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ABSTRACT

Introduction: This paper aimed to evaluate the effectiveness of mobile health (mHealth) interventions in comparison 
to conventional health education in improving periodontal health among adolescents. Methods: This systematic 
review was performed according to Cochrane and PRISMA guidelines. Systematic searches were performed in sev-
eral databases: PubMed, Scopus, Web of Science, Cochrane, ScienceDirect, EBSCO, LILACS, Google Scholar and 
a manual search for appropriate studies published until December 2022. The inclusion criteria were experimental 
studies carried out among adolescents aged 10-19 years old with the objective of improving periodontal health us-
ing mHealth interventions and conventional health education. Risk of bias assessments were done using the Critical 
Appraisal Skills Programme Randomized Controlled Trial (CASP-RCT). Meta-analysis, meta-regression and Egger’s 
test were performed to evaluate the impact of mHealth education on periodontal health outcomes. Results: Out of 
8,061 titles and abstracts screened, three articles met the inclusion criteria. It was found that mHealth interventions 
demonstrated significant improvements in periodontal health compared to conventional health education. While 
conventional health education showed higher knowledge scores, mHealth interventions were superior in improving 
plaque scores and bleeding scores over extended follow-up periods. Subgroup analysis revealed no significant differ-
ence in knowledge scores between the two education modalities. Conclusion: mHealth interventions show promise 
in improving periodontal health awareness and outcomes among adolescents. However, variations in study quality, 
as assessed using the CASP-RCT checklist, limit confidence in the findings. With overall evidence rated as moderate, 
future research should prioritize high-quality randomized controlled trials.
Malaysian Journal of Medicine and Health Sciences (2026) 22(1): 1-9. doi:10.47836/mjmhs.v22.i1.1502

Keywords: Adolescent, Outcome Assessment, Health Care, Periodontal diseases

Corresponding Author:  
Azri Aliah Mohd Yani, MScDPH
Email: azrialiah@uitm.edu.my
Tel: +603- 6126 6284

INTRODUCTION

Periodontal disease is defined as pathologies affecting 
all the supporting tissues of the teeth, including 
gingivitis and periodontitis (1). The global incidence 
and prevalence of periodontal diseases have increased 
substantially from 1990 to 2019, where it is estimated 
that 1.09 billion people worldwide were affected by 
periodontal diseases (2). Even though only severe 
periodontitis is considered a major global health issue, 

finding and treating periodontal diseases early is very 
important to stop them from becoming long-term 
problems that can cause tooth loss and other issues. (3, 
4) Although epidemiological studies indicate that the 
prevalence of periodontal disease remains relatively 
low among adolescents, the incidence within this age 
group is notably high. This trend can be linked to a few 
reasons, such as poor oral hygiene habits that are often 
seen in teenagers and the hormonal changes that come 
with puberty, which can worsen gum inflammation 
and make them more prone to periodontal problems. 
(5-8) Despite concerns of periodontal diseases showing 
an increasing trend among younger individuals, the 
periodontal health of adolescents is often overlooked.
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The primary objective of health education programs is 
to enhance health promotion and disease prevention 
in a targeted population, which ultimately results 
in behavioural changes (9). Health education 
encompasses various learning experiences aimed 
at promoting voluntary actions that support health. 
Possessing information pertaining to oral health entails 
that an individual is fully equipped to comprehend the 
nature and progression of oral disease, in addition to 
the preventative measures required to preserve optimal 
oral health. This knowledge may be acquired through 
experiential learning, media sources, educational 
institutions, and dental clinics (10). An effective oral 
health education program should lead to an overall 
improvement in oral health status and a reduction in the 
incidence of oral diseases, with periodontal disease and 
dental caries being particularly prevalent among them 
(11, 12).
 
Conventional and mHealth education can substantially 
influence health and dental health outcomes, yet they 
diverge in their methodologies and potential results. 
Conventional health education facilitates direct 
engagement between dentists and patients, allowing 
them to pose inquiries, seek elucidation, and participate 
in doctor-patient communications actively. The efficacy 
of hands-on training in dental health education, such 
as the use of printed materials and dental models, is 
ideal when delivered in a physical environment. Well-
established facilities and healthcare experts frequently 
link the conventional type of health education, 
conferring credibility to the disseminated material.
 
