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Abstract 
Objectives: This study compared dental caries status and treatment need in 

four groups of children: those not enrolled in Medicaid, those enrolled in Medicaid 
who used dental services prior to a dental survey, those enrolled in Medicaid who 
used services after the survey, and those enrolled in Medicaid who did not use 
dental services. Methods: This study used data on 6,620 children 5 to 18 years 
of age, who were representative of North Carolina schoolchildren and who 
participated in a statewide oral health survey in 1986-87. Clinical results from the 
survey were linked with a separate data base of Medicaid claims and enrollment 
files from 1984 to 1992. With this link, the surveyed children were classified into 
the four study groups and dental status compared. Results: Medicaidenrolled 
children who used services prior to the survey had the highest caries prevalence 
of all groups (DMFS= 1.74 at ages 6 to 1 1 years), and had fewer treatment needs 
(D/DMFS= 19%) than children outside of Medicaid (DMFS=0.95, D/DMFS=33%). 
Enrolled children who never used dental services had a caries prevalence 
(DMFSO.83) similar to children outside of Medicaid, yet had greater unmet 
treatment need (D/DMFS=62%). Conclusions: Caries prevalence did not differ 
substantially among groups; however, the level of unmet treatment did vary. Some 
Medicaid-enrolled children had a significant portion of their restorative treatment 
needs met. [J Public Health Dent 1997;57(3):163-701 

Key Words: oral health status, dental caries, treatment need, Medicaid population, 
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Most children below the federal 
poverty level who receive dental care 
do so through the Medicaid program, 
a federalstate-administered program 
that provides health care for certain 
low-income individuals (1). In 1991, 
more than $709 million were spent to 
provide dental services to approxi- 
mately 5.2 million Medicaid recipients 
nationwide (2). All states are required 
by federal law to provide some level of 
emergency, preventive, and restora- 
tive dental care to children who are 
enrolled in the Early and Periodic 
Screening, Diagnosis, and Treatment 
Program (EPSDT). The intent of 
EPSDT is to provide screening, pre- 
ventive services, and comprehensive 
care to a 11 Medicaid -eligi bl e chi Id ren 
from birth to 21 years of age (3). 

~- ~ 

Medicaid dental data bases rarely 
have been used for analytic or evalu- 
ative research. The reports available 
present limited aggregate data on the 
annual number of recipients, number 
of dental procedures, and costs of care 
(4-7). Little information is available at 
the national or state level regarding 
the dental status and treatment needs 
of Medicaid-enrolled children. No 
data are available comparing the den- 
tal status of enrolled children who use 
Medicaid dental benefits with en- 
rolled children who do not use them. 

Although national surveys show a 
general decline in children’s dental 
caries levels, higher levels of disease 
and unmet treatment need remain in 
minority and in lower socioeconomic 
status (SES) populations (8). In these 

studies, different criteria have been 
used to define SES-for example, the 
level of parental education or the 
child’s participation in a subsidized 
school lunch program (9). Assump- 
tions about the dental status of chil- 
dren in Medicaid can be drawn from 
these studies; however, the criteria 
used may define a different popula- 
tion of lower SES children than the 
Medicaid-enrolled population. 

This study is the first to examine the 
dental status of a sample of children 
who are defined according to their 
Medicaid enrollment. Its purpose is to 
compare the sociodemographic char- 
acteristics, dental status, and treat- 
ment needs of the following groups of 
North Carolina schoolchildren: chil- 
dren not enrolled in Medicaid, chil- 
dren who used Medicaid dental serv- 
ices prior to a dental survey, children 
who used Medicaid dental services af- 
ter the survey, and children enrolled 
in Medicaid who never used services. 

Methods 
Study DesignThisstudyisa secon- 

dary data analysis of three data bases 
linked together for the purposes of the 
study. The first data base is derived 
from a cross-sectional, statewide, 
epidemiologic survey of the oral 
health status of North Carolina chil- 
dren in grades K through 12, which 
was conducted in 1986-87 (10). The 
second and third data bases are North 
Carolina Medicaid claims and enroll- 
ment files, respectively, which were 
constructed during 1984-92 as part of 
the state‘s Medicaid Management In- 
formation System. 

