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ABSTRACf

A non-profit private dental clinic provides free dental treatment for children up to the age of 18

years. In order to expand its services to reach out to more children, a school-based sealant program

using dental auxiliary personnel was organized. This paper evaluated the performance of the their

school-based program during 1991 by comparing the costs of the school-based program with the

costs of the sealants placed in the clinic in 12 months. Costs were calculated based on 1991

expenditures, and effectiveness rates were estimated from dental literature on sealants. The cost of

saving one tooth surface from decaying within a six year period at the school and the clinic was

$65 and $42 with an average sealing time per tooth surface of 18 and 12.5 minutes respectively.

Despite the lower relative cost of personnel, the school program cost was 35% higher than at the

clinic. Nevertheless, if hidden costs such as transportation, time off work and waiting time for

those attending the clinic were considered, costs could be comparable or even higher for the clinic.

The main goal of this paper is to explore a methodology to compare programs of different nature

and critically evaluate the results.

KeyWords:
Preventive Dentistry, Public Health Dentistry, Community Dentistry, Dental Caries, Cost-
Effectiveness Analysis

3



Introduction

A non-profit dental clinic provides dental treatment at no charge for eligible children up to

the age of 18 years. The array of treatment provided is comprehensive including most preventive

and restorative procedures currently available. In order to expand its services to reach more

children, a school-based sealant program was organized. The schools were chosen from those

with more than 50% of the students classified as Aid for Dependent Children (ADC). All children

were initially examined by a dentist and their parents were informed of their treatment needs. The

parents of children in the first and second grades (six and seven year-old children) also received a

consent letter to authorize the sealing of the sound occlusal surfaces of the first molars. Portable

equipment was used and the sealant was applied by a dental hygienist.

The rationale behind the use of pit- and-fissure sealants in a school-based program was

based on the overall decrease in the prevalence of dental caries in the US schoolchildren 1,2. With

the caries decline among schoolchildren, caries is more and more becoming a disease of the

fissured surfaces as the rate of proximal caries development continues to decline faster than that of

overall experience3A. Mean DMFS for 5 to 17-year-old schoolchildren decreased from 7.1 to 3.07

between 19711 and 19862 while an increase from 49 to 58 percent of DMF in occlusal surfaces

during the same period was verified.

Eklund and al.5 suggested that the value of the use of pit-and-fissure sealants should not be

based just on the relative proportions of decayed (D) and filled (F) occlusal surfaces but also on the

balance between high enough levels of potential caries on occlusal surfaces to give them something

to prevent and low levels of, or sufficiently delayed, proximal lesions to prevent the loss of the

otherwise saved occlusal surface. No guidelines on specific percentages of saved surfaces that

would warrant a sealant program was provided but it was highlighted that the potential "successes"

with respect to sealants are only those occlusal carious surfaces with sound proximal surfaces. The

estimation of the effectiveness of a pit-and-fissure sealant program in a community should be based

on sealant retention rates and the disease profile of the community.
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Despite the fact that no specific data on prevalence of dental caries could be found for

county where the clinic is located, the 1986 NIDR oral survey2 showed a mean DMFS of 3.07 for

5-17 year olds in the US. Fifty percent of these schoolchildren were free of caries. For the

Midwest region, where the clinic is located, 5-17 year-old schoolchildren had a mean DMFS of

2.77 . Oral health surveys carried at a school not covered by the sealant program in the county

showed that between 1983 and 1991, the mean DMFS for seven-year-old children decreased from

0.7 to 0.3 and the percentage of sound first molars for that age group increased from 73% to 88%

during the same period (unpubl. data).

Estimates on caries levels in the schools involved in the sealant program are important in

order to derive information on effectiveness of sealants in communities with comparable levels of

disease. The percent effectiveness of the J] Delton sealant obtained in a clinical trial carried out in

Danish children is used in this paper to calculate the effectiveness of this sealant program. This trial

was a pragmatic clinical trial 6 as it looked into the effectiveness of the program in normal

conditions of operation. A similar sealant trial has been reported before by Lennon et al.?

According to the Danish study, 32% of occlusal surfaces of sealed first molars were prevented

from decaying during a six-seven year period The reported mean DMFS score for all 12-year-old

Danish children was 2.6 which is similar to the American children (2.66) and very close to children

from the Midwest region (2.49).

Considering the similarity in disease levels between the Danish children in the survey and

the American children, the 32% effectiveness for the JJ Delton for the seven year period in the

Danish study was used in this study as an estimate or proxy to derive cost-effectiveness ratios.

Access to fluoride was also considered equivalent to the amount of fluoride ingested by Danish

children. The county were the clinic is located has fluoride in the water supply whereas the Danish

children have access to professionally applied fluorides through their comprehensive national

health care system.

This project evaluated the cost-effective~ess of the school-based sealant pro by

comparing its cost-effectiveness ratio to that of the clinic. The cost effectiveness ratio is th
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division between the costs associated with the program and the likely number of saved surfaces

during a chosen period of time.
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Materials and Methods

School-based program. The first part of the school-based program was the dental examination

of first and second graders done exclusively by the dentist. The professional team present at the

examination site Providing logistic support included one dental hygienist and two dental assistants.

