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Abstract

Background: Oral health is a significant part of general health. Poor oral health can influence an individual’'s appearance,
self-esteem, eating, and speaking. The use of mobile phone apps has been growing in the field of medicine, including dentistry.
However, to date, thereis no evidence related to the availability of mobile apps focusing on various branches of dentistry.

Objective: Theaim of this study wasto review the scientific literature on the use of patient-oriented mobile phone appsin oral
health and summarize the key findings.

Methods: A scoping review of published scientific literature on the use of patient-oriented mobile phone apps in oral health
was conducted in accordance with the Joanna Briggs Institute. A search was performed in PubMed and Scopus for studies
published between January 2000 and June 2021 that were written in English. All study types except for those reporting
developmental protocolswereincluded inthisreview. Intotal, 2 reviewersindependently screened the studies using the éligibility
criteria. The study protocol was registered in the Open Science Framework registriesin June 2021.

Results: Theinitia search yielded atotal of 977 studies, 45 (4.6%) of which met the inclusion criteria. All the studies (45/45,
100%) were published after 2009. M ost studies (31/45, 69%) concerned oral health promotion using mobile phone apps, followed
by behavior management (5/45, 11%). More than half (23/45, 51%) of the included studies were conducted in Asian countries.
Overall, 31% (14/45) of the studies focused on adolescents. A total of 51% (23/45) of the studies were randomized controlled
trials (RCTs). Approximately 39% (9/23) of theincluded RCT studies reported a substantial reduction in dental plaque, and 26%
(6/23) of the studies reported significant improvement in gingival health. Regarding dental anxiety management, 13% (3/23) of
the RCT studies reported a significant decrease in mean heart rate and lower Facial Image Scale scores.

Conclusions: According to the literature, the use of maobile appsin oral hedlth is increasing among patients, mainly children
and adolescents. Many studies that have used maobile apps have focused on promoting oral health. However, other areas such as
diagnostic and remote consultations (teledentistry) have until recently been neglected despite their great potential.

(JMIR Mhealth Uhealth 2023;11:e46143) doi: 10.2196/46143

KEYWORDS
oral health; dentistry; mobile apps; mobile health; mHealth; mobile phone

https://mhealth.jmir.org/2023/1/e46143 JMIR Mhealth Uhealth 2023 | vol. 11 | e46143 | p. 1
(page number not for citation purposes)


mailto:saujanya.karki@oulu.fi
http://dx.doi.org/10.2196/46143
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH

Introduction

Background

Ora hedlth is a significant part of genera health. Poor oral
health can influence an individual’s appearance, self-esteem,
eating, and speaking [1]. Poor ora health is also one of the
leading causes of loss of work productivity, increased school
absenteeism, and reduced academic performance [2,3].

The risk factors for the most common oral diseases, such as
dental caries and periodontal diseases, include physical,
biological, environmental, behaviora, and lifestyle-related
factors[4,5]. Most of the behavioral and lifestyle-related factors
responsible for oral diseases are aso common to various
systemic diseases [6]. For instance, frequent consumption of
foods and drinks containing free sugar can lead to dental caries
aswell asobesity [7]. Similarly, tobacco useisarisk factor for
periodontal diseases, cardiovascular disease, respiratory
diseases, and cancer [6,8]. In addition, poor ora health has an
adverse effect on individuals general health. For example,
periodontitis is considered one of the risk factors in the
pathogenesis of diabetesmellitus, cardiovascular disease, kidney
disease, and recurrent pneumonia [7,9]. Despite being
preventable, >3.5 hillion people have been affected by oral
diseasesworldwide, predominantly denta cariesand periodontal
diseases [10]. Although the concept of managing oral diseases
has shifted toward prevention at the individual level, actions
are being taken to move toward a more patient-centered
management of oral diseases, focusing on promoting and
maintaining good oral health in partnership with the patient
[11].

Health promotion has been a key component in disease
prevention. Behavior change approaches, such as
communicating disease risk information and the self-monitoring
of one’'s own hedlth as part of heath promotion, have been
successful in modifying the health behavior of individuals.
Behavior change approachesrefer to the specific strategies used
ininterventionsto promote behavior change[12,13]. Behavioral
interventions involve people’s decision-making process about
their health.

Recently, the use of mobile technologies in the medica field
(also known as mobile health [mHealth]) has been growing.
With their many features and high use by consumers, mobile
phones are one of the devices suitable for accessing health
information, improving the quality and coverage of health care,
and promoting health [14,15]. In addition, the use of mobile
phone apps has been shown to have positive outcomesin general
health. For instance, mobile apps are used for remote
consultation [16], disease diagnosis[17], remindersfor patients
[18], and behavior modifications [19].

As of 2017, there were >325,000 mobile apps available on the
Google Play Store and Apple App Store platforms that mainly
focused on health and well-being [20]. Similarly, in dentistry,
atotal of 1075 ora hygiene appswere available asof 2018 [21].
Evidence ontheavailability of mobile appsfocusing on various
branches of dentistry is still unclear. In addition, with mHealth
being popular, it isimportant for health professionals to know
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the availability of different kinds of mobile appsand be assured
that the mobile apps are disseminating fact-based information
[22]. Therefore, the aim of this study was to examine the main
findings in the literature on the use of patient-oriented mobile
appsin oral health.

Review Questions

The primary question is asfollows. What are the main findings
in the literature related to the use of patient-oriented mobile
apps in ora health? The secondary questions are as follows:
What types of evidence are available in the literature related to
the primary question? and How has this research been
conducted?

Methods

Information Sources and Search Strategies

This scoping review was conducted in accordance with the
Joanna Briggs I nstitute methodology for scoping reviews [23].
A preliminary search of MEDLINE, the Cochrane Database of
Systematic Reviews, and JBI Evidence Synthesiswas conducted
on January 22, 2021, and no current or ongoing systematic or
scoping reviews on the topic were identified. The text words
contained in the titles and abstracts of relevant articles and the
index terms used to describe the articles were used to develop
a full search strategy for PubMed and Scopus. The search
strategy, including all the identified keywords and index terms,
was adapted for each database included. The reference lists of
all included sources of evidence were screened for additional
studies. The search terms used were “Mobile Applications’
(Medical Subject Headings[MeSH]) OR “Mobile Application*”
OR*“Maobile App*” (text word) OR “Mobile health” (text word)
OR “mHealth” (text word) OR “Health app*” (text word) OR
“smartphone app*” (text word) AND “Dentistry” (MeSH) OR
“dental*” (text word) OR “Oral Hedlth” (MeSH) OR “Ora
Hygiene” (text word) OR “Ora Medicine” (text word).