Oral Health Survey. This survey 
was based on a probability sample 
with a stratified cluster design in 
which the sampling unit was the class- 
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room. The sample was stratified to en- 
sure  adequate  representation of 
schoolchildren by geographic region, 
population density, race, and age. The 
sample selection process identified 
335 classrooms, with all 8,026 students 
in the selected classrooms eligible for 
participation in the survey. The 
number of students clinically exam- 
ined in the survey was 6,649. 

Caries experience in the primary 
and permanent dentitions was meas- 
ured using diagnostic criteria from the 
1968 Conference on the Clinical Test- 
ing of Cariostatic Agents (1 1 ). Sealants 
were recorded as present when any 
portion of a sealant remained, regard- 
less of the caries or restoration status 
of that surface. Treatment need was 
determined using the NIDR Dental 
Restorative Treatment Need (DRTN) 
Index (12). A permanent tooth was de- 
termined to need a sealant if an ex- 
plorer ”caught” in a pit and fissure 
area without any obvious signs of de- 
cay. In this study, treatment need re- 
fers to restorationsand extractionsand 
excludes the need for other types of 
preventive care, sealants, or periodon- 
tal treatment. Examiner reliability was 
assessed by determining the percent 
agreement and kappa statistic for as- 
signed scores at the level of the tooth 
surface, the tooth, and the person. A 
more detailed account of the sam- 
pling, examination, and examiner reli- 
ability methods has been reported in 
the survey document (10). 

Each child‘s age, race, sex, and par- 
ticipation in the subsidized school 
lunch program were obtained from 
school records. Educational level of 
the child’s mother or guardian was 
obtained through a question included 
on the form requesting parental con- 
sent for the child’s participation in the 
survey. The degree of urbanism of the 
child’s residence was based on charac- 
teristics of the county in which the 
sampled classrooms were located. 
”Urban” was defined at the county 
level where 50 percent or more of the 
total population resided in cities hav- 
ing a minimum population of 50,000 or 
in places of 2,500 or more inhabitants 
outside of urbanized areas. 

Medicaid Files. Medicaid claims 
and enrollment files for state fiscal 
years 1984-92 were linked to the 
epidemiologic survey data  from 
198647. The claims file contained in- 
formation on all dental services reim- 
bursed by Medicaid from 1984 to 1992 

for persons under 21 years of age. So- 
ciodemographic variables on the 
claims file included name, date of 
birth, sex, race, and county of resi- 
dence. This file had a yearly average of 
126,000 paid claims for 62,000 patients 
under 21 years of age and a total of 
approximately 2.4 million procedures 
over the entire study period. 

The enrollment file was a listing of 
those persons living in North Carolina 
who had applied to the Department of 
Social Services, who were determined 
to be eligible for benefits at any period 
of time during 1984-92 and who 
elected to enroll in the program. The 
variables of name, date of birth, sex 
and county of residence were included 
on these files. 

Merging Data Bases. The oral  
health survey, claims, and enrollment 
files had no unique identifiers, such as 
a social security number, for data link- 
age purposes. They did have the fol- 
lowing nine items in common: first 
name, middle initial, last name, day of 
birth, month of birth, year of birth, sex, 
race, and county of residence. For link- 
age purposes, two additional match- 
ing variables were created-the first 
four letters of the last name and year 
of birth plus or minus one year-for a 
total of 11 potential matching vari- 
ables. A computer algorithm was de- 
vised to link the survey and Medicaid 
claims files based on the number of 
variables they had in common. In step 
one, an exact match was made on all 
11 matching variables. The remaining 
unmatched records were involved in 
the second step where the matching 
criteria were allowed to relax by one 
variable. Multiple computerized itera- 
tions were made that progressively re- 
laxed the matching criteria to eight 
matching variables. Records with 10, 
nine, or eight matching variables were 
hand matched. 

