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ABSTRACT
Introduction
Poor oral hygiene habits are common among college students 
in South Africa, contributing to a high prevalence of oral health 
issues. Digital platforms have shown promise in improving 
awareness and encouraging positive oral health behaviours.
 
Aims and Objective
This study evaluated the effectiveness of digital oral health 
education in promoting awareness and behaviour change 
among college students in Durban, South Africa. 

Methods
A quasi-experimental design was employed with 258 college 
students. Pre- and post-tests assessed changes in oral 
health knowledge, awareness, self-efficacy, and self-care 
behaviours following exposure to the Tooth Keepers digital 
platform. Data were analysed using descriptive statistics, 
independent t-tests, and chi-square tests. 

Results
The findings revealed a significant improvement in knowledge, 
awareness, and self-efficacy (p < 0.001) related to oral 
health self-care practices after exposure to digital oral health 
education. Additionally, participants reported significant 
improvements in their oral hygiene behaviours (p < 0.001) 
after exposure to digital oral health education.
 
Conclusion
Digital oral health education effectively improves knowledge 
and self-care practices among college students. This study 
supports the integration of accessible, technology-based 

interventions to promote oral health, particularly in diverse 
and underserved populations.

Keywords
Digital oral health education, college students, South Africa, 
awareness, behaviours, quasi-experimental study

INTRODUCTION
The maintenance of oral health is a fundamental component 
of one's overall health and state of well-being. Neglecting 
proper oral hygiene practices can result in a range of health 
complications such as heart disease, diabetes, respiratory 
infections, and complications during pregnancy, among 
others1, 2  Janakiram and Dye 3  suggest that an individual's 
oral health is deemed suboptimal when they exhibit dental 
caries, periodontal disorders, or complete edentulism. 
According to a recent estimation conducted by Bernabe, 
Marcenes,4 a substantial number of individuals, around 3.5 
billion people globally, experience the impact of oral disease 
conditions. Dental disorders provide a substantial public 
health concern in South Africa, since a considerable number 
of individuals have dental caries, periodontal disease, and 
several oral health ailments.5 Mthethwa, Mahomed5 showed 
that the prevalence of dental caries among individuals aged 
18-59 years in South Africa is approximately 66.4%. The 
study further revealed that patients tend to seek treatment 
for dental caries only when they have symptoms, such as 
pain, which motivates them to seek relief.  This observation 
suggests a deficiency in knowledge and comprehension of 
the significance of oral health and the necessity of proactive 
interventions.  In addition, scientific investigations indicate 
that individuals in their youth frequently underestimate the 
possible hazards associated with oral conditions, exhibit a 
perception of reduced vulnerability towards such disorders, 
and possess little knowledge regarding their prospective 
progression. In a 2024 study among 12-year-olds in Maputo, 
for example, researchers found a significant gap between self-
perception and actual risk: many teens reported a “negative 
perception” of their dental health yet displayed suboptimal 
hygiene habits.6 Similarly, a Brazilian study examining oral 
health impacts on daily performance reported:

“Young people often do not realise that they need 
dental treatment until their oral health conditions 
affect their daily activities.”7

The above underscores that youths generally underestimate 
these risks, seeking treatment only after symptoms arise.  
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Research from Iran highlights that limited oral health 
knowledge among adolescents is strongly linked to poorer 
oral behaviours.8 

Oral disorders are a significant concern as they can adversely 
impact the quality of life (QoL).7 For instance, oral health 
conditions contribute to substantial losses in school and 
work hours and can interfere with daily activities across 
various environments, including schools, workplaces, and 
homes.1 Despite this, research indicates that many people, 
particularly young people, prioritise the cosmetic outcomes 
of tooth brushing over its preventive function against oral 
diseases.9 As such, there is a need for oral health intervention 
that promotes positive behaviour change in the South 
African context.  Nakre and Harikiran10 emphasise that the 
most effective strategy for promoting oral health involves the 
implementation of preventive measures at the community 
or population level, spanning settings such as schools, 
neighbourhoods, and even entire nations.