The initial screening took 14 days and the children were examined at school. The second part of the

program was the sealant placement by a dental hygienist with the help of a dental assistant. All the

first and second graders with parental consent (40%) participated in the program. During 1991,

eight schools were selected for sealant placement. The total number of schoolchildren screened

who received sealants during 1991 was obtained from data from the 90/91 and 91/92 academic

years. Eight hundred children from first and second grades were treated and 2,500 tooth swfaces

were sealed with a mean number of sealed swfaces per child of 3.125.

The time spent for the sealing of one tooth surface at the school program was calculated

based on 30 weeks of work during 1991 with 5 hours of sealant placement each working day. The

average time for sealing one tooth surface was calculated as 18 minutes.

Costs for personnel were calculated based on the total number of hours allocated to the

program by all professionals involved and their average salaries for 1991. Table 1 provides the

fixed costs (personnel and equipment maintenance) and the variable costs (supplies). Equipment

and instrument purchasing costs were not considered Costs of the school building maintenance

were also disregarded as such costs would exist even without the sealant program.

The cost-effectiveness ratio is represented by the costs of the program divided by the

number of successes which is the number of teeth without decay, that would have decayed if

sealants had not been placed. The number of successes corresponds to 30% of sealed surfaces

which is an approximation of the 32% effectiveness from the Danish study using the JJ Delton

dental sealant6.
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In order to compare the cost-effectiveness ratios of the school-based program with the

clinic, the number of sealed surfaces and the costs of using pit-and-fissure sealants at the clinic

also were calculated.

Clinic-based program. The calculation of the number of sealed surfaces at the clinic was

carried out using an age stratified sample of 20% of the children who had at least one tooth surface

sealed during 1991. Based on the number of sealed surfaces in the sample, it was estimated that a

total of 2,600 surfaces were sealed in 1991. Approximately 98% of the sealed surfaces in the

sample were first and second molars. The age range of the children with sealed surfaces varied

from six to eighteen years of age and 77% of the sealed molars were in children older than seven

years of age. The mean number of sealed surfaces per child was 2.9.

The calculation of the average time for sealant placement was based on the sum of time

spent on appointments with at least one sealed tooth surface. It was estimated that each

appointment lasted 30 minutes. Finally, the time spent on sealants was divided by the total number

of sealed teeth giving an average of 12.5 minutes sealing time per tooth surface.

The cost of sealants applied at the clinic was calculated based on costs of personnel and

supplies. Hidden costs such as patient expenditures for transportation, time off from work and

waiting time were not considered. Table 2 summarizes the sealing costs at the clinic. Cost of some

supplies (e.g. panoramic radiographs) that were not used primarily for determining which surfaces

should be sealed were not included in the cost estimates at the clinic.

The same percent effectiveness for sealant used at the school-based program was also

applied for the analysis at the clinic. Since satisfactory etching, maintaining a contaminant-free

enamel surface, and maintaining a dry field of operation are the primary determinants of success

for sealants8, age can influence retention rates. Two-thirds of the children receiving treatment at the

clinic were older than those in the school-based program and less caries prone premolar teeth were

also sealed at the Clinic. Nevertheless, for the purpose of this study, the percent effectiveness of

teeth sealed at the Clinic were assumed to be similar to the school-based program.
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Results:

Calculation of the clinic ratio was based on the costs of sealant placement ($35,000)

divided by the 832 surfaces estimated to have been prevented from decaying for a period of 6

years. The 832 saved surfaces corresponds to 30% of the 2.600 sealed surfaces in 1991. The

result was a cost of $42 per saved surface.

Calculation of the school-based program cost effectiveness ratio was based on the total cost

of the program ($49.000) divided by 750 surfaces estimated to have been prevented from decaying

for a period of 6 years. The 750 saved surfaces corresponds to 30% of the 2,500 surfaces sealed in

1991. The result was a cost of $65 per saved surface.

Sealant application is a labor intensive procedure and the sealant-based program costs are

mainly determined by the salaries paid to the personnele- 11. Despite the fact that at the clinic

dentists carry on sealing procedures, the cost of saving one tooth surface from decaying at the

school-based program was estimated to be 35% higher than at the clinic. Costs of transportation,

time off work and waiting time to get attended at the clinic were not taken into account.
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Discussion

The mean sealing time of 18 minutes per sealed surface calculated for the school-based

program was very high compared to published literature. Burt9 calculated that an average of 5.3

minutes per surface was necessary for sealant placement in five to eight-year-old children. Chosack

et al.lO showed that as the number of tooth surfaces sealed in a patient in one session increased,

the average placement time for each sealed surface decreased. The time measurement was recorded

from the time the child was seated for treatment until dismissal. For children with only one sealed

tooth surface, the average sealing time using a light-curing sealant was 4.45 minutes whereas for

those with four sealed surfaces, the average sealing time per surface was 3.33 minutes.