Out of 775 schoolchildren whose 
survey and claims files matched, 42 
percent matched on all 11 variables, 39 
percent matched on 10 variables, 15 
percent matched on nine variables, 
and the remaining 4 percent matched 
on eight variables. Using the same 
computer algorithm, the survey file 
was then matched with the enrollment 
file to identify another 727 children 
who had a period of enrollment, but 
who did not generate a claim. Visual 
inspection of records with seven or 
fewer matched variables between the 
survey file and the claims and enroll- 

ment files revealed a substantial prob- 
ability of a false match. These records 
were deemed nonmatches and as- 
signed to the non-Medicaid group. 
The procedure followed for maintain- 
ing confidentiality of records was ap- 
proved by the Division of Medical As- 
sistance. 

Definition of Terms. As a result of 
linking claims and enrollment files to 
the survey file, the 8,026 children in the 
survey were categorized into four 
groups: (1) non-Medicaid-a group 
who had no history of Medicaid en- 
rollment from 1984-92; (2) pre-us- 
ers-Medicaid users who were en- 
rolled at some period of time from 
1984 to 1992 and who used dental 
benefits prior to their examination for 
the survey in 198647, and also possi- 
bly after the survey; (3) post-us- 
ers-Medicaid users who were en- 
rolled at some period of time from 
1984 to 1992 and who used benefits 
af ter  the survey only; and (4)  
nonusers-Medicaid children who 
were enrolled at some period of time 
from 1984-92 and who never used 
dental services. For purposes of this 
study, enrollees were defined as chil- 
dren who were Medicaid eligible, 
whose parents or guardians applied 
on their behalf for Medicaid benefits, 
and who were enrolled as a result of 
the state’s eligibility determination 
process. The non-Medicaid group con- 
tained children who were not eligible 
for Medicaid services, as well as those 
who were eligible, but who did not 
enroll in the program. It was not pos- 
sible to distinguish eligible, nonen- 
rolled children as a separate group in 
the data bases available for this study. 

All children classified as Medicaid 
users (both pre- and post-survey) and 
Medicaid nonusers had at least one 
period of enrollment. Users were indi- 
viduals who generated at least one 
Medicaid-covered dental claim, while 
nonusers generated no claims. The us- 
ers were divided into pre- and post- 
survey, since it is only in pre-survey 
users that an association between 
prior Medicaid dental care and sub- 
sequent dental status, as measured in 
the 1986-87 survey, could be made. 
Eighty-six percent of the pre-user 
group also had a dental claim after the 
survey. 

Medicaid eligibility in North Caro- 
lina is determined every six months- 
with the result that a child can come in 
and out of eligibility, thus interrupting 
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continuity of care. Not all children 
who are eligible for Medicaid benefits 
become enrolled in the program and 
not all enrolled children use benefits. 
In 1989, while approximately 77 per- 
cent of North Carolina’s Medicaid-en- 
rolled adults and children used medi- 
cal benefits, 23 percent used dental 
benefits (13). 

Sample Population. The epide-  
miologic survey was designed to be 
representative of all school-going chil- 
dren in North Carolina in 1986-87. The 
subsequent determination of enroll- 
ment status by linking the survey with 
Medicaid files does not affect the rep- 
resentativeness of the original survey 
sample. The four groups are regarded 
as subsets of the survey population 
that had the additional feature of in- 
formation on their Medicaid status. 

Analysis. Dental caries in the pri- 
mary teeth was described with the de- 
cayed and filled surface index (dfs) 
and in the permanent teeth with the 
decayed, missing, and filled surface 
(DMFS) index. The percent of the dfs 
or DMFS score represented by un- 
treated caries was calculated as the 
individual count of decayed surfaces 
divided by the individual count of dfs 
or DMFS, after selecting on those indi- 
viduals with dfsor DMFS greater than 
zero. A measure of missing teeth due 
to caries was calculated as the percent 
of children with one or more missing 
permanent teeth. 