The study protocol was registered in the Open Science
Framework registriesin June 2021 [24].

Eligibility Criteria

Overview

This scoping review considered all study types (experimental
and quasi-experimental, cohort, case-control, cross-sectional,
case series, case reports, descriptive cross-sectional studies,
systematic reviews, and both qualitative and quantitative studies)
that were published between January 2000 and June 2021 in
English. Studies focusing on the development of mobile apps
related to oral health were excluded. The participants, concept,
and context guides for this scoping review are as follows.

Participants
This study included all age groups.

Concept

Patient-oriented mobile apps that are used in oral health were
included.

Context

All areas, cultures, and sexes were included.
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Study and Source of Evidence Selection

Following the search, all identified citations were collated and
upl oaded into the Covidence data screening and extraction tool,
and duplicates were removed. To ensure the calibration, a pilot
test was arranged. A total of 25 samples of titles and abstracts
were selected for the pilot test by one of the team members
(SK), 2 reviewers (AK-Sand SH) conducted the pilot test using
the eligibility criteria, and the agreement was 84% [23].
Following the pilot test, titles and abstracts were screened by 2
independent reviewers (AK-S and SH) for assessment against
the inclusion criteria. Full texts of potentially relevant sources
wereretrieved, and their citation details were imported into the
Mendeley Reference Manager (Mendeley Ltd). The full texts
of selected citationswere assessed in detail against theinclusion
criteria by 2 independent reviewers. The reason for excluding
sources was that the full text did not meet theinclusion criteria
of this scoping review. Any disagreements between the
reviewers at each stage of the selection process were resolved
with an additional reviewer (SK). The results of the search and
the study inclusion process were reported in full in the fina
scoping review and presented in a PRISMA-ScR (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews) flow diagram [25].

Data Extraction, Data Analyses, and Risk-of-Bias
Assessment

The extracted data included specific details about the
participants, concept, context, study methods, and key findings
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relevant to the review questions. On the basis of the extracted
data, the proportions of year of publication, subgroups based
on focus areas, and study types were calculated and presented
inatable.

No risk-of-bias assessment was performed in accordance with
the Joanna Briggs Institute methodology for scoping reviews
[23].

Results

Selection of Studies

A total of 977 studieswerefound intheinitial search, asshown
in Figure 1. After removing duplicates, 64.4% (629/977) of the
studies were screened. Studies that did not meet the inclusion
criteriawere excluded. The most common reasonsfor exclusion
were that the study was not related to oral health, it did not
include amobile app, the full text was not available, or the study
was not written in English. A total of 45 studies were included
in the scoping review.

Datawere extracted from theincluded studies (n=45), and their
general characteristics are presented in Table 1. All theincluded
studies (45/45, 100%) were categorized into different groups
depending on the focus area of the mobile apps. The categories
are ora health promotion, diagnostic, orthodontic, behavior
management, trauma, and other.

Figurel. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart of study selection progress.
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Table 1. Genera characteristics of the included studies (n=45).
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Characteristic

Studies, n (%)

Year of publication

2010-2019

2020-2021%

Category
Oral health promotion
Diagnostic
Orthodontic
Behavior management
Trauma
Others

Study type
Randomized controlled trial
Nonrandomized controlled trial and quasi-experimental study
Cross-sectional study
Longitudinal study
Case report

Systematic review

22 (49)
23 (51)

31 (69)
1(2
5(11)
5(11)
2(4)
1(2

23 (51)
5(11)
6(13)
6 (13)
1(2)
4(9)

2june 2021.

Characteristics of the Included Studies

Most studies (31/45, 69%) were categorized under oral health
promotion. All studies (45/45, 100%) were published between
2009 and 2021. One-third (14/45, 31%) of the studies focused
on adolescents aged 10 to 19 years, and 24% (11/45) of the
studies focused on children aged <10 years. More than half
(23/45, 51%) of theincluded studieswere randomized controlled
trials (RCTs). More than half (23/45, 51%) of the included
studies were from Asia (Figure 2).

Table 2 shows the main findings of the included studies. Most
of theincluded studies (21/45, 47%) focused on improving oral
hygiene through effective toothbrushing. A total of 20% (9/45)
of the studies focused on knowledge, attitudes, and practice
[26-34]. In total, 11% (5/45) of the studies were based on
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trestment outcome [35-39], and 9% (4/45) of the studiesreported
on the use of mobile apps in the management of dental anxiety
[40-43]. Only 2% (1/45) of the studies were based on disease
diagnosis [44], and 2% (1/45) of the studies were based on
remote dental care services[45]. Among the 45 studies, 4 (9%)
systematic reviews were also included [46-49].