The widespread use of mobile phones globally, 
especially in high-income nations, and the rapid 
expansion of mobile infrastructure in low- and middle-
income countries have led to the emergence of mHealth 
(13, 14). The World Health Organization defined 
mHealth as “a term used for medical and public health 
practice supported by mobile devices, such as mobile 
phones, patient monitoring devices, Personal Digital 
Assistants (PDAs), and other wireless devices. Mobile 
devices are used in mHealth applications to collect 
community and clinical health data, deliver healthcare 
information to practitioners, researchers, and patients, 
monitor patient vital signs in real-time, and provide 
direct care (15). This field uses mobile technology’s 
mobility, quick access, and direct communication to 
spread health information rapidly. With basic apps and 
advanced features like text messaging and multimedia 
services, mHealth can revolutionize healthcare 
delivery worldwide, especially in low- and middle-
income countries. The term encompasses both basic 
applications and sophisticated technologies, such as 
voice commands, text messaging (SMS), multimedia 
messaging service, Bluetooth technology, and others 
(16). Currently, mHealth education commonly utilizes 
mobile technology, specifically smartphones and 
tablets, to disseminate health and dental health-related 

knowledge to individuals (17). However, there is concern 
that mHealth lacks personal interaction and immediate 
feedback, which are typically offered by conventional 
educational methods.
 
Despite showing enormous potential in improving 
health, the efficacy of mHealth in improving periodontal 
health has not been evaluated. With the increasing 
prevalence of mobile technology use, it is essential to 
investigate its effectiveness in health education. Thus, 
the aim of this systematic review is to systematically and 
critically appraise available literature investigating the 
efficacy of mHealth compared to conventional health 
education modalities in improving periodontal health 
among adolescents.

METHODOLOGY

Protocol and registration
This methodological survey was designed and performed 
following the recommendations of the Cochrane 
Handbook for Systematic Reviews of Interventions (18). 
A study protocol based on the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses Protocols 
(PRISMA) was created (19), and the study was registered 
with a registration number (CRD42023402820) at the 
Prospective Register of Systematic Reviews (PROSPERO), 
University of York.
 
The PICO criteria were (1) Population: adolescents aged 
10-19 years old; (2) Intervention: have participated in the 
study using the mHealth; (3) Comparison: In comparison 
with the conventional method in health education; and 
(4) Outcome: periodontal status.
 
The PICO question was “Among adolescents aged 10-
19 years old, will mHealth intervention improve the 
periodontal health status compared to conventional oral 
health education?” In this context, the World Health 
Organization defines 'adolescents' as individuals in the 
10-19 years age group. mHealth is an abbreviation for 
mobile health, a term used for the practice of medicine 
and public health supported by mobile devices. 
Additionally, conventional health education refers to 
the teaching of health through face-to-face counselling 
or through pamphlets/booklets, etc.
 
Search strategy
An electronic search was conducted independently 
by three (3) investigators (AFL, AAM, NAAB) using 
eight (8) electronic databases to identify relevant 
articles published up to December 2022 in PubMed, 
Google Scholar, Web of Science, ScienceDirect, 
Cochrane, Scopus, LILACS and EBSCO. All investigators 
independently evaluated and appraised the reference 
lists of relevant papers from the electronic search using 
computer software (EndNote 20, Mendeley). Keywords 
such as "adolescence," "adolescent," "schoolchildren," 
"mHealth," "mobile oral health," "mobile health," "dental 
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health education," "oral health education", "periodontal" 
were applied for each database in conjunction with 
the use of Boolean operators ‘AND’ and ‘OR’. Any 
disagreement between the investigators will be resolved 
by discussions with the other two researchers who act as 
the field experts (NAMR and BAMS).
 
Inclusion and exclusion criteria and study selection
After discarding duplicate articles using EndNote 20 
and Mendeley, the investigators (AFL, AAM, NAAB) 
separately screened the titles and abstracts of all the 
articles and performed a full-text assessment to identify 
studies based on the inclusion and exclusion criteria. 
Articles that fulfilled the following inclusion criteria 
were considered in this study:
	» 	mHealth and conventional health education studies;
	» 	Improved periodontal health as outcomes;
	» 	Adolescents aged 10-19 years old;
	» 	Non-randomized trial study;
	» 	Quasi-experimental study;
	» 	Randomized clinical trials;
	» 	No limit to any country;
	» 	English;
	» 	Studies conducted up to 31st December 2022.