According to the World Health Organisation,11 oral health 
education should be integrated into broader health promotion 
initiatives, with a particular focus on fostering positive habits. 
Early education plays a crucial role in laying the foundation 
for healthy behaviours and supports the long-term adoption 
of effective lifestyle changes.12 However, much of the existing 
literature has focused on traditional approaches to oral health 
promotion, such as classroom-based lectures and printed 
materials.13, 14 These conventional methods often suffer from 
limited user engagement and accessibility, thereby reducing 
their overall effectiveness and reach.15 
 
According to Frontini, Sousa,16 the use of digital platforms—
such as websites, mobile applications, and social media—in 
oral health education has the potential to effectively reach 
a broader audience by providing immersive and interactive 
instructional content. As a result, digital media has emerged 
as a promising tool for enhancing oral health awareness and 
encouraging positive health behaviours.  Sharma, Mohanty 
17 highlight that the increasing accessibility of digital media 
serves as a valuable health resource, particularly for individuals 
with limited access to oral health professionals and expertise. 
Interactive digital interventions have shown efficacy in 
improving oral health knowledge and promoting behavioural 
change, thereby playing a vital role in reducing the overall 
burden of oral diseases.17 A 2024 randomised controlled trial 
with elementary students demonstrated that theory-driven 
school interventions, using multimedia, gamification, and 
community reinforcement, led to substantial improvements 
in brushing frequency (up 48.5%), flossing (up 64%), and 
plaque reduction, highlighting the success of school-based 
preventive strategies.18

Although there is a growing interest in using digital health 
interventions to promote healthy behaviours and prevent 
diseases, however, there remains a lack of comprehensive 
research on the implementation and impact of such 
interventions within the South African context. This study 
focuses on promoting oral health knowledge, practices, 
and self-care behaviours among college students within the 
South African context. It forms part of an ongoing research 
and innovation project centred around the Tooth Keepers 
digital health platform. Tooth Keepers is an interactive online 
platform that uses multimedia elements to educate users, 
assess individual risk factors, and offer personalised guidance 
on oral hygiene, behaviours, and dietary habits. The platform 

is accessible through both mobile phones and web-enabled 
devices (http://www.toothkeepers.co.za). College students 
were chosen for this study because they represent a 
transitional age group forming lifelong health behaviours, yet 
often exhibit inadequate oral health knowledge and poor self-
care practices, making them an ideal target for preventive 
digital interventions.19, 20  The research is, therefore, grounded 
in the Behaviour Change Techniques (BCT) framework, 
which emphasises the use of technological interventions to 
support positive behavioural change.21 BCT incorporates a 
range of digital tools – including apps, online programs, and 
wearable devices – to deliver targeted interventions aimed at 
modifying health behaviours effectively. The primary objective 
of the study is to evaluate the effectiveness of Tooth Keepers 
in enhancing students’ oral health awareness, knowledge, 
and self-monitoring practices. 

RESEARCH METHODOLOGY 
Research design
The study used a quasi-experimental design, specifically 
a pre-test/post-test design, to assess the effectiveness of 
digital oral health education on knowledge, self-efficacy, and 
behaviour change among the public in South Africa. In a 
quasi-experimental approach, the researcher manipulates an 
independent variable without randomly assigning individuals 
to conditions or ordering of conditions, whilst in post-test 
method, the dependent variable is measured twice in this 
design (once before and once after the application of the 
intervention) 22

Sampling technique and sample size
The study's sample size was calculated using the Raosoft 
sample size calculator. It was determined based on a 95% 
confidence level, a 5% margin of error, a 50% response 
distribution, and population sizes of 30000 students.  
While the estimated sample size calculated was 380, only 
254 students participated in the study. This constitutes a 
response rate of 66.8%.  All students aged 18 years and 
above who reside in Durban, South Africa, were considered 
for the study.  A convenience sample process was carried 
out to target students who showed interest in participating in 
the study.  While more than 380 indicated willingness, 87 did 
not proceed to the training process and dropped off without 
completing the second questionnaire. 254 participants 
completed the research process.