Tests for differences among groups 
were conducted for four parameters: 
(1) mean dfs and DMFS scores, (2) the 
proportion of children with no caries 
experience (dfs=O or DMFS=O), (3) the 
proportion of children needing any 
treatment (restorations and/or extrac- 
tions), and (4) the percent of dfs or 
DMFS scores represented by un- 
treated caries. The percentage of chil- 
dren with sealants and with missing 
permanent teeth were reported for the 
groups. Comparisons of mean DMFS 
scores were made with survey linear 
regression based on ANOVA. Com- 
parisons of proportions were made 
with Pearson’s chi-square tests. Com- 
parisons of pairwise d / d f s  and  
D/DMFS ratios were made with T- 
tests. An overall significant F or chi- 
square test for the comparison of mul- 
tiple groups was followed by painvise 
testing. Significance was determined 
through a two-sided P-value at the .05 
level. Estimations for the final popula- 
tion parameters for the dental vari- 
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TABLE 1 
Sociodemographic Characteristics (in Percent) in Children Aged 5-18 Years, 

by Study Group 

Medicaid 

Characteristic 

Age (Years) 
5-1 2 
13-1 8 

Race 
Nonwhite 

Sex 
Female 

School lunch 
Subsidized 
Not subsidized 
Unknown 

Residence 
Urban 

Mother‘s education 
<High school 
2 High school 
Unknown 

Presurvey Postsurvey 
Non-Medicaid Users Users Nonusers 

(n=6,385) (n=337) (n=436) (n=720) 

54 69 70 58 
46 31 30 42 

25 72 64 63 

47 50 59 62 

21 81 73 63 
72 14 22 32 

7 5 5 5 

55 58 58 60 

15 31 36 29 
71 48 50 51 
14 21 14 20 

ables were computed using SUDAAN 
(14). The survey design was taken into 
account by applying weights that re- 
flect the probabilities of subject selec- 
tion and by calculating corrected 
standard errors to adjust for intraclass- 
room correlation (10). 

Results 
Sociodemographic Characteristics. 

Out of 8,026 subjects in the survey 
aged 5 to 20 years, 1,502 (19%) were 
linked with the Medicaid data base. 
Sociodemographic information was 
obtained from all 8,026 subjects aged 5 
to 20 years. Out of 8,026 subjects, 6,649 
participated in the clinical examina- 
tion, for an overall response rate of 83 
percent. The response rate was similar 
across the four study groups, being 84 
percent, 81 percent, 86 percent, and 85 
percent for non-Medicaid, pre-survey 
users,  post-survey users,  and 
nonusers, respectively. 

Individuals aged 19 and 20 years 
(n=148) were excluded from this 
analysis due to their small number. 
Sociodemographic information is re- 
ported for the remaining 7,878 chil- 
dren aged 5 to 18 years. From a total of 
6,649 subjects who participated in the 
clinical examination, 29 individuals 
aged 19 and 20 years were excluded 

and dental parameters are reported 
for 6,620 children aged 5 to 18 years. 
Among these 6,620, information was 
complete for all variables except pa- 
rental education and the school lunch 
program, which was available for 87 
percent and 90 percent of children, re- 
spectivel y . 

Table 1 summarizes the demo- 
graphic characteristics of the 7,878 
subjects aged 5 to 18 years who were 
selected for the survey. Compared to 
the non-Medicaid group, children in 
the three Medicaid enrolled groups 
were slightly younger and predomi- 
nantly nonwhite and female. The 
mean ages in years (and standard de- 
viations) for non-Medicaid, pre-user, 
post-user and nonuser groups were 
11.6 (3.9), 10.4 (3.7), 10.3 (3.71,and 11.3 
(3.8), respectively. The Medicaid 
groups had a greater percent of par- 
ticipants in the subsidized school 
lunch program compared to the non- 
Medicaid group. All groups were 
similar in the degree of urbanism of 
their residence. Approximately one- 
half of Medicaid-enrolled children 
had mothers with a high school edu- 
cation, compared to 71 percent of chil- 
dren in the non-Medicaid group. 

Dental Status. A comparison of the 
status of the primary dentition in chil- 
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dren aged 5 to 9 years (Table 2)  shows 
that the pre-user group had the high- 
est canes experience, with a mean of 
7.97 dfs per child. This score was sig- 
nificantly different from scores in the 
other groups. Scores for the non-Medi- 
caid, Medicaid post-survey, and 
Medicaid nonuser groups did not dif- 
fer. When compared to the non-Medi- 
caid group, all three Medicaid groups 
showed lower proportions of children 
who were free of canes and restora- 
tions (dfs=O) in primary teeth. Medi- 
caid pre-users and post-users showed 
extremes in the percent of the dfs score 
represented by untreated decay, with 
prcusers having the lowest percent of 
untreated decay (29%) and post-users 
having the highest percent (67%). All 
groups showed significant differences 
in untreated decay except for post-us- 
ers (67%) and nonusers (53%). 