Articles that fulfilled the following exclusion criteria 
were omitted:
	» Non-English;
	» 	Observational studies;
	» 	Systematic review;
	» 	Expert opinions, reviews, case reports or case series, 
letters to the editor, short communications, protocols, 
conference papers and theses;

	» 	Full text is unavailable.
 
Data extraction
Each article’s parameters were extracted and 
documented by three investigators (AFL, AAM, NAAB) 
using a customized Microsoft Excel spreadsheet, which 
included the following details: article title, authors, 
year of publication, country, study design, sample size, 
gender, age, evaluation tool, evaluation criteria, response 
rate, and overall outcomes. Two additional investigators 
(GSSL, AAMY) cross-checked the data for accuracy, and 
any discrepancies were resolved through discussions 
involving all investigators. When the consensus failed 
to emerge, two senior researchers (NAMR, BAMS) 
were consulted. Authors of the included studies were 
contacted via email to provide any additional data 
required for qualitative or quantitative analysis.
 
Risk of bias assessment and level of evidence
Three investigators (AFL, AAM, NAAB) independently 
assessed the Risk of Bias assessment (19) of the selected 
articles using the Critical Appraisal Skills Programme 
Randomized Controlled Trial (CASP-RCT) critical 
appraisal checklist for randomized controlled trials (20, 
21). Either ‘yes’, ‘no,’ ‘unclear,’ or ‘not applicable’ was 
assigned for each domain. Subsequently, the studies 
were categorized as ‘include,’ ‘exclude,’ or ‘seek 

further info.’ Any persistent disputes were resolved 
with the assistance of the sixth and seventh researchers 
(GSSL, AAMY, NAMR, BAMS). The Oxford Centre for 
Evidence-Based Medicine (OCEBM) guideline was used 
to establish the level of evidence in each study (22).
 
Statistical analysis
Based on the DerSimonian-Laird random-effects 
model, two-arm meta-analyses were performed to 
compare the effectiveness of mHealth education and 
conventional health in improving periodontal health. 
The heterogeneity between the included primary 
studies was also assessed using the Higgins' I² 
statistic, which has three categories: less than 30% 
= acceptable heterogeneity, between 30 and 60% = 
moderate heterogeneity, and more than 60% = severe 
heterogeneity. Due to the limited number and scarcity 
of included primary studies, subgroup analysis was 
unable to be performed. Nevertheless, meta-regression 
analysis was used to assess the effect of sample size 
on the overall findings, whereas Egger’s test was used 
to identify publication bias. Statistical analyses were 
carried out using Review Manager version 5.4 software 
designed for composing Cochrane Reviews (Cochrane 
Collaboration, Oxford, UK). The confidence interval 
(3) was reported at the 95% level, and the significance 
threshold was chosen at p=0.05.

RESULTS

Study selection
The flowchart in Figure 1 illustrates the procedure for 
selecting and extracting articles, as outlined in the PRISMA 
2020 flow diagram for new systematic reviews. This 
process includes searching various databases, registries, 
and other sources, as recommended by PRISMA. A total 
of 8,434 abstracts and titles were identified, and 388 
articles were removed due to duplicated publications, 
full text not available, or articles written in other 
languages. Following the removal of duplicate articles 
utilizing EndNote 20 and Mendeley, the researchers 
(AFL, AM, NAAB) independently examined the titles and 
abstracts of all the publications and pursued retrieval. 
Manual searches were performed from the reference 
lists of selected studies to screen for relevant articles.
 
Study characteristics
Three articles have been selected for additional 
examination and analysis (3, 23, 24). Table I presents 
comprehensive demographic information for all the 
selected articles. Study size ranged from 100 to 291 
participants, with ages ranging from 12 years old to 
19 years old. The studies were conducted in India, 
the Netherlands and Brazil respectively. Two studies 
were conducted at schools (3, 23), and one study was 
conducted in orthodontic clinics (24).
 
All studies performed clinical examinations at baseline 
and at follow-ups ranging from four to 12 weeks to 
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Figure 1:  PRISMA 2020 flow diagram for new systematic re-
views, which included searches of databases, registers and 
other sources.