Approximately 39% (9/23) of theincluded RCT studiesreported
a significant reduction in dental plaque [26,46,53-57,59,63].
Similarly, 26% (6/23) of the studies reported significant
improvement in gingival health measured via bleeding on
probing [51,53-55,57,59], and only 4% (1/23) of the studies
reported a reduction in enamel caries [59]. Regarding dental
anxiety management, 75% (3/4) of RCT studies reported a
significant decrease in mean heart rate and lower image scale
scores compared with the controls [41-43].
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Figure 2. Geographical areas of the included studies (n=45).
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Table 2. Main findings of the included studies (n=45).
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Study, year Country of Study design Sample Age Purpose Key findings
origin size
Alkilzy et Germany  Randomized 60 re- Chil- Investigate the efficacy At the 6- and 12-week follow-ups, the test group showed
a [50], controlled cruited; dren of amanual toothbrush  statistically significantly better oral health indexes than the
2019 tria 49com- aged5- with agravity sensor controls. After the 6-week follow-up, the Quigley-Hein
pleted 6y and mobile app for im-  Plague Index was 0.8 (SD 0.5) for the test group and 1.88
proving manual tooth-  (SD 0.9) for the control group (P<.001), and the Papillary
brushing Bleeding Index was 0.08 (SD 0.1) for thetest group and 0.26
(SD 0.2) for the control group (P<.001). After the 12-week
follow-up, the Quigley-Hein Plague Index was 0.44 (SD 0.5)
for the test group and 1.49 (SD 0.7) for the control group
(P<.001), and the Papillary Bleeding Index was 0.05 (SD
0.18) for the test group and 0.21 (SD 0.1) for the control
group (P<.001).
Changeta Taiwan Randomized 150re- 26-77y Investigatetheeffective- After the 4- to 8-week follow-ups, no significant difference
[51], 2021 cgntrol led cruited; ness of amobile app in OHS improvement measured using the O’ Leary pcRrdY
trial 88 com- (OSCA®) inimproving  wasfound between the control and intervention groups (mean
pleted OHSP and OHBS® OHS improvement was 17.0, SD 18.84 in the control group
and 26.17, SD 21.76 inthe intervention group; P=.06). OHBs
(frequency of toothbrushing, duration of toothbrushing, in-
terdental cleaning, and tongue cleaning) in both the control
and intervention groupsimproved significantly (P=.007 and
P<.001, respectively).
Alkadhi et Saudi Ara-  Randomized 44 212y Investigatetheimpact  Both pI® and GIf significantly decreased after 4 weeks of
a [52], bia controlled of using mobileapp ac-  ging active reminders of oral hygiene instructions on a
2017 tridl tivereminderstoim- - mopjje app compared with verbal oral hygiene instructions
prove oral hygiene (P=.04 and P=.02, respectively). For mobile app users, mean
compared withverbal  py yas 08007 (SD 0.4062) at baseline and 0.6677 (SD
ordl hygieneinstruc- (), 3146) after 4 weeks, and mean Gl was 0.3450 (SD 0.2955)
tions at baseline and 0.2273 (SD 0.2256) after 4 weeks. For verbal
oral hygieneinstruction recipients, mean Pl was 0.8959 (SD
0.4824) at baseline and 0.9891 (SD 0.5244) after 4 weeks,
and mean Gl was 0.4927 (SD 0.3005) at baselineand 0.5941
(SD 0.5679) after 4 weeks.
Farhadifard Iran Randomized 120 15-25y Evauatetheefficacy of Significant improvementsin Pl and Gl were observed in the
et al [53], controlled a smartphone app group using the smartphone app (Brush DJ) compared with
2020 tria (Brush DJ) for oral hy- conventiona oral hygieneinstruction recipients after 4 weeks
giene compliance of (T1), 8 weeks (T2), and 12 weeks (T3; P<.001). For mobile
patients with fixed or-  app users, mean Pl was 75.21 (SD 13.36) at baseline, 73.39
thodontic appliances ~ (SD 12.50) at T1, 69.18 (SD 11.84) at T2, and 67.84 (SD
12.33) at T3, whereas the mean Gl was 1.29 (SD 0.49) at
baseline, 1.20 (SD 0.04) at T1, 1.04 (SD 0.04) at T2, and
1.00 (SD 0.05) at T3. For conventional oral hygieneinstruc-
tion recipients, mean Pl was 76.59 (SD 12.76) at baseline,
76.89 (SD 11.11) at T1, 78.90 (SD 8.89) at T2, and 80.82
(SD 10.05) at T3, whereas the mean Gl was 1.49 (SD 0.59)
at baseline, 1.35 (SD 0.04) at T1, 1.41 (SD 0.04) at T2, and
1.37(SD 0.05) at T3.
Deleuseet  Belgium Randomized 44 re- 12-18y Comparetheuseof an Pl and Gl decreased significantly in both the control and in-
a [>4], controlled  cruited; oscillating electrical tervention groups. WSL9 score was stable for both groups.
2020 trial 38 com- toothbrushwithaninter- - py yyas significantly |ower in the app group than in the control
pleted net-based oscillating  group (P=.01) after 12 weeks. Gl decreased significantly in

electrical toothbrush
connected to abrushing
aid app in adolescent
patients treated with
fixed multibracket or-
thodontic appliances

each group (control group: P=.003; test group: P=.001), and
no difference was observed between the 2 groups. WSL
scores remained stable in each group (control group: P=.07;
test group: P=.73), and no difference was observed between
the 2 groups (P=.28)
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Study, year Country of Study design Sample Age Purpose Key findings
origin size
Desai etal India Randomized 247 4-6y Test theimpact of a After the 1-month follow-up, plague scores measured using
[55], 2021 controlled mobile app (Brush Up) the visible biofilm index was lower in the mobile app group
tria on OHB in children (mean rank scores were 112.5 and 70.9 at baseline and fol-
low-up, respectively) than those of the video demonstration
group (mean rank scores were 114.8 and 112.5 at baseline
and follow-up, respectively) and the manual demonstration
group (mean rank scores were 134.8 and 176.8 at baseline
and follow-up, respectively; P<.001). There was also signif-
icant changein thefrequency and duration of toothbrushing,
cleaning of the lingual surfaces of the teeth, and tongue
cleaning in all groups (P<.001).
Kay and United Randomized 108re- 18-69y Investigatetheeffective- After the 4-week follow-up, mean full mouth plaque scores
Shou [56], Kingdom  controlled cruited; ness and acceptability  declined from 40.1 to 11.7 in the test group compared with
2019 tria 103 of asmartphone app areduction from 29.1 to 20.5 in the control group (P<.001).
complet- used in conjunction
ed with a movement sen-
sor toothbrushing attach-
ment (device) for reduc-
ing plague levels
Marchetti  Brazil Randomized 291re- 14-19y Study the effectiveness After the 1-month follow-up, asignificant differencein mean
etal [26], controlled  cruited, of an app associated K S" petween the adolescents who used the app (mean 4.77,
2018 trial 263 with common education - sp 0,52) and those who did not (mean 4.35, SD 0.66;
gmplet— g::hr? galslﬂ adolescents P<.001) was observed, and OHI-S' decreased significantly
among app users (mean OHI-S scores were 1.31, SD 0.37
at phase | and 0.24, SD 0.18 at phase |V, with P<.001, for
the oral guidance plus app arm and 1.21, SD 0.39 at phase
| and 0.23, SD 0.22 at phase IV, with P<.001, for the video
guidance plusapp arm). GBI decreased significantly among
app users (mean GBI scoreswere 11.57, SD 5.09 at phase |
and 2.03, SD 1.56 at phase 1V, with P<.001, for the ora
guidance plusapp arm and 9.76, SD 4.07 at phase| and 1.87,
SD 2.23 at phase 1V, with P<.001, for the video guidance
plus app arm).
Shidaeta Japan Randomized 118re- =18y Compare the effective-  The mean 6-point PCR score at week 4 was 45.05% in the
[57], 2020 controlled cruited; ness between brushing  intervention group and 49.65% in the control group. The
tria 112 teeth with the help of a  change of PCR score from baseline was —20.46% in the in-
complet- mobileapp and usual  tervention group and —15.77% in the control group, indicat-
ed brushing instructions  ing no statistically significant difference (95% CI -0.70 to
10.07; P=.09).
Zottietal  Itay Randomized 80 Control ~ Study the effectiveness  After 6, 9, and 12 months, study group patients had signifi-
[58], 2016 controlled group:  of theuse of amobile  cantly lower scoresfor both Pl and GI and alower incidence
trial mean  gppviachalroompartic-  of new WSs* compared with the control group. Mean PI
age13.6 ipation (WhatsApp) 10 gores at 12 monthswere 1.06 (SD 0.47) for the study group
y; study  improveoral hygienein - anq 1,79 (SD 0.54) for the control group (P<.001). Mean Gl
group:  adolescentswearing  gcoresat 12 monthswere 0.67 (SD 0.36) for the study group
mean fixed appliances and 1.40 (SD 0.57) for the control group (P<.001). The
agela.l number of patients with WSswas 7 for the study group and
y 16 for the control group (P<.05).
Scheerman The Randomized 132re- 12-16y Study the effectiveness At the 6-week follow-up, theintervention led to asignificant
etd [59], Nether- controlled cruited; of theuse of amobile  decreasein gingival bleeding (B=—3.74, 95% CI —6.84 to
2020 lands trial 124 app (WhiteTeeth) to -0.65; P=.02) and an increase in the use of fluoride mouth
complet- improveord hygienein rinse (B=1.93, 95% CI 0.36-3.50; P=.02). At the 12-week
ed adolescent patientswith  follow-up, dental plaque accumulation (B=-11.32, 95% CI