Table 3 shows the status of perma- 
nent teeth for children at ages 6 to 11 
years. The mean DMFS score was sig- 
nificantly higher in the pre-user group 
(1.74) compared to the other three 
groups (0.83-0.98). The proportions of 
children with no caries experience 
(DMFS=O) showed no statistically sig- 
nificant differences acrossgroups. The 
untreated caries component of the 
DMFS score was lowest in the pre-user 
group (19%) and highest in the post- 
user group (63%). The post-user and 
nonuser groups did not differ in the 
untreated caries component. 

At ages 12 to 18 years (Table 4), the 
mean DMFS score for the pre-user 
group (7.60) was significantly higher 
than scores of the three other groups, 
which did not differ. Although the 
nonuser group had the lowest caries 
experience in their permanent teeth 
(34% with DMFS=O), the percent of 
their mean DMFS score represented 
by untreated decay was relatively high 
(31%). Post-users had the highest per- 
cent of untreated decay (45%), while 
pre-users had the lowest percent (9%). 

Table 5 shows the percent of chil- 
dren aged 5 to 9 years who required 
some treatment in the primary denti- 
tion. The three Medicaid groups had a 
similar and significantly higher per- 
cent of children who needed some 
treatment than the non-Medicaid 
group. Although the proportion of 
children needing dental treatment 
varied between non-Medicaid and 
Medicaid groups, the distribution of 
kinds of treatment needed was simi- 
lar. In all groups the majority of treat- 

TABLE 2 
Status of Primary Teeth in Children Aged 5-9 Years, by Study Group 

Medicaid 

Status Non-Medicaid Presurvey Postsurvey Nonusers 
Measure (n=2,008) Users (n=131) Users (n=188) (n=222) 

Mean dfs (SE)* 4.03 (0.20Ia 7.97 (0.84Ib 4.84 (0.54Ic 3.94 (0.38Id 
% with dfs=Ot 49a 24b 39c 37d 
d/dfs x 700$ 38a 2gb 67c 53d 

'F-test (Wald) for group effect (3df3 F=8.72, P<.OOl. Painvise comparisons: (a to b) P<.OOl; (a to 
c) P=.17; (a to d) P=.83; (b to c) P<.OOl; (c to d) P=.18; (b to d) P<.OOl. 
+Chi-square for general assodation ( 3 a 4 1 . 0 5  P<.OOl. Painvise comparisons: (a to b) P<.OOl; (a 
to c) P=.O2; (a to d) P<.OOl; (b to c) P=.Ol; (c to d) P=.79; (b to d) P=.02. 
fT-test for difference in paired ratio estimates: all painvise comparisons significant at P<.OOl 
except (c to d) P=.O6. 

TABLE 3 
Status of Permanent Teeth in Children Aged 6-11 Years, by Study Group 

~ .- - .  

Medicaid 

Status Non-Medicaid Presurvey Postsurvey Nonusers 
Measure (n=2,379) Users (n=157) Users (n=202) (n=280) 

Mean DMFS (SE)* 0.95 (O.Ona 1.74 (0.30Ib 0.98 (0.18)' 0.83 (0.12Id 
?6 with DMFS=Ot 74 63 73 73 
D/DMF'S x 100$ 33a lgb 63c 6Zd 
% with missing 0.1 0.6 0.0 0.4 

teeth 

-~ . ~. 

*F-test (Wald) for group effect (3df) F=2.75, P=.02. Painvise comparisons: (a to b) P=.Ol; (a to c) 
P=.83; (a to d) P=.32; (b to c) P=.03; (c to d) P=.45; (b to d) P<.OOl. 
tChi-square for general association (3df)=6.16 P=.l1. 
tT-test for difference in paired ratio estimates: all pairwise comparisons significant at P<.oO1 
except (c to d) P=.76. 

ment need was for restorations, with 6 
to 8 percent of children needing ex- 
tractions. 

