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Abstract 

Background: The global prevalence of oral disease including  dental caries varies significantly across 

different regions, and South Africa is no exception. Although dental caries is a major public health 

concern, it is largely preventable through the promotion of proper oral hygiene practices and 

screening. The study aimed to assess the oral health status of school children within selected primary 

schools in the Tshwane District, South Africa. Methods: The study used a quasi-experimental design 

employing  a quantitative research approach, structured into three phases: a pre-test assessment, the 

implementation of the intervention, and a post-test evaluation. Dental screening was conducted on 

390 primary school children selected from five selected primary schools. and participated willingly 

in the study. Data analysis was conducted using IBM SPSS, incorporating both descriptive and 

inferential statistical tools.Results: Prior to screening, 75.9% of participants exhibited dental caries, 

while only 24.1% showed no signs of tooth decay. The participants’ oral hygiene care improved after 

reported high plaque score (19.0%) pre intervention which decreases (1.8%) post intervention, those 

with poor oral hygiene reduce (30.1%) pre intervention as compared (16.2%). The hygiene care 

improved after reported high plaque score (19.0%) pre intervention which decreases (1.8%) post 

intervention. The proportion of dmft in primary teeth recorded 37.3% pre intervention higher than 

post intervention (23.2%). Additionally, the record of DMFT in permanent teeth (49.2%) pre 

intervention compared to the post intervention (40.8%). The study reported similar percentage on the 

treatment during pre and post intervention (75.9%). Conclusion: Dental screening intervention 

yielded promising short-term results, particularly in plaque reduction and caries detection. However, 

its long-term success hinges on integrating school efforts with parental support and improving access 

to follow-up dental care. A comprehensive, multi-stakeholder approach remains essential to ensure 

lasting oral health benefits for children. 

Keywords: oral health practices ; dental screening ; plaque index; DMFT/dmft and dental caries 

 

1. Introduction 

Oral health issues, including dental caries, periodontal diseases, and tooth loss, are not only 

major public health concerns but also have far-reaching effects on overall well-being and oral health-

related quality of life [1,2]. Untreated dental caries continues to pose a substantial public health 

burden in various regions worldwide, particularly in Latin America and the Caribbean, where over 

two billion individuals, including a significant proportion of 12-year-olds, are affected  [3]. Despite 

global efforts to curb this issue, the most recent findings from the Global Burden of Disease Study 

reveal that the worldwide prevalence of untreated dental caries has only declined by a marginal 4% 

over the last decade. This rate of reduction is notably slower than the more pronounced decrease 

observed over the preceding 30 years[4].The modest decline has been largely attributed to increased 

awareness, often fostered through targeted oral health screening initiatives. 
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In Sub-Saharan Africa, similar challenges persist. [5] reported that, although the prevalence of 

dental caries in their study population did not significantly exceed national or regional averages 

possibly due to local dietary patterns critical oral health concerns remained. A substantial number of 

carious lesions were left untreated, and  this was due to lack of access to dental services. The 

consequences of neglected dental caries in early childhood have negative consequences  which  

encompassing pain, impaired mastication, sleep disturbances and missing out school attendance. 

Children from socioeconomically disadvantaged backgrounds are especially susceptible to such 

conditions, as highlighted by[6] and [7]. 

If not addressed promptly, dental caries may adversely impact a child’s physical growth, 

cognitive development, systemic health, and general quality of life. While typically not life-

threatening, untreated caries can progress to serious complications, such as abscess formation, 

cellulitis, premature tooth loss, and, in extreme cases, hospitalization or the administration of general 

anesthesia[5]. 

In the South African context, data from the National Oral Health Policy and Strategy (NOHPS) 

2024–2035 indicates that approximately 60% of six-year-old children exhibit dental decay in their 

primary teeth, with 55% of these cases remaining untreated. [8] further established a statistically 

significant correlation between age and the Decayed, Missing, and Filled Teeth (DMFT) index, 

suggesting an age-related increase in the prevalence of untreated caries. Although dental caries is 

highly preventable through effective oral hygiene practices and improved dietary habits [9], it 

remains a pressing concern, especially among children. This underscores the urgent need for 

comprehensive oral health education and routine screening within school systems.  

