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ABSTRACT 

Introduction: Preventive dental services are required to 
reduce the burden of caries and oral disease in children. 

Objective: To assess the efficacy of three, as opposed 
to one, oral health education lessons in influencing the 
oral health related behaviour and knowledge in Grade 5 
learners. 

Study Design: Cluster randomized controlled trial. 

Methods: 
Participants: Ten public primary schools (5 intervention, 
5 control) in Verulam; 337 grade 5 learners in each arm. 
Control arm: Viewing of an oral health education video. 
Intervention arm: As above repeated at three month 
intervals over nine months. 
Randomisation: At cluster level; schools randomly 
assigned to intervention and control arm after consent 
was obtained from individual participants; therefore 
participants remained blinded to which arm of the study 
they were assigned. 

Results: A significant improvement in oral health knowledge 
and practice was noted for both groups after the intervention 
(p < 0.05). However, the intervention group returned 
significantly better results compared with the control for all 
categories except toothbrush ownership, brushing frequency 
and knowledge of when to replace toothbrushes. 

Conclusion: Repeated education resulted in significant 
improvements in the knowledge and oral health behaviour 
of learners compared with the responses after one oral 
health lesson.

INTRODUCTION
Dental caries is the most common childhood disease, 
affecting between 60 and 90% of all five-year olds 
throughout the world, negatively impacting on the quality 
of life of the child, restricting activities, reducing ability to 
learn and increasing the frequency of absenteeism from 
schools.1,2 Children with caries may need emergency dental 
visits or even hospitalization, which impacts on the parents’ 
financial wellbeing, including time taken off work.2 

The shortage of oral health professionals and fully equipped 
dental facilities in the public sector limits the availability of 
treatment services.3 Emergency relief of pain and sepsis 
is the most commonly performed clinical procedure at 
primary oral health care facilities.3,4 The burden of unmet 
treatment need can be significantly lowered by efforts 
to promote oral health and prevent the development of 
caries.4 Insufficient emphasis is placed on basic primary 
preventative oral health care and oral health education 
which would reduce the need for curative treatment 
among children at primary school age.3 In 2001, the South 
African (SA) Department of Health (DoH) proposed that at 
least 50% of all primary schools should be participants 
in organized preventive programmes by 2004.5 However, 
school-based oral health education programmes are 
erratic in distribution and implementation, and lack regular 
follow up and formal evaluation.3,6

According to data of the Health Professions Council 
of South Africa (HPCSA) there were  5320 registered 
dentists in 2010, but only 828 (15%) were working in the 
public sector.5,7,8 However, only 9.7 million (18%) of the 
51 million people in SA9 were insured by private medical 
aids and therefore had access to private dental care.10,11 
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Most South Africans then are obliged to rely on the public 
sector for dental care, with a ratio of 1 dentist per 50 000 
population compared with 1 dentist per 1800 population in 
the private sector.8 The inequitable distribution of dentists 
exacerbates the severity of the impact on the community 
of oral disease.4

High income countries that have invested in preventive 
dental services have shown a reduction in the prevalence 
of oral disease and consequently report savings in curative 
dental expenditure.12,13 Most low and middle income 
countries (LMICs) however have made less investment in 
oral health care and resources are primarily allocated to 
emergency relief of pain related to oral disease.14 In some 
LMICs it is estimated that the cost of conservative treatment 
of dental caries alone would exceed the total health care 
budget available for children.15 Poor communities are 
unlikely to prioritize oral health care unless adequately 
educated on the associated values and benefits.16

In SA, school attendance is compulsory from grade 1 to 9, 
or until age 15 years. School enrolment in grades 1 to 7 in 
2012 was 99% of children of eligible age.17 The classroom 
therefore provides an ideal platform to deliver oral health 
education.17 Scholars are the most receptive age-group 
when seeking to improve sustainable oral health related 
behaviours.18 The earlier these habits are instilled, the 
more likely they are to last life-long.13,18 However, oral 
health messages need to be reinforced if a long lasting 
impact is to be ensured.13,18 Learners are also important 
channels for the  further dissemination of  health promotion 
messages to their families and community.13 A single oral 
health education intervention by a dentist or oral health 
worker was shown to improve oral hygiene practice for up 
to six months.1,19,20 

The purpose of this study is to assess the efficacy of 
reinforced oral health education lessons on oral health related 
behaviour and knowledge in grade 5 learners as opposed to 
the effect of a single oral health education lesson.

METHODS
A cluster randomized controlled trial was used in 
government-funded primary schools in the town of 
Verulam, South Africa. 

