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Abstract

Background In South Africa, an estimated 85% of the population relies on the public sector for oral health services.
With poor infrastructure and inadequate personnel, over 80% of children with dental caries remain untreated.

To reduce this burden of disease, one key goal is to promote good oral health and address oral diseases through
prevention, screening, and treatment among children. While all policies have been proven to be effective in the
control and prevention of dental caries, it is unclear which of those strategies provide value for money. This study
evaluated five caries preventative strategies in terms of the cost and benefits among South African school children.

Methods The study uses a hypothetical South African population of school aged learners aged 5-15. The context
and insights of the strategies utilized at the schools were informed by data from both grey and published literature.
Using Markov modeling techniques, we conducted a cost-effectiveness analysis of Acidulated Phosphate Fluoride
(APF) application, atraumatic restorative treatment (ART), sugar-reduction and fissure sealants. Markov model was
used to depict the movement of a hypothetical patient cohort between different health states over time. We assessed
both health outcomes and costs of various interventions. The health outcome metric was measured as the number of
Decayed, Missing, Filled Tooth (DMFT). The net monetary benefit was then used to determine which intervention was
most cost-effective.

Results The results showed that school-based caries prevention strategies are cost-effective compared to the

status quo of doing nothing. The average cost per learner over the 10-year period ranged from ZAR4380 to approx.
ZAR7300 for the interventions considered. The total costs (including screening) associated with the interventions and
health outcome (DMFT averted) were: sugar reduction (ZAR91,380, DFMT: 63,762), APF-Gel (ZAR54 million, DMFT:
42,010), tooth brushing (ZAR72.8 million, DMFT: 74,018), fissure sealant (ZAR44.63 million, DMFT: 100,024), and ART
(ZAR45 million, DMFT: 144,035). The net monetary benefits achieved for APF-Gel, sugar reduction, tooth brushing,
fissure sealant and ART programs were ZAR1.56, ZAR2.45, ZAR2.78, ZAR3.81, and ZAR5.55 billion, respectively.

Conclusion Based on the net monetary benefit, ART, fissure sealant and sugar-reduction appear to be the most cost-
effective strategies for preventing caries in South Africa. In a resource-scarce setting such as South Africa, where there
is no fluoridation of drinking water, this analysis can inform decisions about service packages for oral health.
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Background

One of the neglected public health issues globally is den-
tal caries and periodontal diseases, partly because direct
mortality from oral diseases is rare [1]. Though most
oral disorders are preventable, in most low- and middle-
income countries (LMICs) there is significant morbidity
if left untreated [1]. This contributes to the high level of
disability-adjusted life years (DALYs) from oral health
disorders. Globally, untreated caries in primary denti-
tion increased by 1.3% between 1990 and 2017; untreated
permanent dentition caries increased by 36% during the
same period [1].

Caries experience is age dependent, [2—4] and its high
prevalence of caries together with other oral health con-
ditions has been linked to poor oral hygiene from high
levels of sugar consumption and poor oral care habits
[5-7]. It has been established that tooth decay in children
and adults is mainly caused by sugar [7]. In fact, both the
quantity and frequency of sugar intake have been linked
to caries, [8, 9] with children who consume large quan-
tities of sugar have about 50% risk of developing caries
[10]. A recent study of 5-15-year-olds in India showed
that children who consumed sugar frequently had 32%
likelihood of developing dental caries [11]. Among adults,
studies have shown that consuming sugar sweetened bev-
erages (SSBs) three times daily contributed 33% to caries
increment, regardless of the fluoride exposure [12, 13].
In 2010, 26.3% of the total oral disease burden was due
to added sugar consumption [14]. This is because sugary
foods mixes with the bacteria in the mouth, causing bac-
terial plaque which leads to dental caries and gingivitis
or gum disease. When the two conditions are left unat-
tended, they can lead to tooth loss and chewing dysfunc-
tion. [15].