Table 6 shows treatment rquire- 
ments in the permanent dentition for 
children aged 6 to 18 years. Medicaid 
post-users and nonusers have similar 
proportions of treatment need (32% 
and 27%), which are significantly 
higher than the other two groups. The 
pre-user group has the lowest level of 
treatment need (15%) compared to the 
other Medicaid groups. Virtually all of 
the treatment need was for restora- 
tions. The need for extractions was ap- 
proximately 1 percent in all groups. 

The prevalence of sealants in per- 
manent teeth of children aged 6 to 18 
years varied across groups. The non- 
Medicaid group (13%) and pre-user 
group (11%) had a similar sealant 
prevalence. Lower sealant prevalence 
was found in post-users (7%) and 

nonusers (5%). The percent of children 
needing sealants was 36 percent, 30 
percent, 49 percent, and 43 percent in 
the non-Medicaid, pre-user, post-user, 
and nonuser groups, respectively. 

Discussion 
During the past two decades, a dra- 

matic decline in the prevalence of den- 
tal caries has occurred among school- 
aged children (15). This decline is at- 
tributed primarily to fluoride intake 
from various sources (16,17). How- 
ever, millions of children still have sig- 
nificant levels of dental caries, with 75 
percent of this disease concentrated in 
25 percent of the population (18). 

Previously reported results from 
North Carolina's three statewide den- 
tal surveys (196042, 1976-77, and 
1986-87) are pertinent to this study 
(10). All children have experienced a 
substantial decline in DMFT scores 
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and in treatment need over time; how- 
ever, these declines have differed by 
race. In 1960,12- to 17-year-old whites 
had a mean of 2.2 more DMFT per 
child than nonwhites of the same age. 
Over two decades, scores for white 
children declined more steeply, with 
the result that whites and nonwhites 
had similar scores in 1986. Nonwhites 
have experienced the greatest change 
in the percent of the DMFT score rep- 
resented by F (fillings), with the pro- 
portion increasing from approxi- 
mately 10 percent in 1960 to 65 percent 
in 1986. In whites, the corresponding 
figures are 40 percent in 1960 and 85 
percent in 1986. In addition, the 1986 
survey found that the prevalence of 
dental caries was greatest in thosechil- 
dren whose parents had low educa- 
tion and that treatment need was 
greatest in those with low parental 
education who were also nonwhite 
(10). 

Dental Status i n  Medicaid and 
non-Medicaid Groups. This study 
found that the absolute difference be- 
tween caries experience scores in 
Medicaid and non-Medicaid groups 
was less than one surface per person 
in the permanent teeth. This finding 
suggests that children from a broad 
range of SES levels have benefited 
from the decline in caries prevalence 
in North Carolina, as they have nation- 
ally, over the past two decades. 

Caries in the primary dentition is 
considered a serious problem in Medi- 
caid children because of the finding of 
low proportions (24% to 39%) of car- 
ies-free children aged 5 to 9 years. 
Health Care Financing Administra- 
tion data from 1993 show that only 19 
percent (4.2 million out of 21.2 million) 
of eligible Medicaid children received 
EPSDT-mandated preventive dental 
services in 1993, a slight decrease from 
the 22 percent who received services 
in 1992. Children younger than 5 years 
of age were less likely to be reached 
with EPSDT dental services than chil- 
dren aged 6 to 20 years (19). Given the 
problems of high disease in primary 
teeth found in this study, more pro- 
grammatic focus should be placed on 
reaching younger children with 
EPSDT-mandated screening and pre- 
ventive services. 