Furthermore, untreated dental caries is a widespread issue throughout South Africa’s nine 

provinces. In Gauteng province, for example, prevalence rates reach 37% among children aged 4–5 

and rise to 50% among six-year-olds (NOHPS, 2024–2035). Although overall caries prevalence in 

South Africa appears moderate in comparison to global data, [10] found that over 89% of affected 

children had untreated caries. Alarmingly, approximately 70% of dental caries in children aged 6, 12, 

and 15 remain unaddressed, with serious implications for their daily functioning. These include 

interference with eating, sleeping, school attendance, and, in severe cases, infection and the need for 

tooth extractions [11] . 

Given these challenges, prioritizing early oral health screening and preventive education are 

essential. Providing children with foundational dental care knowledge and practices during their 

formative years will instill lifelong oral hygiene habits, thereby mitigating the incidence and impact 

of oral diseases that are largely preventable. Promoting oral health literacy and preventive care 

among school-aged children is equally  essential to improving long-term oral health outcomes and 

aligns with Sustainable Development Goal 3, which advocates good health and well-being for 

individuals across all age groups. Therefore, the study identified a need to conduct screening among 

the primary school children to identify, treat or referral to such oral disease at initial stages to avoid 

those complications that might occur if left untreated as part of practicing good health for individuals. 

2. Research Methods and Design 

2.1. Study Design 

The study used a quasi-experiment design with pre-test, intervention, and post-test phases 

undertaken to assess the oral health status of school children within selected primary schools around 

Ga-Rankuwa in the Tshwane District, South Africa. Dental screening was conducted by  dental 

professionals examining children's mouths and teeth at school and letting parents know about their 

child's oral condition and treatment needs. For children requiring treatment, personalized referral 

letters were given to children for them to attend dental appointments. The dental screening was 

supplemented with oral health motivation using oral health education material and also  

demonstration on brushing procedures as part of intervention. Quantitative data in descriptive 

approach was collected using screening forms.  
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2.2. Setting 

For this study, research activities were carried out in primary schools situated in Ga-Rankuwa, 

a township within the City of Tshwane, located in the Gauteng Province, South Africa. The City of 

Tshwane Metropolitan Municipality comprises three distinct school districts: Tshwane West, 

Tshwane North, and Tshwane South. 

2.3. Study Population, Sample Size and Sampling 

The study used purposive sampling techniques to select schools around Tshwane west district 

circuit. The selected five (5) schools were those serviced by Sefako Makgato Health Science University 

(SMU) oral health during outreach program. Each school among all five selected schools contribute 

equally according to the number of registered school children from grades 3 to 7. In each selected 

school, classes were stratified by grades, and simple random sampling was used to choose one class 

per grade. Children within the selected classes form part of the study considering their willingness 

to participate. Approximately 390 primary school children were randomly selected and participated 

willingly in the study. 

2.4. Data Collection 

Data was collected using a dental screening form which was completed by dental health 

practitioners assessing the oral health status of school children within selected primary schools. 

Dental screening was conducted in different classrooms, whiles children are sitting on a chair and 

under direct light using dental probes and mirrors for children. The caries assessment was done  

with DMFT/ dmft calculated accordingly and plaque index score were also recorded in each school 

children who participated in the study. During the intervention phase, age-appropriate oral health 

education materials were disseminated teaching children good oral health practices and data was 

also collected through demonstration and observation of  brushing procedures. 

2.5. Data Analysis 

Data was captured on the MS Excel spreadsheet, cleaned , coded and analysed using IBM SPSS 

software, with descriptive and inferential statistical methods and various statistical tests. The 

Wilcoxon signed rank test was performed to assess the oral health status of school children within 

selected primary schools before and after the intervention.  

2.6. Ethical Considerations 

The University of Limpopo Research Ethics Committee approved the study protocol 

(TREC/123/2024: PG).Additionally, permission to conduct the study was given by the Basic 

Department of Education, Gauteng Province, Tshwane West Circuit Management, and principals of 

the five selected primary schools. The study required parental informed permission and child assent 

before beginning. The principle of beneficence was followed, guaranteeing that no harm is caused to 

participants during the research. The participants, were fully informed about the purpose of the 

study, assured of anonymity and confidentiality, and told that anyone could drop out at any time, 

had given informed. Alphabetical codes were used to identify the questionnaire data.  

3. Results 

3.1. Dental Health Outcomes of Children 

Figure 1 shows the proportion of children with tooth decay. Prior to screening, 75.9% of 

participants exhibited dental caries, while only 24.1% showed no signs of decay. Following the 

intervention, these proportions remained unchanged.  
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Figure 1. Tooth decay report. 