Poor oral health has also been identified as a risk fac-
tor for other non-communicable diseases (NCDs) such
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as diabetes and obesity [16]. This means that oral dis-
eases share risk factors with NCDs. Therefore preven-
tion of shared risks such as prohibition of sugary drinks
and snacks among children has the potential of not only
addressing dental caries but common NCDs as well [17].

In South Africa, the first and only national oral health
survey among children was conducted in 2002. The sur-
vey showed a high (60%) prevalence of caries among chil-
dren below age 15, especially among 6-year-olds (Fig. 1)
[18, 19].

Further, cross-sectional studies show that the preva-
lence of dental caries in the permanent and primary den-
tition were 26% and 30% among grade 1 and secondary
school learners respectively in the Gauteng Province in
2013 [20]. In KwaZulu-Natal Province, 73% of 6-year-olds
had dental caries in 2013 [21], whereas the prevalence of
caries among children was over 70% in the Western Cape
Province, [22, 23] with an unmet treatment need of 94%
[23]. In addition the effects of dental caries in children
has been shown to increase school absenteeism, affecting
children’s educational performance [24, 25].

The above effects are possibly a reflection of the large
quantities of dietary sugar consumed in South Africa.
Between 2015 and 2020, consumption of sugary drinks
alone (measured by off-trade sales) increased from
6,520 million liters to 8,182 million liters, represent-
ing a 25.5% increase during the period [26]. Before this,
South Africans had already increased their sugar intake.
For instance, among adults, added sugar consumption
per capita for rural men increased from 28 g/d in 2005 to
68 g/day in 2010, while that of urban men increased from
45 g/d to 74 g/d for the same period. During 2005-2010,
added sugar intake rose from 27 g/d to 66 g/d for rural
women, while urban women increased their intake from
47 g/d to 79 g/d [27]. For pre-teens, added sugar intake

Caries experience among 6-year-olds (2002)
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Fig. 1 Prevalence of caries among children by province in South Africa, 2002. Source: Smit, et al. [18]
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ranged between 50 g/d and 100 g/day for teenagers [4,
28].

It is recommended that added sugar intake be restricted
to 24 g/d for adult women and 36 g/d for adult men. For
children in the ages of 2-18, added sugar intake should
be limited to 24 g/d or lower, while sugary beverages be
limited to 8 ounces or less (240 mL) a week [29]. Chil-
dren, however, consume more sugar than recommended
due to the industry marketing strategies that target chil-
dren. A recent analysis of advertising data showed that
the soft drinks industry targets children who are known
to request beverage or food items they see advertised
[30]. It is therefore not surprising that dental caries has
become a major public health problem.

South Africa’s private and public health sectors provide
oral health services to the population. However, due to
the high level of income poverty and inequality coupled
with the expensive nature of services in the private sec-
tor, 85% of the population relies on the public sector for
their healthcare needs [31]. The public health sector with
poor infrastructure and inadequate personnel therefore
finds itself unable to address the disease burden and
hence many children remain untreated for caries [18].
The learners are limited from accessing preventive and
curative oral healthcare, starting from the least expensive
preventative procedures such as Acidulated Phosphate
Fluoride (APF) application, atraumatic restorative treat-
ment (ART), and fissure sealants [32-35] to costly cura-
tive procedures such as extractions, restorations and root
canal treatments. Achieving reduction in sugar consump-
tion has also become a challenge due to industry push for
higher sales volume for foods and beverages.