Table I: The demographic characteristics of the studies selected

No.
Title Country Sample 

size
Gender Age (Mean) Evaluation tool Evaluation 

criteria
Main results/outcome

Effectiveness of a 
Visual Interactive 
Game on Oral 
Hygiene knowledge, 
practice and clinical 
parameters among 
adolescents: a 
randomised control 
trial

(K et al. 2022)

India 100 Both 13.92 
conventional 
OHE, 13.35 

IGVP technique. 
min=12, max=15

Questionnaire
&

Clinical 
examination

1.	 Knowledge 
2.	 Gingival score
3.	 Plaque score

Mean Knowledge score
Baseline
Baseline knowledge score in both groups was 
almost equal (control group: 7.30 ± 1.31; test 
group: 7.29 ± 1.72) and statistically insignificant 
(p = 0.192).
Post-intervention
The mean knowledge score post-OHE intervention 
of the control group (7.88 ± 1.97) and test group 
(8.94 ± 1.27) indicated a statistically significant 
difference between the groups, p < 0.001
# Following the OHE intervention, the test group 
showed a significant increase in
the percentage of knowledge gained (22.4%) when 
compared to the control group (7.8%) using a 
paired t-test, p < 0.001

Mean Gingival score
Baseline
Control group (1.44); test group (1.38) and 
statistically insignificant (p = 0.775).
Post-intervention
Control group (1.40); test group (0.57) and 
statistically significant (p < 0.001).
# Greater reduction in the mean gingival score a 
in the test group after intervention, indicating a 
58.7% reduction when compared to the control 
group, which had a 2.8% (p < 0.001).

Mean Plaque score
Baseline
Control group (1.52); test group 
(1.49) and statistically insignificant (p = 0.426).
Post-intervention
Control group (1.51) and test group (0.45) and 
statistically significant (p < 0.001).
# Greater reduction in the mean plaque score 
in the test group after intervention, indicating a 
63.4% reduction when compared to the control 
group, which had a 0.7% reduction, respectively 
(p < 0.001).

Mean and % OH Knowledge Score
Baseline
Control group (7.30 ± 1.31); test group (7.29 ± 
1.72) and statistically insignificant (p = 00.192).
Post-intervention
Control group (7.88 ± 1.97) and test group (8.94 ± 
1.27) and statistically significant (p < 0.001).
# Following the OHE intervention, the test group 
showed a significant increase in
the percentage of knowledge gained (22.4%) when 
compared to the control group (7.8%) using a 
paired t-test, p < 0.001

Mean and % OH Practise Score
Did not explain in the results

CONTINUE

measure periodontal health by evaluating gingival 
bleeding and the presence of plaque. Knowledge scores 
and oral health behaviours were evaluated using self-
administered questionnaires.

The three studies included in this review employed 
single-blinded randomized controlled trials with two 
to four parallel arms. Regarding mHealth interventions, 
two studies utilized mobile applications (23, 24), while 
one study implemented an interactive game-based 
visual performance technique (3). All interventions 
were specifically developed for their respective study 
populations. In all studies, the control groups received 
conventional oral health education.
 
The attrition rate across the studies ranged from 6% to 
17%. One study utilized an intention-to-treat analysis 
(24), while the other two did not specify their analysis 
methods for the RCT (3, 23). All studies reported 
improvements in oral health knowledge, behaviour, 
gingival bleeding scores, and plaque scores for both 
the control and intervention groups. However, the 
intervention groups showed a significant reduction in 
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Table I: The demographic characteristics of the studies selected (continued)

No.
Title Country Sample 

size
Gender Age (Mean) Evaluation tool Evaluation 

criteria
Main results/outcome

Improving 
adolescents’ 
periodontal health: 
evaluation of a 
mobile oral health 
App associated 
with conventional 
educational methods: 
a cluster randomised 
trial

(Marchetti et al. 
2018)

Brazil 291 Both 16.1 years. 
min=14, max=19

Questionnaire
&

Oral clinical 
indexes

1.	 Knowledge 
Score (KS).

2.	 Simplified Oral 
Hygiene Index 
(OHI-S)

3.	 Gingival 
Bleeding (GBI)

This clinical trial showed that the use of an 
App associated with conventional methods was 
effective in improving adolescent’s oral health. 
It showed a significant long-term outcome. 
Regarding clinical findings, all methods were 
equally effective.

The effect of using a 
mobile application 
(WhiteTeeth) 
on improving 
oral hygiene: 
A randomized 
controlled trial

(Scheerman et al. 
2020)

Netherlands 132 NA 12-16 Clinical 
examination

Primary outcomes: 
plaque index and 
bleeding scores
Secondary 
outcomes: Oral 
health behaviour- 
brushing habits and 
usage of Fluoridated 
mouth rinse and 
other dental aids

At 6-week follow-up
The intervention effect on the total amount of 
dental plaque (B = -6.86; 95% CI -16.05 to 2.34) 
and the total sites covered with plaque (B = -4.83; 
95% CI -9.69; 0.04) was not significant.

