentine hypersensitivity on exposed root surfaces in older
adults [29]. The silver ions of SDF denatured and aggregated proteins
whereas its fluoride ions formed deposits with calcium ions to occlude
the exposed dentinal tubules [46,47]. Compared to potassium nitrate,
SDF showed 10 % greater reduction in dentine hypersensitivity at
8-week follow-up periods. This trial affirmed the use of SDF as a pro-
fessionally applied desensitizing agent in older adults, however clinical
trials with longer follow-up periods are warranted to evaluate the
durability of its desensitizing effects [48,49].

Dentine hypersensitivity is a common sequel of periodontal therapy
due to exposed root surfaces after the resolution of gingival inflamma-
tion [50,51]. It induces discomfort, limits food choice, impacts daily oral
hygiene practice and negatively affects the quality of life in older adults
[52,53]. This sequel can significantly influence patients’ perception of
the care they received and their willingness to undergo treatment [54].
Until now, no standardized guidelines address post-operative dentine
hypersensitivity of periodontal therapy. As SDF relieved dentine hy-
persensitivity on exposed root surface in older adults, its possible role in
managing post-operative dentine hypersensitivity of periodontal ther-
apy should be further studied.

4.4. Reported adverse effect

No major harmful events were reported after SDF application in the
included clinical studies. SDF application can be considered as a safe
clinical procedure for older adults. Similar to findings in paediatric
populations, the major drawback of SDF therapy in older adults was the
black staining of arrested caries lesions [16]. Unlike studies in children
which primarily assessed parental satisfaction, older adults expressed
concerns about the metallic taste and unpleasant smell following SDF
application. Since SDF solution is watery and spread easily around the
oral cavity, multiple-site applications may intensify the metallic sensa-
tion [55]. In one study, one-fifth of the older adults complained about
the metallic taste when SDF solution was applied on all facial surfaces of
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the dentition [24].

Regarding to the metallic taste of SDF solution, there is yet any
suggestions for masking. Coating SDF solution with sodium fluoride
varnish has been tried to mitigate the sensation, however the reminer-
alizing and desensitizing properties of sodium fluoride varnish may
affect the final findings of the clinical trials [28]. SDF gel with increased
viscosity has recently been developed and may limit the spread of SDF
gel within the oral cavity [55]. However, further research should
examine whether if the change of viscosity may affect the therapeutic
properties of SDF in older adults.

4.5. Strengths and limitations

This review employed a comprehensive and systematic literature
search to retrieve a maximum number of publications with a 97 %
agreement between two researchers. Only English-language publica-
tions were included to avoid translational errors, however it may
exclude some relevant non-English studies from countries such as Japan,
China, Brazil and Argentina, where SDF is widely used. Moreover, no
grey literatures were included to standardize the search protocol be-
tween the researchers but could induce publication bias.

5. Conclusion

Silver diamine fluoride therapy shows promise for improving oral
health in older adults, particularly for caries arrest and prevention,
plaque control, and dentine hypersensitivity management. However,
evidence remains limited, underscoring the need for well-designed
clinical trials to guide its use in clinical practice and policy develop-
ment for geriatric oral care.
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