Except for the sugar reduction strategies, the above
existing preventative regiments provide a vehicle for the
uptake of fluoride among learners in the prevention of
dental caries. The success of fluoride in the control and
prevention of dental caries has been well documented
[38-40]. For instance, community water fluoridation in
the US showed substantial benefits to children [40]. In
South Africa, and many LMICs, however, fluoride afford-
ability continues to be a challenge and controlled water
fluoridation has not yet been implemented [38, 41]. This
implies that the majority of school learners may not have
access to fluoride either through toothpaste or through
water. In addition to fluoride usage, services like ART
and fissure sealants have been shown to provide addi-
tional preventative benefits [34, 42]. These two interven-
tions utilize glass-Ionomer or bioactive glass in order to
repel bacterial plaque and re-mineralize tooth surfaces
for the prevention of dental caries [35, 42]. As sugar
consumption is a major dietary contributor to the cause
of dental caries, the use of sugar reduction approach in
policy or dietary regulation has shown to be effective in
reducing the caries incidence [12, 13, 43]. Public health
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resources should therefore be prioritized to the preven-
tion of dental decay among children and adolescents with
evidenced-based approaches [43].

The National Department of Health’s policy aspiration
is to improve oral health access, prevention and care and
has put efforts into school-based oral health programs.
Oral health personnel go into schools to provide oral
health screenings, education and preventative care as
mentioned above [44, 45]. The benefits of such programs
are to promote the adoption of lifestyles that promote
good health, and enable learners and staft to take action
for a healthier community and widen access to care [46].
In addition, preventing dental caries among children
is key in achieving better oral health during adulthood
since caries in childhood has a lingering effect and is a
predictor for adult caries and other oral conditions [2].

In South Africa, however, the limited studies on eco-
nomic analysis of dental caries prevention programs have
been short of providing information on the preventive
health benefits from such oral health programs [47-49].
Hence few cost-effectiveness analysis on caries preven-
tion exist for South Africa [22, 50]. Due to limited lit-
erature, this study sought to address the evidence gap by
conducting an economic analysis of the costs and health
benefits of the various dental caries preventative strate-
gies offered to learners in South African public schools.
Such an analysis is important for policy making and pri-
ority setting for oral health service delivery.

The key objectives of the study were to estimate the
lifetime cost of adopting each intervention, the health
benefits associated with each preventive strategy and to
determine which of the strategies is most cost-effective.
To our knowledge, this is the first study to use Markov
modelling techniques to analyze the cost-effectiveness
of five caries prevention strategies for children in South
Africa.

Methods
Study design
A Markov model was used to evaluate the cost-effective-
ness of dental caries preventative strategies in children.
We simulated the interventions for dental caries among
a hypothetical learner population of 10,000 who start
school at age 5 and exit once they have reached age 15.
In Fig. 2, the model assumes that there are four states in
which a learner could find him/herself. The learner can
move from “no caries state” to “caries state” and then
treatment state or even exit the group either due to
school dropout, relocation, or change from public school
to private school. The model was adapted from previous
studies on the cost-effectiveness of oral health interven-
tions [36, 51].

Given that majority of South Africans receive health
care from the public sector, the study perspective is that
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Fig. 2 Markov Model for oral health

of a public sector healthcare payer. Our chosen time
horizon is 10 years, informed by the fact that learners
start school at age 5 (Grade 1 applicants must be at least
5 years old) [52] and complete primary school at age 15.
A discount rate of 5% was used based on national guide-
lines [53]. The model was designed in Microsoft Excel,
with the aid of Visual Basic for Applications (VBA)®.

Prevention strategies

Fissure sealants, fluoride applications, atraumatic restor-
ative treatment (ART) and reduction in added sugar
intake among children (which may be achieved through,
for example, taxation and marketing restrictions) were
our main strategies. In this study, we model the car-
ies-effect of 30 g/d reduction in added sugar intake to
achieve the recommended 24 g/d or less consumption. In
the case of other programs, we model the caries-effect of
annual implementation of caries prevention programs.

Oral health outcomes

Since our start age is age 5, we use dmft (decayed, miss-
ing, and filled primary teeth) and DMFT (decayed, miss-
ing, and filled permanent teeth) scores as the outcome for
each intervention [4, 33, 36]. The dmft/DMFT is used as a
marker to capture the caries experience among children.
Thus, the percentage reduction in dmft/DMFT resulting
from each program was calculated. The comparator “do
nothing” had no averted dmft/DMFT. The dmft score
is used among children under 6 years who mostly have
primary teeth, while DMFT score is used for children 6

! Kibohut [54] provides valuable learning resources for readers interested in
building spreadsheet-based Markov models.