The greatest absolute difference in 
scores was in the primary dentition 
within the Medicaid population, being 
slightly more than four dfs (7.97 dfs in 
pre-users vs 3.94 dfs in nonusers). The 

TABLE 4 
Status of Permanent Teeth in Children Aged 12-18 Years, by Study Group 

Medicaid 

Status Non-Medicaid Presurvey Postsurvey Nonusers 
Measure (n=2,692) Users (n=104) Users (n=137) (n=293) 

Mean DMFS (SE)* 5.19 (0.16)a 7.60 (0.69Ib 5.30 (0.54)c 4.79 (0.42)d 

D/DMFS x100$ 1 7a 9b 45c 31d 
% with DMFS=Ot 27a 16b 23c 34d 

% with missing 5.1 7.7 8.8 7.5 
teeth 

*F-test (Wald) for group effect (3df) F4.67, P<.OOl. Painvise comparisons: (a to b) P<.OOl; (a to 
c) P=.84; (a to d) P=.35; (b to c) P=.Ol; (c to d) P=.46; (b to d) P<.OOl. 
+Chi-square for general association (3df)=13.21 P=.Ol. Pairwise comparisons: (a to b) P=.U2; (a to 
c) P=.30; (a to d) P=.02; (b to c) P=.28; (c to d) P=.O2; (b to d) P<.OOl. 
tT-test for difference in paired ratio estimates: all painvise comparisons significant at P<.OOl 
except (c to d) P=.o4. 

TABLE 5 
Percent of Children Aged 5-9 Years Requiring Treatment in Primary Teeth, 

by Study Group 

Medicaid 
-___ 

Treatment Non-Medicaid Presurvey Postsurvey Nonusers 
Needed 

None needed 76 65 55 59 
Some* 24a 35b 4OC 41 

(n=2,008) Users (n=131) Users (n=188) (n=222) 
~ . -  

‘Chi-square for general association (3d939.31 P<.OOl. Pairwise comparisons: (a to b) P=.o4; (a 
to c) P<.OOl; (a to d) P<.OOl; (b to c) E.08; (c to d) P=.39; (b to d) P=.31. 

TABLE 6 
Percent of Children Aged 6-18 Years Requiring Treatment in Permanent Teeth, 

by Study Group 

Medicaid 

Treatment Non-Medicaid Presurvey Postsurvey Nonusers 
Needed (n=5,071) Users (n=267) Users (n=339) (n=573) 

None needed 82 85 68 73 
Some* 1 8a 1 5b 32c 27d 

. .  

‘Chi-square for general association (3df344.86 P<.OOl. Pairwise comparisons: (a to b) P=.32; (a 
to c) P<.OOl; (a to d) P<.OOl; (b to c) P<.OOl; (c to d) P=.12; (b to d) P<.OOl. 

finding that presurvey users had both 
the highest mean dfs and DMFS scores 
and the lowest proportion of un- 
treated decay in both dentitions war- 
rants further study. The pre-user 
group could have had more disease 
initially, and their scores could have 
become inflated through greater den- 
tal utilization. This group may have 
had more continuous Medicaid enroll- 

ment, which enabled greater utiliza- 
tion, and possibly had greater access 
to dental services through local county 
and school programs. 

The higher level of DMFS among 
the pre-user group compared to the 
post-user group cannot be attributed 
to the lack of sealant reimbursement in 
Medicaid prior to 1986 and to an an- 
ticipated increase in sealant use after 
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1986. Providers used both restorations 
and sealants in the pre-user group; 
sealant prevalence as captured by the 
1986-87 survey showed similar levels 
in the pre-user group (11%) and the 
non-Medicaid group (13%). Even after 
the sealant benefit was introduced in 
1985, sealant application continued at 
a low level in the Medicaid popula- 
tion. 

The possibility of overtreatment as 
an explanation for higher dfs and 
DMFS scores in the pre-user group 
cannot be addressed by this study. A 
longitudinal analysis at the tooth level 
would be required to address this pos- 
sibility. Despite the substant ia l  
amount of restorative care the pre- 
user group received, 35 percent of chil- 
dren in this group still had remaining 
unmet treatment need in primary 
teeth. 

Unmet Treatment Need. One of the 
most important findings of this study 
is the difference in unmet treatment 
needs among the four groups. The 
Medicaid pre-user group had the 
greatest percentage of restorative 
treatment needs met at all ages (the 
decayed components of their dfs and 
DMFS scores were lowest, and the 
filled components were the highest). 
The post-user group had the greatest 
level of unmet treatment need at  all 
ages. The finding that one segment of 
the Medicaid population experienced 
more access to care and had greater 
utilization while other enrollees did 
not is an important area for further 
study. 