fixed orthodontic appli-
ances

-20.57 to —2.07; P=.02) and the number of sites covered
with plaque (B=-6.77, 95% Cl -11.67 to —1.87; P=.007)
had decreased significantly more in the intervention group
than in the control group.
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Study, year Country of Study design Sample Age Purpose Key findings
origin size
Patil etal  Saudi Ara- Systematic  pya! N/A Review the effective- ~ Mobile apps have asignificant short-term effect for improv-
[46],2021 bia review ness of the use of mo-  ing ora hygiene when measuring using Pl and Gl scores.
bile appsto improve The intervention groups (62%) had a lower level of plague
oral hygienein patients at a 12-week interval as compared with the control group
with orthodontic appli-  (72%).
ances
Under- United Cross-sec- 189 All age Evauatethe user expe- A total of 70% of respondents reported that their teeth felt
wood etal  Kingdom  tional survey groups  rienceof usingamobile cleaner since using the app. A total of 88% of respondents
[60], 2015 app (Brush DJ) to pro-  reported that the app motivated them to brush their teeth for
vide abasisfor future  longer. A total of 92.3% of respondents would recommend
research the app to their friends and family.
Toniazzo  Brazil Systematic  N/A N/A Assesstheeffectiveness  The use of mobile apps and SM Stext messages significantly
etd [47], review and of the use of mobile improved oral health compared with conventiona oral hy-
2019 meta-analy- appsand SMStext giene instructions. The pooled SMD™ for the Pl was -9.43
SIS oo and Compare oo, o _14.36 to -4.495; 12=99%; P<.001), and that of
emwith comventional . v bleeding was -8.54 (95% C ~13.16 to ~391;
oral hygiene instruc- 92 9 9 : 0 : 5
tionstoimproveoral  17=99%; P<.001).
hygiene
Rasmuset  Finland Longitudina 36 Chil- Investigate the accept-  After the 5-week follow-up, most of the children considered
a [61], study (fol- dren ability of amobileapp the Denny the Tooth app clear (n=34), amusing (n=31), and
2021 low-up) aged 4- (Denny theToothand  useful (n=29). Denny the Timer was useful, and the oddsfor
12y Denny the Timer) and  toothbrushing frequency significantly increased (OR" 8.9,
and  evaluate OHB change 9596 CI 1.29-60.60; P=.03).
their
parents
Scheerman Iran Randomized 791re- 12-17y Study the effectiveness |Increasesin adolescent toothbrushing at the 1- and 6-month
eta [62], controlled cruited; of amobile app (Tele-  follow-upsin both intervention groups (adolescentsonly [A]
2020 tria 718 gram) to promoteand  and adolescents and their mothers [M+A]) compared with
complet- improve OHB the control group were observed (1-month follow-up:
ed B=3.74, SE 0.28, and P<.001 for the M+A group and B=2.64,
SE 0.29, and P<.001 for the A group; 6-month follow-up:
B=3.90, SE 0.27, and P<.001 for the M+A group and B=2.78,
SE 0.29, and P<.001 for the A group). Adolescentsin both
intervention groups showed a significantly greater improve-
ment in their VPI° scores than adolescents in the control
group at the 1- and 6-month follow-ups (P<.01; 1-month
follow-up: B=—0.60, SE 0.05, and P<.001 for the M+A group
and B=-0.29, SE 0.07, and P<.001 for the A group; 6-month
follow-up: B=—0.64, SE 0.08, and P<.001 for the M+A group
and B=-0.33, SE 0.06, and P<.001 for the A group).
Hummet  Switzer- Randomized 20 >18y Determinewhethera ~ No relevant difference in plaque score was found between
a [63], land controlled smartphoneappused  thetest and control groups (P=.39). However, Pl improved
2020 tria with an electric tooth- by 8.5% (P=.10) in the intervention group compared with
brush improves plague  4.7% (P=.56) in the control group.
removal compared with
the use of an electric
toothbrush without the
app; in addition, the
compliance and consid-
eration of user-friendly
were evaluated
Algarni et Saudi Ara= Longitudina 120 Parents Developamobileapp  After the 15-day follow-up, most responders showed highly
a [27], bia study of in- (Your child’'s smile) significant (P<.01) or significant (P<.05) improvement in
2018 fantsto and evaluateitsefficacy their knowledge on tooth devel opment (8.33%-40%), impor-
adoles- inimproving thedental tance of deciduous teeth (25%-33%), importance of regular
cents health knowledge of dental checkups (20%-34%), pit and fissure sealants (24%-
aged 15 parents 32%), and consequences of early loss of deciduous teeth
y (19%-37%). A total of 75% of parents favored the use of