A

Treatment

years or older who have permanent teeth. However, for
the purposes of this study, we use DMFT to capture car-
ies experience among children under 6 (dmft) and 6 years
or older (DMFT).

Costs

Direct costs associated with each prevention strategy
were obtained from the literature (Table 1). These costs
included expenditures on items such as personnel, equip-
ment, materials and supplies as well as the cost of imple-
menting sugar reduction strategies such as food taxes
and marketing restrictions [47, 55]. All costs were in
South African Rand (ZAR) and adjusted and presented in
2022 constant prices using the consumer price index.

Sources of data

The study used data from published and grey literature
and other publicly available information. The data for
the parameters and sources were compiled in Microsoft
Excel. Table 1 presents the parameters used in the model
and their sources. Expert opinion was relied upon in the
absence of publicly available data for other variables,
whenever necessary (Table 2).

Data analysis

To measure the cost-effectiveness of prevention pro-
grams, a Markov model was used. A Markov modelling
is a health economics tool used to depict the movement
of a hypothetical patient cohort between different health
states over time.
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Table 1 Summary of model inputs and sources

Parameter Distribution Mean Description Source
(SD)
Costs per
learner (ZAR)
Tooth brushing  Gamma 548.33 [22]
(544.29)
ART Gamma 89.24 Cost of screen-  [47]
APF-Gel Gamma 19373 ingand/or [47]
Fissure sealant ~ Gamma 59.71 delivering ART, [47]
Screening Gamma 525.61 APF-Gel, fissure [47]
sealant and
tooth brushing
to a learner.
Sugar reduc- Gamma 1.25 [55]
tion *
Outcomes/
Effectiveness
DMFT, %
Percentage
APF-Gel Beta 21(4)  reduction of (33]
Fissure sealant  Beta 50 (8) _DMFT result- (33]
ART Beta 72(5) nafomthe oy
intervention
Tooth brushing  Beta 60 (47) [57]
Sugar reduction Beta 31.89 (58]
0.18)
Probabilities
Mean DMFT at Insert-  DMFT express-  [4]
baseline* ed as ing caries
table experience
Prob_caries** Insert-  Probability of [19]
edas  experiencing
table caries (time
dependent)
Discount rate 0.05 Discountrateto  [53]
account for the
time value of
money
Prob_exit** Insert-  Probabil- [59]
edas ity of exiting
table sample (time
dependent)
Prob_recurrence 0.188 prob- [60]
ability of caries
recurrence
Prob_untreat- 0.7 Probability of 61]

ed**

** Age dependent variables, see Table 3 in appendix. Due to lack of data on
standard deviation for some variables, we used 10% of the mean to represent
the standard deviation [62]. # Cost of sugar reduction program includes cost
of implementing SSB taxation and marketing restrictions. Note that the costs
are inflation-adjusted. Prob_caries: probability of developing caries; Prob_exit:
probability of a child leaving the sample, based on school drop-out rates

untreated caries

Assumptions of the model

Except for sugar reduction, all interventions incorpo-
rate an oral health screening. We assumed that following
screening, learners with caries and other oral diseases
will be treated on site or referred to a health facility, if
needed. We also assumed the following.

Page 5 of 10

1. DMFT increases annually by 0.59% through the
follow-up period.

2. All interventions are mutually exclusive, meaning
that two or more interventions cannot be
implemented simultaneously.

3. Linear relationship between added sugar
consumption and dental caries, every 1 g/d leads to
0.0128 increase in DMFT, and we model a reduction
in current sugar consumption by 30 g/d.