Instrument for data collection
In a quasi-experimental research design following a pre-test 
post-test approach, data were gathered using structured 
questionnaires administered before and after the treatment. 
These questionnaires were specifically designed to assess oral 
health knowledge, awareness, and behavioural practices. The 
questions in the questionnaire were closed-ended, presenting 
two options such as "Yes" and "No," True/False, or Agree/
Disagree. Additionally, Likert scales were utilised, ranging 
from a 1 to 5 rating scale or from "strongly agree" to "strongly 
disagree," making it easier to analyse the quantitative data. The 
questionnaire encompassed four sections: 1. Demographics, 
2. Oral Health Knowledge, 3. Oral Health Awareness, and 
4. Self-Checking and Self-Care Methods. The questionnaire 
was adapted from previous studies by Slade23 and Tubert-
Jeannin, Riordan,24 with slight modifications to ensure its 
appropriateness for the targeted population.

The survey was created using a Google form and emailed 
to students who expressed their willingness to participate. 
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Participants were given a 30-minute time limit to complete 
the initial part of the pre-test questionnaire. Following 
this, they received a multimedia oral health primary care 
promotional presentation based on the Tooth Keepers' 
oral health journey. This presentation spanned three days, 
with each day consisting of approximately 20 minutes of 
content covering various aspects of oral health education, 
awareness, and self-care practices. The presentation was 
delivered through the Microsoft Teams video-conferencing 
application, which allowed for the transmission of digital oral 
health education materials. After the completion of all three 
media components, a post-test questionnaire, identical to 
the pre-test questionnaire, was administered by providing an 
email link to the participants. All students who completed the 
initial questionnaire and viewed the multimedia content also 
completed the post-test questionnaire.
 
Data analysis
For both the pre- and post-testing of oral health knowledge 
scores, a standardised questionnaire was employed. In this 
questionnaire, a rating of 1 was assigned to the correct 
response, while a rating of 0 was given to an incorrect 
response. The collected data were then subjected to 
statistical analysis using SPSS version 28.0, a software 
by IBM Statistics Inc. based in Chicago, Illinois, USA. The 
difference in scores before and after the digital oral health 
training was assessed using the McNemar and Wilcoxon 
signed-rank tests. A significance level of P < 0.05 (two-tailed) 
was used to determine statistical significance. 

Ethical consideration 
Ethical approval for the study was obtained from the 
Biomedical Research Ethics Committee (BM 20/09/16). 
Furthermore, the study was authorised by the Directorate 
of Research and the research committee at the Durban 
University of Technology (IRIC) to be carried out at the 
university.

RESULTS
3.1 Socio-demographic characteristics
The study recruited a sample of 254 participants in Durban, 
South Africa. The descriptive statistics in Table 1 showed that 
the majority of the participants were mostly female (64.2%), 
within the age group of 18-24 years (55.5%), and mostly in 
their 1st year of study (48.4%).

Table 1:  Socio-demographic characteristics of the participants

Variable Categories n (%)

Gender Male 83 (32.7)

Female 163 (64.2)

Age group 18-24 years 141(55.5)

25-30 years 95(37.4)

31-40 years old 18(7.1)

Level of study 1st year 122(48.4)

2nd year 38(15.0)

3rd year 55(21.7)

4th year 24(9.4)

Unspecified 14(5.5)

3.2 Participants' knowledge of oral health 
The data in Table 2 presents the results of oral health 
knowledge before and after digital oral health education 
among the study participants. A total of 254 participants 
were included in the analysis. Before the digital oral health 
education, only 79.1% of the participants knew that tooth 
brushing should be done twice a day. However, after the digital 
oral health education, all participants (100%) responded 
correctly to this statement. Similarly, before the intervention, 
only 50.8% of the participants knew that flossing should be 
done once daily, whereas after the intervention, 98% of the 
participants responded correctly to this statement.