mobile apps as an effective child dental health knowledge
tool.
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Study, year Country of Study design Sample Age Purpose Key findings
origin size
Zahidetal Saudi Ara= Nonrandom- 271re- Mean Compare theimpact of ~ After the 3-month follow-up, both the mobile app and edu-
[64],2020 bia izedquasi- cruited; agel6.6 amobileapp (Brush cational lecture groups showed significant improvementson
experimenta 234 (Sb DJ) and an educational  knowledge and behavior regarding oral health except for the
study complet- 0.96) y lectureon knowledge  frequency and duration of toothbrushing in the app group.
ed and behavior regarding
oral health
Krishnanet India Nonrandom- 60 13-17y Evaluatethe effective- At 6 and 12 weeks after the intervention, no statistically
a [65], ized con- nessof visual cardsand significant differencein Pl (1.023 and 0.812; P=.91) and GI
2021 trolled trial amobile-based app scores (0.264 and 0.283; P=.93) between visual pedagogy
(Brush Up) on oral (group A) and the Brush Up mobile app (group B) was ob-
health educationamong  served. For group A, mean plague scores were 2.02 (SD
adolescents with ASDP  0.06) at baseline, 1.00 (SD 0.00) at 6 weeks, and 0.45 (SD
0.13) at the 12-week follow-up. Mean Gl scores were 1.05
(SD 0.13) at baseline, 0.61 (SD 0.14) at 6 weeks, and 0.28
(0.10) at the 12-week follow-up. For group B, mean plaque
scores were 2.01 (SD 0.06) at baseline, 1.00 (SD 0.00) at 6
weeks, and 0.46 (SD 0.11) at the 12-week follow-up. Mean
Gl scoreswere 1.03 (SD 0.17) at baseline, 0.58 (SD 0.16)
at 6 weeks, and 0.24 (SD 0.11) at the 12-week follow-up.
Setijantoet Indonesia  Longitudina 47 17-45y Evauate the effective-  There was a significant (P<.001) improvement in the
a [28], study ness of amobileappto knowledge about oral health at posttest measurement (87%)
2021 increase knowledge compared with at pretest measurement (56%).
about oral health among
pregnant women
Fernandez  Chile Systematic  N/A N/A Determine the effect of - Tl edentistry was found effective—mostly mHealthd (mes-
et [4g], review and teledentistry onoral sy and apps)—when compared with conventional strate-
2021 meta-analy- health promotionand  gies, SMD for Pl was—1.18 (95% Cl —1.54 to —0.82;
SIS gﬁ;‘%}?}gsﬁfgﬁ 2:]?' 12=92%; low certzai nty). SMD for Gl was -2.17 (95% ClI
strategies -3.15t0 -1.19; 1°=97%; moderate certainty). Risk ratio for
WSLswas 0.48 (95% CI 0.35-0.66; 12=0%; moderate cer-
tainty).
Bohneta United Cross-sec- 25 22-89y Toassesspreferences  Participants believed that apps should be used in conjunction
[29],2018 States tional study and perceptionsregard-  with a dentist’s explanation about a procedure. Participants
ing theuse of appsin  felt that the apps would be more beneficial if they could be
dental care customized to individual dental needs. Participants favored
estheticimages of teeth that did not show structural anatomy.
Participants preferred the internet-based apps.
Rahaei et Iran Randomized 158 10-12y Comparethe effective- Before the intervention, the mean scores of behavior were
a [66], controlled ness of an educational  13.69 (SD 3.89; intervention group) and 13.93 (SD 3.02;
2022 tria mobile app (My Tooth) control group). After theintervention, mean scores of behav-
with conventional oral  ior increased significantly in the intervention group (16.02,
health educationamong SD 3.48; P<.001).
elementary school stu-
dents
Nayak etal India Randomized 159re- 18-24y Evauatethefeasibility After the 1-month intervention, astatistically significant in-
[30], 2018 controlled cruited; and effectivenessof a  creasein KS was observed in both groups, with highly sig-
trial 150 mobileapp (WhatsApp) nificant improvement in the intervention group (mean KS
complet- to improve knowledge was 28.72, SD 5.9 at baseline and 49.56, SD 5.4 after the
ed about oral cancer intervention; P<.001).

among college students
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Purpose

Key findings

Study, year Country of Study design Sample Age
origin size
Zolfaghari  Iran Randomized 58 Chil-
eta [67], controlled dren
2021 trial aged 1-
6y and
their
parents
Panchal et India Longitudina 150re-  Chil-
a [68], study cruited; dren
2017 132 aged 2-
complet- 6y and
ed their
parents
Lottoeta Brazil Randomized 104 Chil-
[31], 2020 controlled dren
trial aged
36-60
months
and
their
parents
Wangeta Taiwan Nonrandom- 120re- 48-66y
[32], 2020 ized con- cruited;
trolled tridd 100
complet-
ed
Lozoyaet United Nonrandom- 33re- Chil-
a [69], States ized quasi-  cruited; dren
2019 experimental 26 com- (mean
study pleted age
348,
SD 0.93
y) and
their
parents
Jacobsonet  United Quas-experi- 34 Chil-
a [70], States mental study dren
2019 aged 5-
6y and
their
parents
Tobiasand Israel Longitudina 44 >18y
Spanier study
[44], 2020

Design agamified mo-
bile app and evaluateits
effectiveness on educat-
ing mothers about their
children’s oral health

Study the efficiency of
amobile app (Cariome-
ter) in monitoring diet
and ora hygiene habits

Assesstheefficiency of
educational messages
viamobile app (What-
sApp) to control early
childhood caries

Evaluate an educational
mobile app regarding
changesin the care
needsand qudlity of life
of patientswith oral
cancer

Evaluate the effect of a
smartphone app on the
OHBs of the parents of
preschoolers

Evaluate a mobile app
(Brush Up) to improve
toothbrushing behaviors
among children

Classification of gum
health based on the

MGIY score using den-
tal selfiesviaamobile

app (IGAMY).

Themean KS of mothersin the pretest was 10.5 (SD 2.1) in
thesimpleapp group and 11.3 (SD 11.9) in the gamified app
group, which changed to 13.1 (SD 1.6) and 14.3 (SD 2.0),
respectively, in the posttest (P<.001). The mean practice
score of mothersin the pretest was 4.4 (SD 2.4) inthesimple
app group and 4.8 (SD 3.2) in the gamified app group, which
changed to 8.5 (SD 1.7) and 8.0 (SD 2.2), respectively, in
the posttest (P<.001). The mean dental Pl of childrenin the
pretest was 0.8 (SD 0.4) inthe simpleapp group and 1.0 (SD
0.3) in the gamified app group, which changed to 0.5 (SD
0.3) and 0.5 (SD 0.3), respectively, in the posttest. Children
had better plague control in the gamified app group (P<.001).