Operational factors may be responsible for the higher amount of time spent at the school

program. Dental personnel involved suggested that a 40% reduction in sealing time could be

achieved if current use of resources were maximized. This would represent a decrease from 18 to

11 minutes of sealant application per tooth surface.

H the sealing application time per tooth surface was 11 minutes, the number of sealed

surfaces at the school program would increase from 2,500 to 4,000 surfaces (Figure 1).

The calculation of the school-based program cost effectiveness ratio was based on the total

cost of the program, $52,000.00 (it includes cost of materials to seal more teeth) divided by 1,200

surfaces estimated to have been prevented from decaying for a period of 6 years. The 1,200 saved

surfaces corresponds to 30% of the 4,000 surfaces sealed. The result was a cost of $43 per saved

surface.
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Conclusion

Costs of the clinic program were underestimated as the costs for the patients to get to the

clinic were disregarded. Even with such underestimation of costs for the clinic, this paper shows

that it is still possible to obtain comparable cost effectiveness ratios for the school-based program

by increasing the number of sealed teeth in the school-based sealant program.

The school-based sealant program showed a high sealing time application per tooth

surface. The number of surfaces sealed during one year period would significantly increase if the

time application per tooth surface decrease from 18 to 11 minutes. This sealing time would lead to

a cost-effectiveness ratio for the school-based program of $43 per tooth surface saved which is

similar to the clinic ratio of $42 per tooth surface saved.

Accountability to health administrators is becoming an important factor for the continuation

of existing preventive programs and initiation of new ones. Optimization of resources may become

a crucial factor to demonstrate to different levels of governmental agencies and private non-profit

organizations the importance of preventive dental programs. Despite all limitations of cost-

effectiveness analysis, failure of dental health care leaders to recognize its importance and

universality may be a mistake that will only lead to further dismantling of current preventive dental

programs and prevent new programs from being established.
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Table 1

COSTS OF SCHOOL·BASED SEALANT PROGRAM

PERSONNEL:

Dentist
Dental Hygienist
Dental Assistant

time (nrs) salary fringe total 1# working hrs $ working hr Total

98 80 24 104 1,836 56.65 5,551.70
1,224 28 8 36 1,836 19.6 23,990.40
1,322 18 5 23 1,916 12.00 15,864.00

45,406.10Subtotal

SUPPLIES:

Type 1# used UNIT price Total

800 0.03 24.00
1,000 0.06 60.00

800 0.01 8.00
1,600 0.01 16.00
2,400 0.75 1800.00

700 0.15 105.00
9 0.50 4.50

750 0.007 5.25
800 0.05 40.00
SOO 0.02 10.00
29 10.50 304.50
20 SO.80 1016.00

800 0.07 56.00
8 22.95 183.60

2,200 0.01 22.00
800 0.05 30.00

800 0.08 64.00
2 3.95 7.90

3,756.75

3% Price! Year UNIT price Total

304.00 304.00
27.00 81.00

385.00

49,547.85

saliva ejector
evacuator tip
bib
tray COlIer!
pair of gloves
cups
peroxide (pint)
cotton rolls
dri angles
cotton tipped appI icalOrS
IOoth oonditiOneer (bOx)
Pf sealants (kit)
headresl covers
esterellzlng aoIulion (gallon)
gauze2x2
gauze 4x4
autoclave bags
Iysol deslnlectant (can)
Sub-Total

EQUIPMENT

MaIntenance
Light Bulb (3)
Subtotal

ORAND TOTAL



Table 2

COSTS OF SEALANT PROGRAM AT DENTAl CLINIC

f'ERSCN'.la: time (hrs) salary fringe total (1,000) , working hrs $ working hr TOTAl

80 24 104 1,836 56.65 20,507.30
18 5 23 1,916 12 6,504.00
22 22 ~18 23.97 4,314.60

31,325.90

Dentist 362
Dental Assist. 542
Residents 180
Sub-total

SUPPlIES:

Type , used / session total / appointments UNIT price ($) TOTAL
saliva ejector
evacualor tip
bib
tray covers .
pair of gloves
polishing br.
peroxide
headrest cov.

1
1
1
2
2
1

1,097
1,097
1,097
1,097
1,097
1,097
1,097
1,097

0.03
0.06
0.01
0.01
0.75
0.02
0.02
0.07

32.91
65.82
10.97
21.94

1,645.50
21.94
21.94
76.79

Subtotal 1,897.81

2
1
1

, quadrants
Inferior Superior
1,170

1,250
1,170 1,250

UNIT price ($) TOTAlType , used/quad. sealed

COlton rolls
dri angles
cotton tip. app

0.007
0.05
0.02

15.6
62.5
.8.4

Subtotal 126.5
Type
Tooth condo
Sealants (kitl

Total '1991
88.2

'for PF Sealants
32
28

UNIT price ($)
10.5
50.8

TOTAl
336

1,.22.40
Sub-total 1,758 .• 0

GRAND TOTAL 35,108.61



FIGURE 1
Number of Sealed Surfaces According to

Different Tooth Surface Sealing Time
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