Cost-effectiveness analysis

To calculate the ICER, each intervention was compared
to the “do nothing” option, and the incremental cost was
divided by the incremental effectiveness. We then ranked
all interventions in ascending order based on effective-
ness (averted DMFT) and compared each intervention to
the next most effective intervention keeping in mind the
principle of dominance. Using cost-effectiveness (willing-
ness-to-pay (WTP)) threshold of ZAR38,500, [63] we cal-
culated the net monetary benefit (NMB) by multiplying
the cost-effectiveness or the WTP threshold by the health
gain and subtracted the total cost of the intervention.

Sensitivity analysis

Uncertainty in model parameters was characterized
through Probability Sensitivity Analysis (PSA). Cost
and effectiveness parameters were varied using gamma
and beta distributions, respectively (Table 1). Cost-
effectiveness acceptability curve (CEAC) was produced
for each intervention to establish the probability that a
given intervention is cost-effective. The CEAC, which is
derived from the joint distribution of the effects and costs
of an intervention summarizes the uncertainty in esti-
mates of cost-effectiveness. The PSA used 1000 Monte
Carlo Simulations.

Results
Deterministic model
We simulated the cost and effectiveness of oral health
intervention programs for a hypothetical learner popu-
lation of 10,000. The cohort started at age 5 and exited
the program after attaining age 15 or due to other rea-
sons. Screening was included in all (except sugar reduc-
tion) programs and its cost of implementation was
ZAR43.78 million for the 10 years for 10,000 learners.
Table 2 presents the results from the deterministic model,
which indicates that the total lifetime cost of implement-
ing a sugar reduction program was ZAR91,380. This cost
was incurred as a result of implementing measures such
as taxation and marketing restrictions that reduce sugar
intake.

The total cost for implementing (inclusive of screen-
ing cost of ZAR43.78 million) was ZAR54 million for
APF-Gel program, and ZAR45 million for ART program
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Table 2 Cost-effectiveness of oral health interventions for
children

Intervention Total Costs DMFT** Average ICER (com-
lifetime  pared
cost to Do
Nothing)
Do nothing Ref Ref
APF-Gel 54,024439 42,010 5,402 1,286
Sugar reduction 91,380 63,762 9 143
Tooth brushing 72,779917 74,018 7,278 983
Fissure sealant 44,633,687 100,024 4,463 446
ART 45,057,166 144,035 4,506 313
ICER: incremental cost-effectiveness ratio
** Number of teeth averted for DMFT
All costs are in ZAR
Table 3 ICER and Net Monetary Benefit
Intervention ICER based on ranking NMB
Do nothing
APF-Gel 1286 1,563,370,809
Sugar reduction -2480 2,454,739,193
Tooth brushing 7087 2,776916,473
Fissure sealant -1,082 3,806,307,380
ART 10 5,500,297,970

(Table 2). The APF-Gel program averted 42,010 DMFT
(the least) of all interventions, whereas ART program
averted 144,035 (the highest). There was no financial
cost or averted DMFT associated with the “do nothing”
option. The average lifetime cost per learner ranged from
ZARO for sugar-reduction program to ZAR7278 for tooth
brushing program during the 10-year period.

The results shown in Table 3 indicate that APF-Gel
program had the highest ICER, ZAR1,286 per DMFT
averted compared to the “do nothing” option.

Compared to the tooth brushing program, the negative
ICER of ZAR1082 indicate that fissure sealant program
resulted in cost savings, indicating that fissure sealant
program was more cost-effective than tooth brushing
program. Similarly, comparing sugar-reduction strat-
egy to APF-Gel shows that sugar-reduction resulted in

Table 4 Cost-effectiveness results based on ranking
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cost saving per DMFT averted at ZAR2480. The results
from the net monetary benefit show that ART provides
the highest benefits, while APF-Gel produced the lowest
benefits.