Multi-stage sampling was conducted. A simple random 
sample of 10 of the 13 eligible schools was chosen. The 
principals of these 10 selected schools provided ‘gate-
keeper’ permission for participation in the study. The 
sample was then randomised to five intervention and five 
control schools. All schools had either two or three Grade 
5 classes. In schools with two Grade 5 classes, both 
classes were enrolled, and in schools with three Grade 
5 classes, two of these were randomly selected. Age and 
sex were not selection criteria. 

A total of 339 learners from five schools were enrolled 
into the control group and 337 learners from five schools 
comprised the intervention group. 

The minimum effective sample size required for this 
cluster randomized trial to retain equivalent power to an 
individually randomized trial was 628. The intra-class 
correlation coefficient (determined from the pilot study) 
and the average cluster size were used to calculate the 

design effect. The effective sample size was calculated by 
dividing the total possible number that could be enrolled 
into the study by the design effect.21

Intervention
The grade 5 learners of the five intervention schools were 
instructed on basic oral health education by viewing a five 
minute video produced by Colgate®, covering instruction on 
correct brushing and flossing techniques, basic knowledge 
on toothpaste use, when and how often to brush, when to 
replace toothbrushes and when to visit a dentist. The video 
was screened on a television set or a projector was used, 
depending on the school’s facilities. Either the investigator 
or the teacher handled the projection as no special skills 
or training were required for this method of administering 
oral health education. In the intervention group, the video 
showing was repeated at three month intervals over a period 
of nine months; i.e. August 2013, November 2013 and 
February 2014. A register was taken on each intervention 
day to ensure all enrolled learners were present at every 
screening of the video. 

Learners in the control schools received instruction on 
oral health education, via the same video, once only at the 
start of the study. 

No discussion was held following any viewing of the video 
to avoid any bias.

Data collection
The same standardized, anonymous questionnaire 
was used at baseline and at the end of the study (nine 
months later) for both the control and intervention groups 
to collect data on basic demographics of learners, oral 
health knowledge and practices. Pre-intervention data 
was collected from both groups in August 2013 and 
post-intervention data was gathered in May 2014. The 
intervention group exposed to repeated viewing received 
the last intervention in February 2014.  

Data analysis
Nominal and categorical data were captured and analysed 
using Microsoft Excel. Frequencies for demographic 
variables, oral health knowledge and behaviour were 
calculated. Outcomes were measured as the mean difference 
between groups (mean of control schools post intervention 
minus mean of intervention schools post intervention). The 
paired t test was used to assess whether any of the mean 
differences between the control and intervention for each 
variable were statistically significant (p < 0.05). 

Ethical considerations and permissions
The Biomedical Research Ethics Committee of the 
University of KwaZulu-Natal granted ethical approval for 
the study (BE308/12). Authority was obtained from the 
KwaZulu-Natal Department of Education to approach the 
principals of selected schools to seek their ‘gate-keeper’ 
permission  for their schools to participate in the study. 
Parents/guardians of all learners from the selected classes 
were sent participant information letters explaining the 
nature and purpose of the study prior to commencement 
of the study. Learners who returned signed consent 
from their parents were enrolled. Consent was obtained 
prior to allocation therefore ensuring concealment of 
randomization. All learners in the selected classes 
provided verbal assent to participate in the study. 
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RESULTS
The study sample comprised 676 
learners from Grade 5 classes in 
ten primary schools, enrolled  from 
amongst a total of 1075 learners in 13 
eligible schools in the study area. Two 
learners from the control were lost to 
follow up due to non-attendance on the 
intervention day. There was no loss to 
follow up in the intervention group. The 
final analysed study sample consisted 
of 674 learners, 337 control and 337 
intervention, and these numbers were 
commensurate with the minimum 
effective sample size (Figure 1). 

The baseline characteristics of the 
337 participants in the control and 
337 participants intervention group 
were compared (Table 1). There were 
169 (51%) females analyzed in the 
control group from five schools and 
188 (56%) females in the intervention 
group from five schools. There was 
no significant difference in gender 
distribution between the control and 
intervention groups (p = 0.12).

The age range of learners in Grade 5 at 
baseline in the control group was from 
10 to 14 years and from 9 to 14 years 
in the intervention group. The mean 
age of learners was 10.9 (SD 0.9) years 
in the control group and 10.7 (SD 0.8) 
years in the intervention group with a 
median of 11 years for both groups. There was no statistical 
difference in age between groups (p = 0.99).