The results also showed that before the digital oral health 
education, 72% of the participants believed that it was not 
necessary to brush the tongue, and 68.1% of the participants 
thought that it was okay if their gums bled when brushing. 
However, after the intervention, 92.9% of the participants 
responded correctly to these statements. 

Furthermore, before the intervention, only 48% of the 
participants knew that they should go for a dental check-up 
even if they do not have pain, while after the intervention, 
93.3% of the participants responded correctly to this 
statement. Lastly, before the intervention, only 47.2% of 
the participants believed that brushing before bed is more 
important than brushing in the morning, while after the 
intervention, 85.4% of the participants responded correctly 
to this statement. 

Table 2: Assessment of students' level of knowledge before and after the training programme

Statement Oral health knowledge (n=254) p

Pre-training
correct response 
n=254 (%)

Post-training 
correct response
n=254 (%)

1. Tooth brushing must be done twice a day  201 (79.1%) 254 (100%) 0.000*

2. Flossing must be done once daily 129 (50.8%) 249 (98%) 0.012*

3. It is not necessary to brush the tongue 183 (72%) 236 (92.9%) 0.004*

4. It is ok if my gums bleed when I brush 173 (68.1%) 236 (92.9%) 0.000*

5. �I should go for a dental check-up only when 
I have pain 

122 (48%) 237 (93.3%) 0.000*

6. �Brushing before bed is more important 
than brushing in the morning.

120 (47.2%) 217 (85.4%) 0.000*

7. �I can substitute brushing and flossing with 
a simple mouth wash or rinse

142 (55.9%) 232 (91.3%) 0.000*

8. �Teeth are not so important as with new 
technology teeth are easily replaced

142 (55.9%) 231 (90.9%) 0.000*

P≤0.05. McNemar test. correct response: the correct oral health response to the question posed 
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All the differences in correct responses before and after the 
intervention were statistically significant (p < 0.05). These 
findings indicate that digital oral health education was 
effective in increasing the oral health knowledge of the study 
participants.

3.2.1 Distribution of the participants' self-assessment of 
Knowledge
The data in Table 3 presents the distribution of oral health 
knowledge scores before and after the digital oral health 
education program. Before the intervention, 82 participants 
(32.3%) reported having poor oral health knowledge, while 
172 participants (67.7%) reported having good oral health 
knowledge. After the intervention, only 13 participants 
(5.1%) in the poor oral health knowledge group remained, 
indicating a significant improvement in their knowledge level 
(p<0.001*). Among the good oral health knowledge group, 
241 participants (94.9%) remained, indicating a high level of 
oral health knowledge. 

Table 3: Distribution of oral health knowledge

Before After P value

Poor 82 (32.3) 13 (5.1) <0.001*

Good 172 (67.7) 241 (94.9)

3.3 Participants' oral health awareness 
The data in Table 4 shows the expected ideal response and 
the oral health knowledge of the participants before and 
after the training for various statements related to oral health. 
Before the training, a significant number of participants 
provided incorrect responses to all the statements except 
for statement 1 (Adults have a total of 32 teeth), where the 
majority provided the correct response. After the training, 
there was a significant increase in the number of participants 

providing correct responses and a decrease in the number 
providing incorrect responses for all the statements.  The 
improvement in knowledge after the training is statistically 
significant for all statements (p < 0.05). This suggests that 
the oral health education program was effective in improving 
the oral health knowledge of the participants.

3.4 Self-Care and Self-Checking Behaviour
The oral health self-care and self-checking behaviour are 
given in Table 5. It was observed that all of the statements 
emphasised in Table 5 demonstrated a statistically significant 
difference, respectively pre- and post-training. For example, 
the participants' perception of maintaining their teeth, 
measured by questions (1-4), demonstrates significant 
improvement in brushing of teeth before going to bed. 