Probabilistic sensitivity analysis (PSA)

To provide a credible range for the estimates, we con-
ducted probability sensitivity analysis. Table 4 presents
the summarized results from the 1000 Monte Carlo Sim-
ulations. The results were similar to those obtained under
the deterministic model. The cost-effectiveness accept-
ability curves (CEACs) and the distribution (a scatter
plot) of costs and effectiveness are shown in Figs. 3 and
4, respectively. The CEACs shown in Fig. 3 indicate the
probability that an intervention is cost-effective when
compared with the alternative, given the data, for a range
of WTP thresholds.

Figure 3 shows that ART program has 0.75 probabil-
ity of being cost-effective at almost all cost-effectiveness
thresholds, while fissure sealant program had 0.2 prob-
ability of being cost-effective. Supervised tooth brushing
and “do nothing” options had zero probability of being
effective, except at WTP of ZARO whereas “do nothing”
had a 100% chance of being cost-effective. Also, ART
appeared to produce higher oral health benefits at a
lower cost (Fig. 4).

Intervention Costs DMFT**  Average ICER (compared to Do Nothing) NMB SD, Costs  SD, DMFT
lifetime cost (ZAR)

Do nothing

APF-Gel 54,091,579 41,706 5409 1,297 1,551,572,826 281,589 510
Sugar reduction 91,392 62,964 9 145 2,424,034,402 552 2,194
Tooth brushing 73,078,877 74,527 7,308 981 2,796,225,000 1,802,852 807
Fissure sealant 44,705,881 100,410 4471 445 3,821,083,511 274813 988

ART 45,134,249 141,174 4513 320 5,390,046,733 274,207 3,072

ICER: incremental cost-effectiveness ratio
** Number of teeth averted for DMFT

SD: standard deviation

All costs are in ZAR
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Discussion

Building on previous economic analysis on dental car-
ies in South Africa, [22, 47, 50] this study analyzed the
cost-effectiveness of five caries preventative programs for
schoolchildren in South Africa. The comparator was “do
nothing” which was associated with no financial cost for
government. The results show that all caries preventative
programs were cost-effective compared to the status-
quo, “doing nothing’, at a willingness-to-pay threshold
greater than zero per DMFT averted. The probability
of having a cost-effective program was about 75% for
the ART intervention, at almost all WTP thresholds. In
the case of sugar reduction, the CEAC showed a prob-
ability of cost-effectiveness of 0.5 at a WTP threshold of
ZAR500. WTP thresholds higher than ZAR500 recorded
lower probability of cost-effectiveness for sugar reduc-
tion. Both ART and sugar reduction programs had about
50% chance of being cost-effective at WTP of ZAR500.
At this WTD, the NMB for APF-Gel and supervised tooth
brushing programs were negative, while sugar reduc-
tion (ZAR33 million), ART (ZAR27 million) and fis-
sure sealant (ZAR5.4 million) were positive. The Monte
Carlo simulations showed that the cost-effectiveness of
the interventions compared to the status-quo was not
sensitive to parameter variation. The results showed that
doing nothing about dental caries among children was
not cost-effective compared to the alternatives at a WTP
above zero.

Based on the net monetary benefit estimated at WTP
of ZAR38500, the ART program was the most cost-
effective, producing about ZAR5.5 billion worth of oral
health benefits. This was followed by a fissure sealant
program with ZAR3.8 billion worth of benefits. The least
cost-effective program among the five alternative inter-
ventions was APF-Gel program, which recorded the
highest incremental cost (ZAR1825) per averted DMFT
compared to the baseline intervention, “do nothing”
and had the lowest NMB, ZAR1.6 billion. The findings
are consistent with previous studies which have shown
that ART [64] and fissure sealants [65] are cost-effective
interventions in caries prevention. Findings from Chile
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show that the use of APF-Gel in caries prevention was
less cost-effective compared to other interventions such
as supervised tooth brushing programs [33]. Studies
have also found that a reduction in added sugar intake,
using tools like taxation [62, 66] and front of pack label-
ling [67], can lower dental caries incidence significantly
among both children and adults and both are therefore
regarded as cost-effective relative to “do nothing” Prior
studies were impact assessment studies that did not
compare the health outcomes and cost of sugar reduc-
tion from SSB taxation to other caries prevention pro-
grams. When compared to “do nothing, reducing added
sugar intake by 30 g/d averted approx. 63000 DMFT over
10 years among children. When compared to the other
alternatives such as tooth brushing, fissure sealant and
ART, however, sugar reduction alone was not the most
cost-effective. Indeed, in Thailand,it has been shown that
tax-based sugar reduction strategy alone may not yield
expected oral health benefits due to substitution effects
which justifies inclusion of, if possible, all added sugar
sources for tax [68].