At 12-week follow-up 
The reductions in dental plaque accumulation 
(B = -11.32; 95% CI 20.57 to -2.07) and in the 
presence of dental plaque (B = -6.77; 95% CI 
-11.67 to -1.87) were significantly greater in 
patients in the intervention group than in the 
controls: while, on average, plaque was present 
on 62% of teeth in the intervention group, it was 
present on 73% of teeth in the control group.

Bleeding scores  
Had improved more in participants in the 
intervention group than in controls at 6 weeks of 
follow-up (B =-3.74; 95% CI -6.84 to -0.65).

At 12 weeks of follow-up 
However, the intervention effect was no longer 
significant (B = -1.89; 95% CI -5.00 to 1.22).

The only significant intervention effect was for 
fluoride use at the 6-week follow-up; it favoured 
the intervention group (B = 1.93; 95% CI 0.36 
to 3.50).

No significant intervention effects were found for 
the oral health behaviour score, tooth-brushing 
(frequency and duration) and interproximal brush 
usage.

Psychosocial factors: significant adjusted effects 
were found for coping planning regarding tooth-
brushing
(T1: B = 0.27; 95% CI 0.03 to 0.51; T2: B = 0.27; 
95% CI 0.03 to 0.51; P = .028) and intention 
towards fluoride mouth rinse use (T1B = 0.56; 
95% CI 0.15 to 0.96; T2 B = 0.42 95% CI 0.01 to 
0.83) at both 6-week and 12-week follow-up.

Although not significant, the scores on most 
psychosocial factors at 12-week follow-up were 
better in the intervention group than in the control 
group.

bleeding and plaque scores at follow-ups. Additionally, 
oral health knowledge and behaviour scores were 
significantly higher in the intervention groups compared 
to the control groups at follow-ups.
 
Risk of bias
The CASP-RCT is a tool used to assess the quality of 
research studies using 11 questions that each focus on a 
different methodological aspect and validity of a study. 
Table II summarizes the results of the quality assessment 
using the CASP-RCT checklist. There were 11 studies 
assessed for eligibility, but only three reports were 
included in the study. Based on the CASP checklist, all 
studies scored well in various domains according to 
the CASP checklist for RCT, with a total score of 7 for 
K et al. (2022) (23), a total score of 11 for Scheerman 
et al. (2020) (24), and a total score of 6 for Marchetti 
et al. (2018) (3). The level of evidence for all studies 
was determined to be 3, indicating a moderate quality 

of evidence. The researchers established a consensus to 
incorporate articles of both medium and high quality for 
future evaluation.
 
The precision of the estimate of the intervention or 
treatment effect and benefits of the experimental 
intervention outweighing the harms and costs were not 
reported in two studies and information was not clear for 
Scheerman et al. (2020) (24). There were also some areas 
where two studies did not provide clear information, as 
in domains 10 and 11, where the results can be applied 
to the local population and the experimental intervention 
provided greater value to the people in care, but it was 
reported thoroughly by Scheerman et al. (2020) (24).
 
Statistical analysis
The mean and standard deviation of the patient’s 
knowledge scores, plaque scores, and gingival bleeding 
scores between control (conventional health education) 



Mal J Med Health Sci 22(1): 1502.1-1502.96

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Table II: CASP Checklist for RCT

No.
Study (Au-

thor)

Domains Total 
Score

Level of 
Evidence

1 2 3 4 5 6 7 8 9 10 11
(K et al. 2022) Yes Yes Yes Yes Yes Yes Yes No No Can’t tell Can’t tell 7 3

(Marchetti et 
al. 2018)

Yes Yes No Yes Yes Yes Yes No No Can’t tell Can’t tell 6 3

(Scheerman et 
al. 2020)

Yes Yes Yes Yes Yes Yes Yes Yes Can’t 
tell

Yes Yes 11 3 

and intervention (mHealth education) were compared. 
Two-arm meta-analysis in Figure 2 shows the patients’ 
knowledge score on periodontal health after conventional 
health education and mHealth education intervention. 
The overall weighted mean difference of knowledge 
scores was 0.69 (95% CI: 0.47–0.90), with patients in 
the conventional health education group demonstrating 
significantly higher knowledge scores regarding their 
periodontal health (p < 0.05) compared to those in the 
e-health education group. The I2 of the weighted mean 
differences in knowledge scores was 0%, implying that 
the included primary studies for quantitative analysis do 
not possess significant heterogeneity.