Self-care behaviours evaluated by questions (10–13) 
demonstrated significant increases post-evaluation. In the 
areas of "Do you look at your mouth, teeth, and gums in 
the mirror when brushing your teeth" (96.5%), "Do you brush 
your gums and tongue, when brushing your teeth" (98.4%), 
"Do you clean your mouth before sleeping" (98.4%), and 
"Do you floss your teeth" (80.7%), there was a significant 
improvement in self-care practises. 

The respondents' intentions to practise oral self-care evaluated 
by questions (14–15) reveals significant improvement in the 
areas of "I should floss my teeth at least once a day" (94.6%), 
and "I should brush my teeth and gums at least twice a day" 
(100%). The respondents' capacity to self-evaluate their 
oral health conditions, evaluated by questions 16 through 
18, shows significant improvement in the respondents' self-
checking skills after the training.  For example, there were 
improvements in the respondents’ ability to detect that their 
teeth had some brown, black, or white spots.

Table 4: Participants' oral health awareness pre- and post-training

Statements Expected 
Ideal 
response

Oral health awareness (n=254) P

Pre-training Post-training

Incorrect
n(%)

Correct
n(%)

I don’t 
know
n(%)

Incorrect
n(%)

Correct
n(%)

I Don’t 
know
n(%)

1. �Adults have a total of 32 
teeth

True  9(3.5%) 178(70.1) 67(26.4%) 0 254 (100%) 0 0.001***

2. �Swollen bleeding gums are 
normal

False 21 (8.3%) 180(70.9%) 53(20.9) 19 (7.5%) 235 (92.5%) 0 0.012***

3. �Using toothpicks to dig out 
food from teeth is good for 
teeth and gums

False 61 (24%) 108(42.5%) 85(33.5%) 4 (1.6%) 250(98.4%) 0 0.004***

4. �I must brush teeth very hard 
to remove food and plaque

False 16 (6.3%) 189(74.4%) 49(19.3%) 9(3.5%) 245 (96.5%) 0 0.001***

5. �Brown and black spots on 
my teeth are ok 

False 59 (23.2%) 130(51.2%) 65(25.6%) 0 245 (100%) 0 0.001***

6. �White spots on my teeth 
are ok 

False 12 (4.7%) 196(77.2%) 46(18.1%) 0 245 (100%) 0 0.001***

7. �Bad breath is usually normal False 44 (17.3%) 146(57.5%) 64(25.2%) 0 245 (100%) 0 0.001***

8. �Pain in teeth from time to 
time is normal 

False 45 (17.7%) 152(59.8%) 57(22.4%) 0 245 (100%) 0 0.001***

9. �A small hole (cavity) in my 
tooth is ok as long as there 
is no pain

False 70 (27.6%) 143(56.3%) 41(16.1%) 0 245 (100%) 0.001***

10. �I should visit a dentist only 
when I have dental pain or 
tooth infection

False 93 (36.6%) 146(57.5%) 15(5.9%) 5 (2%) 236 (92.9%) 13 (5.1%) 0.001***

*P≤0.05 Wilcoxon test. 
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Table 5: Participants' oral health self-care and self-checking behaviour

Statement: Self-care and self-checking behaviour (n=254)

Pre-intervention (%) Post-intervention (%) P value

Yes No 
Some
Times

Maybe
I don’t 
know

Yes No 
Some
times

Maybe
I don’t 
know

1. �  �Do you brush teeth 
before sleeping

46.9 19.7 33.5 98.4 1.6 0 0 0 0.000

2.   �I am able to keep all 
my teeth for life

32.7 21.7 9.4 32.7 3.5 100 0 0 0 0 0.000

3.   �I will lose most of my 
teeth as I get older 
and may need false 
teeth

26.8 29.1 7.5 26 10.6 33.1 63.4 0 3.5 0 0.000

4. � � �I will lose some of my 
teeth in my lifetime 
and its ok

22 35 5.9 29.5 7.5 31.9 64.2 0 3.9 0 0.000

5. �  �Do you snack at night 
before sleeping?