There was a significant improvement in the dietary pattern
followed by the patients at day 7 as compared with day 1
(mean dietary score was 1.51, SD 0.24 at day 1 and 0.07,
SD 0.14 at day 7; P<.001). Approximately 90% of children
brushed twice aday at day 7 after the use of the Cariometer
app. There was an increase in the frequency of rinsing after
meals at day 7 as compared with day 1 after the use of the
Cariometer app.

Proportion of participants with the increment of maximum

ICDAS' did not increase significantly in the intervention
group (15.4%-23.1%; P=.13), differently from that observed
in the control group (21.2%-36.5%; P=.008) between the 3-

and 6-month follow-ups. eHEAL S° scoresincreased signifi-
cantly in theintervention group (+10.32%; P=.001) in con-
trast to a nonsignificant decrease observed in the control
group (—2.65%; P=.38).

The overall improvement in quality of life was higher in the
experimental group than in the control group (-7.24 vs-4.36;
P=.22). The physiological care needs decreased in the exper-
imental group compared with the control group (experimental
group: 26.33 and control group: 21.33 before the interven-
tion; experimental group: 20.67 and control group: 20.25
after the intervention; P<.02).

Parents’ behavioral intentions or OHBs with their children
did not significantly change from beforeto after theinterven-

tion (P>.05). SNs' and PBCY predicted behavioral intentions
before the intervention and behavior change after the inter-
vention. Thematic analysis revealed that parents’ belief in
theimportance of establishing oral health habitsand brushing
reminders and videos delivered via a mobile app supported
effortsto form oral health habits.

After 7 days, toothbrushing duration increased significantly
(P<.001). Mean time (in seconds) consumed toothbrushing
was 46.2 (SD 31.3) at baseline and 69.4 (SD 30.4) after 7
days (P<.001). After 2 weeks (n=15), mean time (in seconds)
consumed toothbrushing was 39.9 (SD 21.0) at baseline and
108.9 (SD 47.6) after 14 days (P<.001).

The mobile app produced accurate classification of gum
health based on the MGI. Area under the curve ranged be-
tween 1.0 and 0.84.
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Study, year Country of Study design Sample Age Purpose Key findings
origin size
Al- United Randomized 84re- 12-21y Assesstheeffectiveness Use of the mobile app resulted in slightly higher median
Moghrabi  Kingdom  controlled cruited; of amobile app (My wear time (0.91 h/d, 95% Cl -4.01 to 2.19; P=.56). No sig-
eta [35], tria 64 com- Retainers) on objective- nificant differenceswere found in terms of stability (3=.002,
2020 pleted ly assessed TPR" wear 95% Cl —.03 to .04; P=.92_), plaque Ieyels (B=-.02, 95% ClI
time, stability, periodon- 07 10 .03; P=.44), bleeding on probing (8=-.01, 95% ClI
tal outcomes, patient -.05t0.03; P=.61), and probing depth (f=-.01, 95% CI -.09
experiences, and t0.07; P=.79). Similar levels of patient experiences (P=.94)
knowledge related to and knowledge related to retainers (P=.26) were found.
retainers
Moylanet  United Cross-sec- 12 10-17y Study thereliability and The intercanine and intermolar measurement differences
a [36], States tional study accuracy of mobileapp between intraoral video scans using the monitoring soft-
2019 monitoring of tooth ware's smartphone app (Dental Monitoring) and plaster
movement in patients  models were on average 0.17 mm (90% CI 0.00-0.34) and
with orthodontic appli- —0.02 mm (90% CI —0.26 to 0.29), respectively.
ances
Lieta China Randomized 343re- Mean Evaluate the effective-  Duration of orthodontic treatment in the WeChat group was
[37], 2016 controlled cruited; agel7.6 nessof amessaging shorter than that in the compared group (median 80.5, range
tria 224 (SD mobile app (WeChat)  66-93 weeksvs median 84.5, range 75-103 weeks, P=.007).
complet- 5.7)y inimproving patients  There was less failed attendance (3.1% vs 10.9%; P<.001),
ed complianceanddecreas-  |ate attendance (20.1% vs 29.9%; P<.001), and bracket bond
ing the length of or- failure (11.8% vs 16.1%; P<.001) in the WeChat group than
thodontic treatment in the control group. There was no differencein orthodontic
Pl or MGI between the 2 groups before and after treatment.
Hannequin France Casereport  N/A 21y Use dental monitoring  The software allowed for fewer chairside appointments and
eta [38], software to manage remote monitoring and allowed for early detection and cor-
2020 aigner-mediated tooth  rection of an error on the aligner. This case was managed in
movement on awoman 6 monthsinstead of 10-15 monthsfor the presurgical decom-
aged 21 yearstreated  pensation phase and 3-4 months after surgery in conventional
with corticotomy-accel-  orthodontic treatments.
erated presurgical de-
compensation with In-
visalign clear aigners
Henzell et New Cross-sec- 130 =10y Investigatetheuse of  Internet-based social media sites were used by 80.8% of pa-
a [39], Zedland tional study internet-based social tients, with Facebook being the most popular. Approximately
2013 media sites by patients  13.3% of the sample had posted comments about braces on
with orthodontic appli- these social media sites, and only 6.7% had considered ob-
ances and whether a taining information about orthodontic treatment from inter-
web-based application  net-based social media sites, with most (81%) preferring to
or mobileappwouldbe seek thisinformation directly from their orthodontist. Nearly
considered helpful in  two-thirds of those who had difficulty remembering to wear
improving cooperation  their orthodontic appliances reported that a reminder app on
inorthodontic treatment  their phone would be beneficial .
Al-Musawi  Kuwait Longitudina 87 Notre- Evaluatethe effective-  Participants using the app only had a significantly higher
et al [33], study ported  nessof amobile app mean score (12.72, SE 0.47) than participants receiving the
2017 (Dental TraumaApp)  lecture only (mean 11.20, SE 0.44; P=.02) and participants
in delivering informa-  in the lecture and app group (mean 9.87, SE 0.50; P<.001).
tion to schoolteachers
about the optimal emer-
gency management of
traumatic dental injuries
and compareit with the
traditional lecture-based
method
Iskander et United Cross-sec- 89 Notre- Compare effectiveness  Individuals using the mobile app were more likely to select
a [34], States tional study ported  and user preferenceof  “put the tooth back in place” (71.1%) compared with those
2016 amobile app and con-  using the poster, who chose “ put the tooth in milk” (56.8%;