Figure 2: Patients’ knowledge score on periodontal health 
after conventional health education and mHealth education 
intervention.

 
The weighted standardized mean difference of plaque 
scores was -1.78 (95% CI: -5.46 – 1.91) for the group 
receiving conventional health education and -1.85 
(95% CI: -4.71 – 1.01) for the group receiving mHealth 
education, as shown in Figure 3. No significant 
difference was found, despite both the conventional 
health education (p=0.34) and mHealth education 
(p=0.21) groups' plaque scores demonstrating a slight 
improvement at the 3-month and above follow-up 
period. However, there appears to be significant 
data heterogeneity, as the I² of the weighted mean 
differences of plaque scores was >99%.
 
Similarly, Figure 4 reveals that the weighted standardized 
mean difference of bleeding scores was -1.08 (95% CI: 
-3.07 – 0.92) for the conventional health education 
group and -1.39 (95% CI: -3.46 – 0.68) for the mHealth 
education group. Despite showing slight improvement 
in the bleeding scores at the 3-month and above follow-
up period for both control (p=0.29) and intervention 
(p=0.19) groups, no significant differences were noted, 
respectively. Nevertheless, the I² of the weighted mean 
differences of bleeding scores was 99%, suggesting 

Figure 3: Patients’ plaque score on periodontal health after 
conventional health education and mHealth education inter-
vention.

Figure 4: Patients’ bleeding score on periodontal health after 
conventional health education and mHealth education inter-
vention.

substantial data heterogeneity.
 
When comparing conventional and mHealth education 
on both plaque and bleeding scores (Figure 5), it is noted 
that there is a tendency to favor the mHealth education 
group. The weighted standardized mean difference of 
the plaque score between the control and intervention 
groups was -0.31 (CI: -0.67–0.06), but no significant 
difference (p = 0.10) was noted. However, a significant 
difference was found (p = 0.02) when looking at the 
bleeding scores, with a standardized weighted mean 
difference of -0.60 (CI: -1.12–0.08), indicating that the 
intervention (mHealth education) worked better for 
controlling bleeding scores. However, substantial data 
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heterogeneity is observed, ranging from 65% to 83%. 
The overall substantial heterogeneity can be explained 
by the different study designs, evaluation tools and 
patient’s demographic details.
 
Meta-regression was used to assess how the size of each 
study affected the knowledge scores (p=0.163), plaque 
scores (p=0.087), and bleeding scores (p=0.06) in both 
the control and intervention groups. In addition, Egger’s 
test revealed no evidence of significant publication bias 
among the included primary studies, with an average 
p-value of 0.081.

DISCUSSION

This systematic review and meta-analysis found that 
educating adolescents with mHealth led to improved 
periodontal disease outcomes compared to conventional 
health methods. It examined periodontal health by 
comparing patients' knowledge scores, plaque scores, 
and gingival bleeding scores in control (conventional 
education of health) and intervention (mHealth 
education) groups. The utilization of mHealth in dental 
health education to improve all periodontal health 
parameters showed sustained improvement at least up 
to 12 weeks after intervention. 
 
Research suggests that the use of mHealth in oral 
health education increases participant engagement 
(25). According to Ram Surath Kumar et al. (2022), 
the interactive game-based visual performance (IGVP) 
method worked better than regular oral health education 
in lowering gum and plaque issues and improving 
knowledge and its use in managing oral hygiene. They 
also discovered that adding the IGVP methodology 
after providing a health education session for schools 
was a simple, enjoyable, interactive, and cost-efficient 
approach. Similarly, the clinical trial conducted by 
Marchetti et al. in 2018 showed that utilizing an app in 
conjunction with conventional approaches successfully 

Figure 5: Comparison patients’ plaque score on periodontal 
health after conventional health education and mHealth edu-
cation intervention .

enhanced dental health among adolescents (3). The 
results also demonstrated a substantial long-term effect. 
These results are similar to those reported by Borujeni 
et al. 2021 (26). They discovered that teledentistry is 
a successful and productive approach to enhancing 
oral hygiene in patients receiving fixed orthodontic 
treatment. Adolescents may find it easier to maintain 
their oral hygiene and improve their tooth-brushing 
skills with the assistance of mHealth technology.
 