35.8 42.5 17.7 3.9 31.1 61.8 7.1 0 0 0.012

6. �  �Energy drinks and soft 
drinks damage teeth?

66.1 9.8 10.2 10.2 3.5 96.7 3.1 0 0 0 0.000

7. �  �Sour sweets damage 
teeth

50 20.1 10.6 14.2 5.1 100 0 0 0 0 0.000

8. �  �Do you eat sweets, 
chocolates, and 
snacks

70.5 3.9 22 3.5 0 78.7 6.7 13 1.6 0 0.002

9. � � �Do you use any 
tobacco containing 
products cigarette, 
vape, weed

22.4 66.9 8.7 2 31.5 63 5.5 0 0 0.003

10. �Do you Look at your 
mouth teeth and gums 
in the mirror when 
brushing teeth

51.6 25.2 23.2 0 0 96.5 0 3.5 0 0 0.000

11. �Do you brush your 
gums and tongue, 
when brushing teeth

64.6 21.3 12.2 2 0 98.4 1.6 0 0 0 0.000

12. �Do you clean your 
mouth before sleeping

46.9 24 27.2 2.0 0 98.4 1.6 0 0 0 0.000

13. �Do you floss your 
teeth

21.3 54.7 18.5 2.0 3.5 80.7 12.2 7.1 0 0 0.000

14. �I should floss my teeth 
at least once a day

40.2 10.2 20.5 21.7 7.5 94.9 5.1 0 0 0 0.000

15. �I should brush teeth 
and gums at least 
twice a day

69.7 7.9 12.6 9.8 0 100 0 0 0 0 0.000

16. �My teeth has some 
brown and black or 
white spots

35 48.4 5.1 9.4 2 63.4 34.6 2 0 0 0.000

17. �Is it normal to have 
pain when eating or 
drinking cold or hot 
things

22.4 55.1 9.1 7.5 5.9 20.9 73.6 5.5 0 0 0.000

18. �Food gets stuck in my 
teeth when eating

50.8 19.3 24 5.9 0 67.7 28.3 3.9 0 0 0.000

19. �I am not happy with 
my teeth it could be 
better

64.2 16.9 9.1 5.9 3.9 96.1 0 3.9 0 0 0.000

20. I� will benefit from 
more knowledge and 
information on how 
to keep my teeth in 
good health for life

78 5.1 5.1 9.8 2 100 0 0 0 0.000
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Table 5: Participants' oral health self-care and self-checking behaviour

Statement: Self-care and self-checking behaviour (n=254)

Pre-intervention (%) Post-intervention (%) P value

Yes No 
Some
Times

Maybe
I don’t 
know

Yes No 
Some
times

Maybe
I don’t 
know

1. �  �Do you brush teeth 
before sleeping

46.9 19.7 33.5 98.4 1.6 0 0 0 0.000

2.   �I am able to keep all 
my teeth for life

32.7 21.7 9.4 32.7 3.5 100 0 0 0 0 0.000

3.   �I will lose most of my 
teeth as I get older 
and may need false 
teeth

26.8 29.1 7.5 26 10.6 33.1 63.4 0 3.5 0 0.000

4. � � �I will lose some of my 
teeth in my lifetime 
and its ok

22 35 5.9 29.5 7.5 31.9 64.2 0 3.9 0 0.000

5. �  �Do you snack at night 
before sleeping?

35.8 42.5 17.7 3.9 31.1 61.8 7.1 0 0 0.012

6. �  �Energy drinks and soft 
drinks damage teeth?