Learners reported on the number of employed family 
members in their homes as a crude measure of economic 
background. There was no statistical difference between the 
groups at the start of the study, p = 0.33, with a mean of 1.8 
(SD 1.1) employed householders and a median of two.

Learners’ oral health practices and knowledge were 
compared pre- and post-intervention and between the 
control and intervention groups at the end of the study 
(Table 2). At the start of the study, 326 (96%) learners 
from the control group and 315 (93.5%) of the intervention 
group owned their own toothbrush. Significantly more 
learners owned their own toothbrush at the end of the 
study in both groups (p = 0.02 for control and p < 0.01 
for intervention). There was no significant difference in 
toothbrush ownership between the control and intervention 
at the end of the study (p = 0.15).

In the control group 281 (83%) of learners reported 
brushing their teeth daily, 55 (16%) brushed occasionally 
and 3 (0.9%) did not brush. The control showed significant 
improvement in brushing practice after intervention with 
293 (86%) brushing daily, 44 (13%) brushing occasionally 
and 2 (0.6%) never brushing (p < 0.01). At the start of 
the study in the intervention group 277 (82%) brushed 
daily, 51 (15%) brushed occasionally and 9 (2.7%) did not 
brush, while after the intervention 328 (97%) brushed 
daily, 9 (2.7%) brushed occasionally and none reported 

never brushing (p < 0.01). The intervention group showed 
significantly better brushing practice habits post-
intervention compared with the control group (p < 0.01).

At the start of the study, 257 (76%) learners from the control 
and 273 (81%) from the intervention knew they should 
be brushing twice daily, however only 224 (66%) from 
the control and 207 (61%) from the intervention actually 
performed the ritual. At the end of the study significantly 
(p < 0.01) more learners in both groups were aware 
and actually practiced twice daily brushing, than at the 
beginning. There was no significant difference between 
the groups regarding frequency of brushing practice at 
the end of the study (p = 0.28), however in the intervention 
group significantly (p < 0.01) more learners knew at the 
end of the study how often they should brush compared 
with the control.

Both groups revealed significant improvement in 
knowledge of brushing duration after intervention (p < 
0.01), and the intervention group had significantly better 
results compared with the control (p < 0.01).

With regard to brushing technique, both groups showed 
significantly better knowledge of the correct technique as 
compared with the start of the study (p < 0.01) and the 
intervention group recorded significantly better results 
than did the control group (p < 0.01).  

At the start of the study 96 from the control and 103 from 
the intervention knew how to floss. After the intervention, 
189 from the control and 336 from the intervention knew 

Verulam government - Funded primary schools assessed for eligibility (n = 16)

Randomized (n = 10)

Allocated to control group (n = 5 schools)
Average number of Grade 5 learners enrolled per 
school = 68

Lost to follow up (0 schools)
Learners lost to follow-up (n = 2) absent at follow-up

Analysed (5 schools)
Baseline and post intervention questionnaires 
completed (n = 337, 99%)

Analysed (5 schools)
Baseline and post intervention questionnaires 
completed (n = 337, 100%)

Allocated to intervention group (n = 5 schools)
Average number of Grade 5 learners enrolled per 
school = 67

Lost to follow up (0 schools)
Learners lost to follow-up (n = 0) 

Excluded (n = 3) schools not contactable
enrollment

allocation

follow-up

analysis

Figure 1: Participant flow diagram of progress of clusters and individuals through phases of the 
randomized trial.

Table 1: Baseline characteristics of grade 5 learners in control and intervention groups 
in Verulam in 2013 (n = 674)

Control 
n = 337 

Intervention
n = 337

Significance

Mean age  years (SD) 10.9 (0.9) 10.7 (0.8) p = 0.99

Sex Female (n, %) 169 (50.1 %) 188 (55.8%) p = 0.12

Male (n, %) 168 (49.9 %) 149 (44.2%)

Number of employed 
family members

Mean (SD) 1.8 (1.1) 1.8 (1.1) p = 0.33

Median 2.00 2.00

IQR 1 1
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Table 2: Oral Health knowledge and behaviour (before and after in control and intervention arm) of Grade 5 learners from Verulam 
public primary schools in 2013/2014

Control 
n (%)

Intervention
n (%)

Significance 
Control vs 

Intervention

Before After p Before After p p

Toothbrush ownership  0.02 <0.01 p=0.15

Has own toothbrush

Shares toothbrush

No toothbrush

326 (96.0)

9 (2.7)

4 (1.3)

329 (97.0)

7 (2.0)

3 (1.0)

315 (93.5)

10 (2.9)

12 (3.6)