3.2. Plaque Index Scores 

The plaque index scores of participants are reported at the Figures 2 and 3. The participants’ oral 

hygiene care improved after reported high plaque score (n=74;19.0%) pre intervention which 

decreases (n=7;1.8%) post intervention. The improvement also displayed on those with optimum oral 

hygiene (n=69;17.7%) pre intervention as compared to post intervention (n=232;59.5%). Nevertheless, 

those with poor oral hygiene as indicated on Figure 3 with 100% plaques score were 30.3% pre 

intervention as compared to reduced post intervention (n=63;16.2%).  

 

Figure 2. Plaque index scores. 
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Before brushing After brushing 

Figure 3. Plaque index scores. 

3.3. Decayed Missing Filling Teeth- DMFT/ dmft Score 

Table 1 shows zero recorded of dmft /DMFT score pre (63.1%) and post (76.9%) intervention on 

dmft and pre (50.8%) post (59.2%) intervention and on DMFT during dental screening for children. 

The proportion of dmft in primary teeth recorded (37.3%) pre intervention higher than post 

intervention (23.2%). Additionally, the record of DMFT in permanent teeth pre intervention (49.2%) 

compared to the post intervention (40.8%). However, there are no observable changes in the 

treatment during pre and post intervention (75.9%). Though, the demand increased for extractions 

(31.3%) and the need for preventative measures also increased post intervention (74.7%). The referral 

pre intervention (75.9%) as compared to post intervention (39.2%). 

Table 1. Oral health screening on DMFT/dmft. 

Variable Category 
Pre Post 

Frequency Percentage Frequency  Percentage 

dmft 0 246 63.1 300 76.9 

  1 28 7.2 20 5.1 

  2 31 8.0 35 9.0 

  3 17 4.4 7 1.8 

  4 26 6.7 17 4.4 

  5 13 3.3 2 0.5 

  6 8 2.1 1 0.3 

  7 5 1.3 3 0.8 

  8 8 2.1 5 1.3 

  9 1 0.3     

  10 1 0.3     

  11 3 0.8     

  12 2 0.5     

  13 1 0.3      

DMFT 0 198 50.8 231 59.2 

  1 37 9.5 20 5.1 
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  2 43 11.0 50 12.8 

  3 17 4.4 21 5.4 

  4 52 13.3 52 13.3 

  5 18 4.6 2 0.5 

  6 11 2.8 8 2.1 

  7 7 1.8 1 0.3 

  8 4 1.0 1 0.3 

  9 2 0.5 4 1.0 

  10 1 0.3     

Treatment 0 94 24.1 94 24.1 

  1 296 75.9 296 75.9 

Extraction  0 146 37.4 210 53.9 

  1 53 13.6 122 31.3 

  2 191 49.0 58 14.9 

            

Prevention  0 162 41.5 134 34.4 

  1 163 41.8 186 47.7 

  2 65 16.7 70 18.0 

Referrals  0 94 24.1 237 60.8 

  1 296 75.9 153 39.2 

4. Discussion 

Oral health, though crucial to overall well-being, is often overlooked in public health. Dental 

issues, especially in children, can lead to long-term health and developmental challenges if not 

addressed early [1,2]. School-based screenings aim to identify problems early, yet their impact 

remains mixed. While they may improve awareness and hygiene behaviors [12,13] , this study found 

no reduction in caries prevalence 75.9% of children had decay both before and after intervention 

likely due to the absence of clinical treatment. However, evidence suggests that incorporating hands-

on, skills-based education may help reduce caries and plaque[14]. Lasting improvements require 

comprehensive strategies that include not only education and screening but also treatment and 

follow-up[15,16] This study addressed that gap by providing referrals, though its short duration may 

have limited measurable outcomes, reflecting a common challenge in brief interventions. 

4.1. Effectiveness of Screening: A Case for Early Detection 

The study revealed that 75.9% of children had dental caries both before and after the screening, 

reflecting a persistent lack of access to treatment. Globally, untreated dental caries remains a major 

health concern, especially among children from lower socioeconomic backgrounds who face greater 

vulnerability [3,6,7,15]. The long-term effects ranging from pain and infection to impaired growth 

and development are well documented[4,8] . 