66.1 9.8 10.2 10.2 3.5 96.7 3.1 0 0 0 0.000

7. �  �Sour sweets damage 
teeth

50 20.1 10.6 14.2 5.1 100 0 0 0 0 0.000

8. �  �Do you eat sweets, 
chocolates, and 
snacks

70.5 3.9 22 3.5 0 78.7 6.7 13 1.6 0 0.002

9. � � �Do you use any 
tobacco containing 
products cigarette, 
vape, weed

22.4 66.9 8.7 2 31.5 63 5.5 0 0 0.003

10. �Do you Look at your 
mouth teeth and gums 
in the mirror when 
brushing teeth

51.6 25.2 23.2 0 0 96.5 0 3.5 0 0 0.000

11. �Do you brush your 
gums and tongue, 
when brushing teeth

64.6 21.3 12.2 2 0 98.4 1.6 0 0 0 0.000

12. �Do you clean your 
mouth before sleeping

46.9 24 27.2 2.0 0 98.4 1.6 0 0 0 0.000

13. �Do you floss your 
teeth

21.3 54.7 18.5 2.0 3.5 80.7 12.2 7.1 0 0 0.000

14. �I should floss my teeth 
at least once a day

40.2 10.2 20.5 21.7 7.5 94.9 5.1 0 0 0 0.000

15. �I should brush teeth 
and gums at least 
twice a day

69.7 7.9 12.6 9.8 0 100 0 0 0 0 0.000

16. �My teeth has some 
brown and black or 
white spots

35 48.4 5.1 9.4 2 63.4 34.6 2 0 0 0.000

17. �Is it normal to have 
pain when eating or 
drinking cold or hot 
things

22.4 55.1 9.1 7.5 5.9 20.9 73.6 5.5 0 0 0.000

18. �Food gets stuck in my 
teeth when eating

50.8 19.3 24 5.9 0 67.7 28.3 3.9 0 0 0.000

19. �I am not happy with 
my teeth it could be 
better

64.2 16.9 9.1 5.9 3.9 96.1 0 3.9 0 0 0.000

20. I� will benefit from 
more knowledge and 
information on how 
to keep my teeth in 
good health for life

78 5.1 5.1 9.8 2 100 0 0 0 0.000

The intention of the respondents to alter their perspective on 
oral health, evaluated using questions 19 and 20, showed a 
marked increase in their intention post-intervention.  It was 
found that the percentage of respondents who seemed 
dissatisfied with their teeth and thought they could be better 
rose from 64.2% to 96.1% post-evaluation.  The percentage 
of those who agreed that they would benefit from more 
knowledge and information on how to maintain their teeth in 
good health for life rose from 78% to 100% post-intervention.

DISCUSSION
The utilisation of digital platforms for oral health education 
represents a promising strategy to enhance public awareness 
and promote positive oral health behaviours. This study 
provides strong evidence that digital platforms can be highly 
effective in promoting oral health knowledge, awareness, 
and self-care behaviours among college students in 
South Africa. The significant improvements observed in 
participants’ oral health knowledge and behaviours following 
the Tooth Keepers digital intervention align well with existing 
research emphasising the promise of technology-based 
health education. Sharma, Mohanty17  highlighted that digital 
oral health education improves knowledge, self-efficacy, and 
positive behavioural change, which this study corroborates 
through substantial post-intervention gains across all 
measured outcomes.

Before the intervention, a considerable proportion of 
participants demonstrated limited knowledge of key oral 
health practices such as the recommended frequency 
of brushing and flossing, the necessity of regular dental 
check-ups regardless of pain, and the importance of 
brushing before bedtime. Post-intervention, knowledge 
levels increased markedly, with correct responses reaching 
near or full saturation (e.g., 100% awareness of brushing 
twice daily, 98% understanding of daily flossing). This sharp 
knowledge gain supports  Shirahmadi, Bashirian18 and 
Bakhtiar, Hosseini,25 who also documented the efficacy of 
digital education in improving students’ oral health literacy.  
For example, in a study involving 70 teenagers, Bakhtiar, 
Hosseini25 reported a significant increase in knowledge scores 
after using multimedia-based oral health education software, 
with average correct responses improving from 76.64% to 
85.86%, which is even lower than our study.  These findings 
reflect the capacity of interactive multimedia platforms 
like Tooth Keepers to provide accessible, engaging, and 
personalised education that addresses specific gaps in oral 
health understanding. The results reinforce the argument that 
digital technologies can effectively shape health behaviours 
and facilitate positive oral health outcomes, supporting the 
observations of Zolfaghari, Shirmohammadi12  regarding the 
potential of digital tools in promoting healthy practices.