330 (97.9)

7 (2.1)

0

Brushing practice  <0.01 <0.01 p<0.01

Brushes daily

Brushes sometimes

Doesn’t brush 

281 (82.9)

55 (16.2)

3 (0.9)

293 (86.4)

44 (13.0)

2 (0.6)

277 (82.2)

51 (15.1)

9 (2.7)

328 (97.3)

9 (2.7)

0

Frequency of brushing practice <0.01 <0.01 p=0.28

Brushes twice/more a day 

Brushes once a day

Never brushes

224 (66.1)

113 (33.3)

2 (0.6)

239 (70.5)

98 (28.9)

2 (0.6)

207 (61.4)

125 (37.1)

5 (1.5)

243 (72.1)

94 (27.9)

0

Knowledge of frequency of brushing <0.01 <0.01 p<0.01

Should brush twice/more per day

Should brush once a day

Unsure how often one should brush

257 (75.8)

43 (12.7)

39 (11.5)

323 (95.3)

16 (4.7)

0

273 (81.0)

31 (9.2)

33 (9.8)

335 (99.4)

2 (0.6)

0

Knowledge of duration of brushing <0.01 <0.01 p<0.01

Should brush for 2min or more 201 (59.3) 285 (84.1) 200 (59.3) 326 (96.7)

Should brush for <1min 28 (8.3) 37 (10.9) 49 (14.5) 11 (3.3)

Unsure how long to brush 110 (32.4) 17 (5.0) 88 (26.1) 0

Knowledge of correct brushing technique <0.01 <0.01 p<0.01

In circles 109, 32.1 171 (50.4) 109 (32.3) 309 (91.7)

Side to side/ up and down 208 (61.4) 166 (49.0) 201 (59.6) 28 (8.3)

Unsure of correct brushing method 22 (6.5) 2 (0.6) 27 (8.1) 0

Knowledge of flossing technique <0.01 <0.01 p<0.01

Knows how to floss 96 (28.3) 189 (55.8) 103 (30.6) 336 (99.7)

Doesn’t know how to floss 243 (71.7) 150 (44.2) 234 (69.4) 1 (0.3)

Possession of floss <0.01 <0.01 p<0.01

Has floss 106, 31.3 113 (33.4) 124 (36.8) 210 (62.3)

Doesn’t have floss 233, 68.7 226 (66.6) 213 (63.2) 127 (37.7)

Flossing practice <0.01 <0.01 p<0.01

Regular flossing 80, 23.6 92 (27.2) 115 (34.1) 205 (60.8)

Never flosses 259, 76.4 247 (72.8) 222 (65.9) 132 (39.2)

Knowledge of toothbrush replacement <0.01 <0.01 p=0.05

When bristles lose shape or every 
2/3 months 

303 (89.4) 334 (98.5) 300 (89.0) 336 (99.7)

Toothbrushes need never be 
replaced

36 (10.6) 5 (1.5) 37 (11.0) 1 (0.3)

Knowledge of amount of toothpaste use <0.01 <0.01 p<0.01

“Pea sized” amount 64 (18.9) 176 (51.9) 67 (19.9) 272 (80.7)

A “brush length” amount 141 (41.6) 140 (41.3) 139 (41.2) 64 (19.0)

Unsure 134 (39.5) 23 (6.8) 131 (38.9) 1 (0.3)

Knowledge of frequency of dentist visits <0.01 <0.01 p<0.01 

Every 6 months 108 (31.9) 199 (58.7) 82 (24.3) 307 (91.1)

Once a year 36 (10.6) 53 (15.6) 55 (16.3) 27 (8.0)

When toothache occurs 109 (32.1) 76 (22.4) 122 (36.2) 3 (0.9)

Unsure 86 (25.4) 11 (3.2) 78 (23.1) 0
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the technique (p < 0.01), the intervention group having 
significantly better results than the control (p < 0.01). 
Significantly (p<0.01) more learners from the intervention 
group possessed floss at the end of the study compared 
with the control. Both groups showed significantly more 
learners flossing than at the start of the study (p < 0.01 for 
both groups), whilst the intervention group had significantly 
more learners flossing than the control, post-intervention 
(p < 0.01).

Both groups showed significant improvement in knowledge 
as to when to replace their toothbrushes compared 
with pre-intervention (p < 0.01 for both). There was no 
significant difference between the two groups at the end 
of the study (p = 0.05).