The high cost-effectiveness of ART may stem from
the fact that the ART procedure relies on less expensive
portable hand instruments and can be performed in any
location. The ART procedure which removes carious tis-
sues and fills cleaned cavities and adjacent fissures with a
high-viscosity glass ionomer cement has shown high sur-
vival rates for restorations in both primary and perma-
nent teeth [34, 42]. In South Africa, the ART procedures
have been used among dental practitioners since its
introduction in the country in 1996 [69]. This is mainly
due to its economical and restorative advantages. A clini-
cal evaluation of ART in some schools in Johannesburg
showed that 98% of the ART restorations were caries-free
after a year [32], and has been shown to cost 50% lower
than conventional restorative procedures [49].

In a recent cost-effectiveness analysis between fluo-
ride varnish and tooth brushing programs in Cape Town,
[22] results showed that the application of fluoride var-
nish, which is similar to APF-Gel, did not provide any
substantial caries-preventive benefits. This is consis-
tent with our findings regarding APF-Gel in our study.
Although daily supervised tooth brushing program with
fluoridated toothpaste in school is an effective caries
preventitive procedure, [17] we found that ART, fissure
sealants and sugar reduction provided substantial gains
in oral health improvement at relatively lower cost. This
assists in prioritizing oral health preventative interven-
tions in school settings. However one needs to take into
consideration that these approaches need not be used in
isolation, as resources permit, they can be used in vari-
ous combinations in order to maximize dental caries pre-
vention at school settings [70]. The effectiveness of caries
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preventative programs has been suggested to be greater
when a combination of these preventive measures is used

[33].

Limitations

The study assesses the cost and benefits from a public
healthcare payer perspective. Therefore, non-healthcare
costs associated with oral health diseases such as the
loss of school days and associated poor academic per-
formance were not estimated. Nor was the cost associ-
ated with a parent taking off time to take the child to the
clinic. Similarly, healthcare costs borne by the private
sector were not considered. Another limitation relates to
the lack of comprehensive data on the effectiveness and
quality of implementing the strategies in the context of
South Africa. Nonetheless, this study assumed that each
intervention was implemented separately which may
underestimate the benefits of the programs. Further, this
study modelled sugar reduction of 30 g/d, suggesting that
higher reductions may result in larger oral health bene-
fits, especially children consuming 100 g/d.

Conclusion

There is a high prevalence of dental caries among chil-
dren in South Africa and most children go untreated.
We have analyzed the cost-effectiveness of government
strategies to improve oral health among learners in South
Africa using a simple Markov model for 10,000 learners
in the public sector. We found that all school-based car-
ies prevention programs were cost-effective compared
to the status quo of doing nothing. However, among the
five other alternative programs, ART was found to be the
most cost-effective intervention, whilst APF-Gel was the
least cost-effective intervention, based on the net mon-
etary benefit and the cost-effectiveness acceptability
curve. The findings provide support for the use of ART
procedures in caries preventative programs among learn-
ers in South Africa. Given that sugar consumption is a
major cause of caries and tooth decay among children,
caries preventative programs such as the ART and fissure
sealant programs should be accompanied by sugar reduc-
tion at the population level.
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