While early screening has reduced total tooth loss by enabling timely referrals and preventive 

care like fluoride application[17] its effectiveness is questioned when not coupled with direct 

treatment. Identifying problems without addressing them often leads to worsening conditions, as 

emphasized by[18,19]. Still, screenings provide valuable data for planning and can guide preventive 

efforts, especially when integrated with supervised brushing and hygiene education[20,21]. In this 

study, increased demand for extractions (31.3%) and preventive care (47.7%) post-screening suggests 

improved awareness. However, the preference for extractions may reflect barriers such as cost, 

transport, or limited-service availability often leading families to opt for quicker solutions[22] With 

most public services focusing on extractions due to resource constraints [23], there's an urgent need 
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to rebalance priorities toward prevention and oral health promotion. Continued research and 

inclusive policies can help shift the focus from curative care to long-term oral health improvement. 

4.2. Screening Improves Oral Hygiene Practices in Children 

The study recorded a significant drop in high plaque scores from 19.0% to 1.8% among children 

with poor oral hygiene (70–100% plaque index), indicating that school-based interventions can lead 

to immediate improvements in hygiene practices[24]However, the decline in children classified with 

good oral hygiene from 33.1% to 22.6% raises concerns about the sustainability of these gains without 

continued support. Parental involvement, especially through practices like Parental Supervised 

Brushing (PSB), is critical to reinforce healthy routines. Yet, PSB often faces obstacles due to 

behavioral resistance and inconsistent home environments[25]. While schools can initiate behavioral 

change, long-term success relies more on parental guidance and intrinsic motivation[26] .Access to 

dental services also depends on socioeconomic factors, with higher parental education and awareness 

linked to more frequent dental visits for children[27,28]. In underserved areas, awareness alone may 

not lead to action due to cost and access barriers[29]. Without integration into broader social support 

systems from parents and other role players , initial improvements never last for longer. Regarding 

oral hygiene, parents are not just a good role model in terms of timing, frequency and duration of 

tooth brushing but they should have knowledge and  manage to demonstrate completely and 

effectively brushing should be done[30,31]. Therefore, lasting oral health outcomes require a dual 

approach to school-based education supported by consistent parental engagement at home. 

4.3. Plaque Control as Measure of Oral Hygiene Practices 

A noticeable improvement in oral hygiene practices was observed following the implementation 

of oral health education and supervised toothbrushing sessions. Prior to the intervention, a significant 

portion of participants exhibited moderate plaque levels, with 19.0% falling into this category. Post-

intervention, this figure declined dramatically to just 1.8%. Similarly, individuals classified as having 

mild plague score increased from 17.7% before the intervention to 59.5% post intervention. Further 

analysis revealed that participants with extensive plaque score as indicated by a 100% plaque score 

decreased from 30.3% before the intervention to 16.2% after the intervention. These outcomes reflect 

a substantial enhancement in oral hygiene standards among participants, attributable to the 

educational and brushing sessions as part of the practical measures introduced during the 

intervention phase.  

The results reflect a significant enhancement of the participants' oral hygiene following the 

intervention, contrary to the study conducted by[16] which reported the improvement in oral hygiene 

status and dental caries, but no reduction in plaque levels. However, these findings align with 

existing literature emphasizing the efficacy of educational interventions including brushing up on 

improving oral hygiene and reducing plaque levels[32].Similar study demonstrated a significant 

reduction of plaques using a Green Vermillion Index (GVI) from 3.52 to 2.64 one week after an 

educational program, with the lowest value of 1.44 observed at three months, although the 

population differs as the study involves adolescents while the current study was focused on middle 

childhood. In addition, a slight increase to 2.52 was noted at six months, underscoring the necessity 

for ongoing educational efforts to sustain oral health improvements[32] Furthermore, there is a need 

for continues assessment even after educational intervention is still a priority for the oral health 

practices and  behaviours to change into a habit. 

4.4. DMFT/dmft Scores: Indications of Systemic Gaps in Oral Health Care 

The study revealed that a notable number of children recorded a dmft/DMFT score of zero, with 

post-intervention improvements observed dmft zero scores increased from 63.1% to 76.9%, and 

DMFT zero scores rose from 50.8% to 59.2%. Cases of dental caries in both primary and permanent 

teeth declined (dmft > 0 from 37.3% to 23.2%; DMFT > 0 from 49.2% to 40.8%). While this indicates 

some positive shift, the higher prevalence compared to[4,11] findings underscore persistent 
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challenges, especially in the absence of treatment pathways[18,19]. External factors such as reduced 

access to preventive care  with poor oral hygiene and regional disparities in water fluoride levels[8], 

may have further influenced outcomes. These findings reinforce the call for stronger prevention 

focused systems rather than curative-dominated services. 