However, subgroup meta-analysis revealed that 
patients in the conventional health education group 
had significantly higher knowledge of periodontal 
health compared to those in the mHealth education 
group after the intervention. The limited interaction in 
mHealth compared to conventional oral health talks or 
lectures may account for this. Conventional face-to-face 
education facilitates two-way communication, allowing 
for immediate feedback and discussion while being 
adaptable to the patient’s attention span and nonverbal 
cues. Additionally, young adolescents may require 
guidance for e-learning, as they may lack the cognitive 
ability for effective self-directed learning (27).
 
In terms of plaque score and bleeding score, subgroup 
analyses revealed no significant differences between 
conventional oral health education and mHealth 
oral health education at three-month follow-ups. 
Heterogeneity scores for both parameters were high. 
These findings may be due to small number of studies 
included in the meta-analysis, variability in dental 
indices used to assess plaque score and bleeding score, 
and demographic differences among study populations.
 
While conventional oral health education may be 
more effective for knowledge acquisition, mHealth 
interventions offer advantages in behavioural 
improvements, such as reducing plaque and bleeding 
scores. Overall, the intervention group demonstrated a 
reduction in plaque score, though the difference was 
not statistically significant compared to the control 
group. Interestingly, this review found that mHealth oral 
health education significantly reduced gingival bleeding 
compared to conventional oral health education. 
Gingival bleeding is considered a key indicator of 
periodontal health, and its reduction suggests improved 
periodontal health (28). Since gingival bleeding typically 
develops after one week of plaque accumulation, a 
reduction in bleeding scores may indicate that patients 
have been consistently maintaining excellent oral 
hygiene over time (29).
 
The findings of this review are consistent with previous 
studies. mHealth-based education alone has shown 
limited potential in improving oral health behaviour 
(30). However, when used as an adjunct to conventional 
oral health instructions, mobile applications and text 
messages have been shown to enhance both oral health 
knowledge and behaviour among adolescents, adults, 
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and mothers of young children (31). Conventional 
oral health education offers the advantage of two-
way communication, which strengthens the doctor-
patient relationship, while mobile apps provide regular 
reminders and reinforcement of oral health knowledge 
beyond dental visits (24). A hybrid approach, combining 
both conventional and mHealth education, may be the 
most effective strategy for improving both knowledge 
retention and periodontal health outcomes.
 
This meta-analysis links the methodological quality of 
the included studies, as assessed using the CASP-RCT 
checklist, to the strength of the evidence it presents. 
Although all three studies selected for analysis were of 
moderate to high quality, the disparity among studies 
necessitates caution when interpreting the overall 
findings. Given that the level of evidence across the 
studies was rated as Level 3 (moderate), the confidence 
in the estimated effects is correspondingly moderate.
 
A major strength of this review is its systematic approach 
and rigorous methodology following adherence to 
PRISMA guidelines. The studies included had a low 
risk of bias, ensuring the reliability of the findings. 
Additionally, this review focused on adolescents' 
periodontal health, a crucial yet often overlooked age 
group in periodontal disease prevention. However, 
this review has several limitations. The small number 
of studies included may overestimate or underestimate 
the effects of mHealth compared to conventional oral 
health education. The high heterogeneity score shows 
that the studies vary greatly, which may limit the results' 
generalizability and accuracy.
 
This review highlights the need for high-quality, long-
term randomized controlled trials to further evaluate the 
effectiveness of mHealth in improving adolescents’ oral 
health. The impact of mHealth interventions may vary 
across demographic and socioeconomic groups, and 
their potential role in widening health inequities should 
be explored and addressed (32).

CONCLUSION

This review highlights the effectiveness of mHealth 
interventions in enhancing awareness, knowledge, 
and oral health status among adolescents, particularly 
in reducing gingival bleeding. However, as assessed 
using the CASP-RCT checklist, the certainty of evidence 
remains moderate. Due to the limited number of high-
quality RCTs and the large variability in study designs, 
more well-designed RCTs are needed to verify the 
effectiveness of mHealth interventions in improving 
periodontal health among adolescents. Future research 
and application development should prioritize evidence-
based behavior change techniques and incorporate 
elements such as gamification to enhance effectiveness 
and engagement among the target population. 
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