Behavioural outcomes further reinforce the tool’s 
effectiveness. For instance, brushing teeth before bed – a 
critical habit often overlooked – rose dramatically from 46.9% 
to 98.4%. Similarly, self-care behaviours including flossing, 
brushing gums and tongue, and oral self-examination 
showed statistically significant improvements. Such shifts in 
behaviour likely stem from the program’s emphasis on self-
monitoring and risk awareness, which has been identified by 
Dahlke, Fair (26) as essential components of successful oral 
health promotion.  In addition, the substantial behavioural 
shift may be attributed to the enhanced accessibility and 
engagement afforded by digital platforms, which allow 

flexible, user-friendly delivery of oral health education.27 The 
digital format offers the added advantage of easy access 
and repeated engagement, overcoming barriers commonly 
encountered in traditional oral health education.15 
Importantly, the intervention also corrected widespread 
misconceptions, such as the acceptability of brown or 
black spots on teeth and bleeding gums during brushing, 
symptoms often ignored until advanced disease occurs. 
Awareness of these signs increased from approximately 
half of the participants recognising their significance 
pre-intervention to near-universal understanding post-
intervention. Similarly, the improvement in understanding 
effective brushing techniques – from 74.4% to 96.5% –
aligns. This aligns with findings from Asimakopoulou and 
Newton28 and Blaggana, Grover29, who emphasised the 
role of accurate health knowledge in fostering preventive 
behaviours and early care-seeking attitudes. The high 
post-intervention intention to adopt recommended oral 
health practices further supports the Behaviour Change 
Techniques (BCT) framework guiding this study.21 By 
combining education with personalised feedback and goal 
setting, Tooth Keepers effectively encouraged participants 
to internalise and act upon oral health information, thus 
bridging the often-observed gap between knowledge and 
behaviour.

Despite these positive findings, it is crucial to recognise 
limitations. The quasi-experimental design and reliance 
on self-reported data may introduce bias, and the 
sample’s restriction to Durban college students limits 
wider applicability. However, the results underscore the 
feasibility and potential of digital oral health interventions 
within the South African context – a setting marked by 
significant disparities in healthcare access and knowledge. 
Future research should expand on this foundation with 
randomised controlled trials across diverse populations 
and regions, incorporate culturally adapted content, and 
explore the long-term sustainability of behavioural changes. 
Additionally, evaluating the cost-effectiveness and scalability 
of such interventions will be vital for informing public health 
policy and integrating digital education into comprehensive 
oral health strategies.

Overall, this study provides robust evidence that digital oral 
health education, exemplified by the Tooth Keepers platform, 
can substantially improve oral health knowledge and self-
care behaviours among young adults. Given the burden 
of oral diseases globally and in South Africa specifically, 
harnessing digital innovations offers a promising avenue to 
advance prevention, promote health equity, and reduce oral 
health disparities.

CONCLUSION
The findings of the  study indicate that the digital self-
assessment tool has proven effective in improving individuals' 
awareness of oral health and oral diseases. Therefore, it is 
imperative to affirm that the utilisation of digital technologies 
is expected to enhance the extent of oral health knowledge, 
awareness, and preventative self-care activities among 
university students. The findings hold significant implications 
for the design and implementation of oral health education 
initiatives targeted at students in higher education institutions. 
These programs aim to enhance accessibility and efficacy, 
ultimately fostering oral health equity within the context of 
South Africa.
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