ventional poster for first
aid to dental trauma

P=.004). Lesseducated individualswere willing to pay more
for the app (P=.02) and were morelikely to report being in-
terested in receiving dental information through mobile
technology in the future (P=.006). Most of the respondents
preferred the mobile app.
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Study, year Country of Study design Sample Age Purpose Key findings
origin size
Abbasi et Pakistan Randomized 160 Chil- Evaluate the effective- A dtatistically significant difference in mean heart rate of
a [40], controlled dren ness of amobile app participants was observed in the Little Lovely Dentist, dental
2021 tria aged 4- (Little Lovely Dentist), song, and control groups, whereas no difference was ob-
10y adental song, and served in the TSD group. For the mobile “Little Lovely
TSD* techniquesinpe-  Dentist” app group, mean heart rate before and after thein-
diatric patients tervention was 107.9 (SD 8.2) and 104.9 (SD 6.8), respec-
tively (P=.002). For the YouTube " dental video song” group,
mean heart rate before and after the intervention was 106.6
(SD 6.1) and 104.0 (SD 7.6), respectively (P=.001). For the
TSD group, mean heart rate before and after theintervention
was 101.4 (SD 15.6) and 108.2 (SD 7.5), respectively
(P=.68). For the control group, mean heart rate before and
after theintervention was 102.8 (SD 5.3) and 107.5 (SD 5.9),
respectively (P=.68). FIS’ scores decreased significantly in
participantsin the Little Lovely Dentist and dental song
groups, whereasthe scoresincreased in the TSD and control
groups. For the mobile “Little Lovely Dentist” app group,
mean FI S scores before and after the intervention were 2.80
(SD 1.06) and 2.52 (SD 0.87), respectively (P=.03). For the
YouTube*“ dental video song” group, mean FIS scores before
and after theintervention were 1.80 (SD 0.96) and 2.47 (SD
0.84), respectively (P=.04). For the TSD group, mean FIS
scores before and after theintervention were 2.60 (SD 0.74)
and 3.30 (SD 0.96), respectively (P=.001). For the control
group, mean FIS scores before and after the intervention
were 2.91 (SD 0.92) and 3.52 (SD 1.24), respectively
(P=.01).
Elicherlaet India Randomized 50 7-11y  Evduatethe effective- A statistically significant difference in mean heart rate of
al [41], controlled ness of a mobile app the participants was observed in the Little Lovely Dentist
2019 trial (Little Lovely Dentist)  group, whereasno difference was observed in the TSD group.
comparedwiththeTSD  For themobile“Little Lovely Dentist” app group, mean heart
techniquein managing rate before and after the intervention was 108.2 (SD 12.8)
anxiety and fear inchil- and 97.4 (SD 12.3), respectively (P<.001). For the TSD
dren during their first ~ group, mean heart rate before and after the intervention was
dental visit 95.9 (SD 10.0) and 97.2 (SD 12.3), respectively (P=.32).
RMS pictorial scores decreased significantly in participants
in both the Little Lovely Dentist and TSD groups. For the
mobile“Little Lovely Dentist” app group, mean RM Spicto-
rial scores before and after the intervention were 3.20 (SD
1.04) and 1.32 (SD 0.5), respectively (P<.001). For the TSD
group, mean RM Spictorial scores before and after the inter-
vention were 2.6 (SD 0.8) and 1.5 (SD 0.6), respectively
(P<.001).
Kevadiaet India Randomized 75 6-9y To evaluate the effec-  All theindex scoreswere significantly lower among children
a [42], controlled tiveness of 3 different  who received the Tell, Play, Do (group I1) intervention than
2020 tria behavioral management  inthose who received the film modeling intervention (group
techniques: amobile 1) and the mobile dental app (group I11). Average heart rate
app (My Little Dentist), was P=.03 for group Il vsgroup | and P=.046 for group Il
Tell, Play, Do, andthe  vsgroup I1l. FISwasP=.03 for group I vsgroup | and P=.03
film modeling tech- for group Il vsgroup I11. Venham pictorial index scoreswere
nique P=.04 for group Il vs group | and P=.045 for group Il vs
group 1.
Zinketal  Brazil Randomized 40 9-15y  Developmentandevalu- The decayed, missing, and filled primary and permanent
[43], 2018 controlled ation of amobileapp  teeth index was similar for both groups (P=.60), being 1.5
trial for patient-professional  (SD 3.0) for the app group and 0.7 (SD 1.3) for the Picture

communication during
dental visits of patients
with ASD

Exchange Communication System group. Therewere statis-
tically significant differencesin the number of attempts re-
quired for the picturesto acquire each skill proposed (room,
ground, dentist, and 3-in-1 air and water syringe; P<.05)

between the 2 groups, which were lower for the app group.
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Study, year Country of Study design Sample Age Purpose Key findings
origin size
Cunning-  United Systematic  N/A N/A To examine and identi- Intotal, 3 studies using virtual reality in adental setting
ham et a Kingdom  review fy studies that apply demonstrated decreased pain and anxiety compared with no
[49], 2021 virtual reality or be- intervention. A fourth study used a bespoke dental app and
spoke smartphone apps  imagery to prepare patients with ASD for dental treatment,
in dentistry to decrease  finding statistically significant decreasesin both the number
patient anxiety andto  of appointments and number of attempts required to carry
study the effectiveness  out a procedure.
of these apps
Lineta Taiwan Cross-sec- 26den- Notre- Toimprovedental care Resultsof assessmentsthrough interviewsand questionnaires
[45], 2014 tional study tistsand ported  servicesusingamobile indicated asignificant increase (P<.05) in both dentists’ and
32 pa- app (Dental Calendar)  patients’ overall experiences. Total mean increment in after
tients combined withcloud  and beforetest for dentists was 5.875 (95% Cl 1.968-9.782;

service

P=.009). Total mean increment in after-before test for pa-
tientswas 18.500 (95% Cl 13.625-23.375; P<.001). Patients’
ability to reschedul e appointments for sudden worse prosthe-
seswas 0.385 (95% Cl 0.081-0.689; P=.02). Appointment
reminding was 0.844 (95% ClI 0.242-1.445; P=.007), appoint-
ment rescheduling for sudden worse prostheses was 0.781
(95% CI 0.204-1.359; P=.01), and dentist-patient relationship
was 0.500 (95% CI 0.007-0.993; P=.047)

80SCA: oral self-care mobile app.
POHS: oral hygiene status.