Although referrals declined post-intervention (from 75.9% to 39.2%), the importance of linking 

screening to functional dental care remains critical. Early preventive visits have been shown to reduce 

the need for operative procedures and studies in South Africa[22] urge a re-evaluation of oral health 

strategies to reduce extractions and improve child oral health, school attendance, and overall well-

being with the similar sentiment that the Gauteng Department of Health Ministry must reevaluate 

current oral health programs to improve health service which will reduce the prevalence of dental 

caries and large quantity of extractions performed. 

4.5. Limited Impact of Screening on Treatment Access 

The consistent 75.9% treatment rate before and after screening highlights that identification 

alone does not improve access to care. Access factors include social, economic and political causes 

such as workforce shortages, limited facilities, and caregiver hesitancy continue to restrict treatment 

uptake, particularly in underserved communities, leading to negative outcomes and inequality oral 

health services[33]. Critics argue that without financial subsidies, mobile dental clinics, or policy-

driven interventions, screenings are merely observational rather than transformative[34]. 

[35]expressed that social determinants’ discrepancies such as family condition and culture, health 

demands, affordability and availability of services, can affect dental health access and equality which 

contributes to the impact on oral health outcomes. Therefore, addressing these factors can improve 

access to dental services and can pave the way for achieving universal health coverage. These social 

determinants result in underservices of poorly and disadvantaged communities causing lack of 

access to dental services. Consequently, the reduced access resulted in shift of treatment to more 

curative measures than preventive effects, which then affect OHRQoL outcomes because people 

suffer from pain, functional and psychological impact[11,20] . Similarly , low education contributes 

to lowering the odds of dental services access irrespective of oral health behaviour and status [36].A 

more effective strategy would involve coupling screening with accessible treatment, preventive 

services like school-based fluoride programs, and stronger parental involvement[14] . Advocates 

argue that screening raises awareness and facilitates early intervention, while critics highlight its 

inherent limitations in producing tangible health improvements without integrated treatment 

pathways. Only through such comprehensive measures can school-based dental programs translate 

awareness into measurable improvements in children's oral health. 

4.6. Strengths and Limitations 

The initiative emphasized collaboration drawing support from educators, healthcare 

professionals, and parents to ensure that the program was both practical and sustainable. Outcomes 

will be measured not only through changes in dental health indicators, such as plaque scores, but 

also through observable improvements in school children’s engagement and awareness and 

improvement of oral health practices for children. Despite its immediate success, one of the notable 

limitations of the study is the relatively short follow-up period. Without longer-term data, it is 

difficult to determine whether the observed improvements in behavior and oral health status can be 

maintained over time. 

4.7. Implications 

The findings from the study carry important implications for how oral health promotion  and 

screening is approached within South African primary schools, particularly in under-resourced 

districts like Tshwane. By implementing a structured, context-sensitive educational intervention, the 

research not only highlighted existing gaps in oral hygiene practices but also demonstrated the 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 16 September 2025 doi:10.20944/preprints202509.1304.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202509.1304.v1
http://creativecommons.org/licenses/by/4.0/


 9 of 11 

 

potential for schools to act as meaningful platforms for preventive health care. The following 

important aspects were also addressed:  

Repositioning Schools as Platforms for Preventive Health: The study reinforces the idea that schools 

are not merely sites of academic instruction but also crucial environments for health promotion. By 

embedding oral health education and  dental screening  into the everyday routines of primary 

school learners, the intervention demonstrated how early-life educational spaces can serve as 

powerful agents for establishing lifelong health habits. 

Addressing Health Inequities Through School-Based Access: The study underscored how school-

based interventions can help counterbalance inequities in access to oral healthcare, particularly in 

underserved communities like those within parts of Tshwane. In areas where clinics may be distant 

or financially inaccessible, the school offers a uniquely reachable and inclusive venue for care. 

5. Conclusions 

The results illustrate that the implementation of school-based oral health education and dental 

screening initiatives led to a marked reduction in high plaque levels among participating children. 

Although the intervention did not yield measurable changes in the status of existing tooth decay, 

notable progress was evident in the form of improved plaque control. These outcomes suggest a 

positive shift in daily oral hygiene behaviors and awareness. Nonetheless, the consistent rate of 

untreated cases, coupled with a growing demand for extractions and preventive services, points to 

persisting challenges in accessing follow-up clinical care. The sustainability of these gains appears 

closely linked to ongoing parental engagement and complementary support within the home 

environment. Overall, the findings emphasize the value of combining educational, preventive, and 

community-based efforts to strengthen oral health outcomes and ensure long-term benefits for 

school-aged children. 
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