After the intervention significantly more learners in the 
intervention group 272 (80.7%) compared with the control 
176 (51.9%) knew the correct amount of toothpaste to 
apply when brushing (p < 0.01). In the intervention group, 
significantly (p < 0.01) more (91% vs. 59%) learners knew 
how often they should visit a dentist compared with the 
controls at the end of the study.

DISCUSSION
In South Africa, the vast majority of the population (84%) 
rely on public services for dental care.22 However, due to 
poorly distributed and inadequately equipped facilities, 
dental treatment is generally limited to emergency relief 
of pain and sepsis.4 Given that situation, it becomes 
important to enhance efforts to reduce the incidence 
of dental caries by implementing preventive oral health 
education and care programmes.4,6,23 The school 
environment encourages the development of life skills, 
self-esteem and improved health-related behaviour and is 
an apt setting for oral health promotion in children.23–25 The 
DoH did set a goal  that 50% of all schools should receive 
oral health promotion programmes by 2004.5 However 
subsequent studies reported that such programmes 
have been fragmented and lacked proper evaluation for 
appropriateness was lacking.1,3,4,6

The study used a strategy of randomized cluster sampling. 
Ideally in randomized controlled trials, clusters of children 
should be as diverse as possible while still remaining 
representative of the general child population.26 In this 
study participants were enrolled based on their schools 
and therefore the cluster sampling technique allowed for 
convenience, reducing time and costs. The approach also 
prevented potential bias arising from contamination of 
samples where intervention participants may interact with 
control participants in discussing their experiences of the 
study. There was no significant difference between the 
groups regarding age, sex and economic background. All 
learners were between the ages of 9 and 14 as expected 
of learners in grade 5. There were slightly more girls (52%) 
in the study than boys which is commensurate with the 
population statistics in SA.27 

In this study both groups received oral health education. 
The objective was to measure whether repeated oral 
health education (intervention) would result in greater 
improvement in knowledge and oral health behaviour than 
after a single oral health education experience (control). 
The results of this study showed that both groups 
benefitted significantly from oral health education, however 

the group that received repeated oral health education 
demonstrated significantly greater improvements in oral 
health knowledge and practices for most categories 
that were investigated in the study, thus confirming the 
hypothesis. Categories of assessment that did not reflect 
significant difference from the control were knowledge of 
when to replace toothbrushes, ownership of toothbrushes 
and frequency of daily brushing. This can be attributed 
to marketing and advertising from both toothbrush and 
toothpaste manufacturers making such information 
widely accessible and therefore confounding results. 
Both groups had poor knowledge regarding oral hygiene 
techniques at the start of the study and both improved 
in knowledge after the intervention. However repeated 
oral health education resulted in over 40% more learners 
than the control group knowing the correct brushing 
and flossing techniques. This is commensurate with the 
results of studies assessing the effect of health promoting 
schools on oral health indicators compared with non-
supportive schools.23,28 (A health promoting school (HPS) 
is defined as “one that constantly strengthens its capacity 
as a healthy setting for living, learning and working”.)25 In 
these studies, oral health education was given repeatedly 
and resulted in better knowledge and brushing habits and 
consequently a reduced caries incidence.23,28 

Information related to correct tooth-brushing and flossing 
techniques are not as frequently or well described in the 
media and advertising and hence the most significant 
effects of the study are evidenced in these outcomes.  

STUDY LIMITATIONS
The measurement instrument in this study is self-reported 
behaviour. As there were no oral examinations conducted 
on learners, there is no evidence that the improvements 
noted in oral health knowledge are causally associated 
with better oral hygiene as assessed by plaque and 
bleeding indices or a reduction in untreated caries. Oral 
health promotion in this circumstance was conducted 
in isolation and not in collaboration with general health 
promotion. No measure of cognitive abilities of participants 
was assessed at the start of the study. It was assumed 
that all participants would be of similar cognitive function 
having passed the previous grade.

CONCLUSION AND RECOMMENDATIONS
The study provides clear evidence that repeated oral health 
education results in improved oral health knowledge and 
behaviour; however the effect on caries status and oral 
hygiene has not been clinically assessed. Future studies 
should include oral examinations in testing the efficacy 
of different intervention strategies. Oral health promotion 
should be included as part of general health promotion. 
The results of this study are also encouraging in that 
the method of oral health education delivery allows the 
opportunity for task shifting, although this was not the 
objective of the study. This is useful given the scarcity of 
dental manpower resources in the public sector in SA.

An inference may be drawn from the study that the World 
Health Organization’s HPS model may be a  promising 
concept for implementation in South African primary 
schools as it recognizes the need for continued support 
through education, creation of a healthy environment and 
provision of health services.18,25,28
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