COHB: oral hygiene behavior.

dpCR: plague control record.

€PI: Plague Index.

fal: Gingival Index.

9WSL : white spot lesion.

hks: knowledge score.

IOHI-S: Simplified Oral Hygiene Index.
IGBI: Gingival Bleeding Index.

kws: white spot.

IN/A: not applicable.

MSMD: standardized mean difference.
"OR: odds ratio.

OVPI: Visible Plague Index.

PASD: autism spectrum disorder.
9mHealth: mobile health.

"ICDAS: International Caries Detection and Assessment System.
SeHEALS: eHealth Literacy Scale.
'SN: social norm.

UPBC: perceived behavioral control.
YMGI: Modified Gingival Index.
YWTPR: thermoplastic retainer.

*TSD: Tell, Show, Do.

YFIS: Facial Image Scale.

Discussion

Principal Findings

The aim of this study was to present the main findings in the
literature on the use of mobile phone apps in oral health and
evaluate the evidence available in the literature. This scoping
review identified and reviewed 45 papers published between
January 2000 and June 2021. Half (23/45, 51%) of theincluded
studies were from Asian countries and focused on children and
adolescents. In addition, most of the included studies (31/45,

https://mhealth.jmir.org/2023/1/e46143
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69%) focused on oral health promotion using mobile phone
apps, followed by behavior management. There was limited
evidence of diagnostic and remote consultations using mobile

phone apps.

A total of 47% (21/45) of the publicationsfocused onimproving
oral hygiene through effective toothbrushing. Dental plaqueis
a biological component in the initiation of dental caries and
periodontal diseases[71]. Therefore, it isimportant to remove
dental plague from tooth surfaces through daily toothbrushing
with fluoridated toothpaste to prevent tooth decay and
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periodontal diseases[71]. Thisscoping review found that several
of the RCT studies (9/23, 39%) reported a significant reduction
in dental plaque among mobile phone app users compared with
their controls. Hence, mobile phone apps can be used for ora
health education and to teach patients good home care skills. A
recent systematic review and meta-analysis showed good results
in decreasing plaque, thereby improving gingival health and
preventing the devel opment of dental carieswhen both education
and skills are incorporated [ 72].

In total, 11% (5/45) of the publications focused on behavior
management, and in these publications, mobile apps were used
to reduce the dental anxiety of patients. Dental anxiety usually
develops in childhood, and its prevalence ranges from 5% to
20% among children [73,74]. Patients with dental anxiety can
easily avoid or miss dental appointments and, therefore, might
have poorer dental health [75]. New situationsin dental clinics
are unfamiliar to children. Mobile apps used beforehand are an
effective tool to familiarize a child with dental appointments
and instruments and hel p improve cooperation between adentist
and a child during dental treatments [43,49].

More than half (23/45, 51%) of the included studies were from
Asia, especialy from India. The population of Asia was 4.7
billion in 2022, and the 2 most populous countries in Asia are
China (1.37 billion) and India (1.29 billion) [ 76]. Thus, the rate
of mobile phone useis higher in Asiathan in other continents.
For the same reason, the production and use of mobile phone
appsare aso higher in Asiathan in other continents. In addition,
none of the included studies were published in Africa. This
could be due to various challenges, such as infrastructure,
scientific technologies, and resourcesin implementing mHealth
interventionsin Africa, as described by Kruseet a [77] intheir
systematic review. Regarding the European region, the General
Data Protection Regulation law drafted and implemented by
the European Union on May 25, 2018, may have affected the
conduct of research that requires the processing of sensitive
data (eg, oral health data) despite protecting patients' privacy
[78]. Cagnazzo [ 79] aso argued that the overlap of the General
Data Protection Regulation and the European Clinical Trias
Regulation is creating a state of confusion among the scientific
community. Furthermore, the author has argued about the
bureaucratic issues related to follow-up clinical studies [79].
However, these aspects need further research.

Thisreview a so found that most of theincluded studies (25/45,
56%) focused on children (aged <10 years) and their families
as well as on adolescents aged 10 to 19 years. The studies in
thisreview did not include ol der adults as afocus group, which
may be explained by the fact that the younger population has
grown up with smartphones and is more familiar with using
them. Using smartphones is part of adolescents’ daily routine,
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and smartphones tend to move around with them throughout
the day. In addition, smartphones are highly valued by
adolescents; they are easy to use and easily switched on [15].
Thus, approaching children and adolescents via smartphone is
more convenient. In addition, the use of smartphones gives
people the possibility to access information anywhere and
anytime, and this increases patients’ autonomy and comfort
[80].

Degspite excluding studiesfocused on the devel opment of mobile
appsin dentistry, half (23/45, 51%) of theincluded studieswere
published between 2020 and 2021. This implies that the field
isconstantly evolving and growing. Furthermore, the COVID-19
pandemic started at the end of 2019 and changed dental carein
many aspects. The use of teledentistry increased during the
pandemic, and dentists with a clinical practice considered
teledentistry to be the most effective way to reschedul e patients
appointment times and provide dental hygiene education and
emergency advice [81,82]. In this scoping review, we found
only 1 study [45] that focused on remote health care services.
However, more studies on teledentistry and the use of artificial
intelligence for diagnosis and remote consultations are
necessary. In addition, topicsrelated to the uses and importance
of teledentistry and artificial intelligence must be added to the
curriculum of undergraduate and postgraduate dental studies
[83].

Limitations

This study has some limitations. First, only studies written in
English were included. Second, the search was carried out in
only 2 databases (PubMed and Scopus), therefore leaving out
literature from other databases and gray literature. However, a
recent meta-research study suggests that searching at least 2
databases is sufficient to increase coverage and decrease the
risk of missing eligible studies[84]. In addition, an information
specialist was consulted for searching the databases. Another
limitation would be not undergoing any peer-review for
electronic search strategies.

The field of mobile apps is still new and under development.
New research must be conducted along with the development
of new patient-oriented apps.

Conclusions

The use of mobile apps in oral health is increasing among
patients, mainly children and adolescents. Intheliterature, there
are many studies related to mobile apps that are focused on
promoting oral health. Other areas such as diagnosis and remote
consultations are neglected in the current studies. There are
potential uses for improving oral hygiene, knowledge, and
behavior via mobile apps, but more studies are required.
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