Studies indicate that the low-in- 
come child’s access to dental services 
is restricted by a number of factors, 
including low provider participation 
(1). The number of dentists in North 
Carolina who filed at least one Medi- 
caid dental claim from 1983 to 1988 
declined. To increase provider partici- 
pation, the state enacted fee increases 
of 7 percent in 1988 and 5 percent in 
1989 and 1990 (20). For the 1989 to 1992 
period, both general and pediatric 
dentists saw larger numbers of recipi- 
ents and received higher average re- 
imbursement rates (21). During the 
1983-88 decline in provider participa- 
tion, it is possible that post-survey us- 
ers failed to identify dentists willing to 
provide treatment, while they suc- 
ceeded in doing so after 1988, when 
provider participation increased. An 
important  research question is 
whether post-users and nonusers tried 

and failed to identify a provider will- 
ing to provide treatment or did not try 
to access care. The question of why 
children who were enrolled in Medi- 
caid did or did not obtain dental care 
cannot be answered by this study. Ad- 
ditional studies involving interviews 
of children, parents, providers, and 
program administrators would be re- 
quired to pursue the underlying rea- 
sons for different utilization patterns. 

The differences in unmet treatment 
need between users and nonusers 
might be due to the dynamics of Medi- 
caid eligibility. Research indicates that 
a Medicaid population is composed of 
two populations: “short-term” en- 
rollees experiencing short spells of 
poverty, and continuous enrollees ex- 
periencing persistent poverty (22). In 
North Carolina, eligibility status (and 
enrollment) is redetermined for an in- 
dividual every six months during an 
interview. Perhaps the nonuser group 
in this sample was composed of short- 
term enrollees who dropped in and 
out of eligibility, causing a disruption 
in their access to care. The finding that 
86 percent of the pre-user group also 
had a dental claim after the survey 
suggests that this group had continu- 
ity in enrollment, which led to greater 
utilization. 

Little research is available regard- 
ing the effectiveness of Medicaid as a 
dental care delivery system and the 
adequacy of care that children receive. 
Past reports on bamers to care, low 
utilization of dental benefits, and low 
provider participation have led to the 
perception that Medicaid dentistry 
does not serve its target population 
well (1,191. The low level of missing 
teeth and low need for extractions in 
North Carolina enrollees suggest that 
treatment through the Medicaid sys- 
tem is not emergency, extraction-ori- 
ented dentistry. While the Medicaid 
program resulted in a significant 
amount of restorative care for one 
group of enrollees, more research is 
needed to determine whether the pro- 
gram promotes oral health. This study 
underestimated overall treatment 
need by focusing only on restorative 
treatment need. 

According to US national surveys, 
the prevalence of sealants in children 
aged 5 to 17 years has increased from 
7.6 percent in 1986-87, to 19 percent in 
1988-91 (23,24). Sealants were intro- 
duced in North Carolina as a Medicaid 
benefit in 1985, approximately one 

year before the statewide dental sur- 
vey. Evidence that the level of sealant 
utilization in Medicaid pre-users 
(12%) reached nearly the level in the 
non-Medicaid group (13%) after one 
year is encouraging. However, 
sealants were underutilized in all 
groups, regardless of Medicaid status. 
T h s  finding raises concern over the 
possibility of achieving the US Public 
Health Service year 2000 oral health 
objective targeting a sealant preva- 
lence of 50 percent among 8- and 14- 
year-olds (25). 

The year 2000 objectives also state 
that at age 6 to 8 years, no more than 
30 percent of lower SES children (par- 
ents with less than a high school edu- 
cation) and 20 percent of higher SES 
children (parents with high school or 
greater) should have untreated decay 
in their primary or permanent teeth. In 
our sample of 6- to 8-year-olds, 54 per- 
cent of children with parents having 
low education and 28 percent of chil- 
dren with parents having higher edu- 
cation had untreated decay in their 
primary or permanent teeth, regard- 
less of Medicaid status. Forty-nine 
percent of Medicaid children and 29 
percent of non-Medicaid children at 6 
to 8 years of age had untreated decay 
in their primary teeth. These findings 
highlight substantial differences in 
unmet treatment need by SES. 

Accuracy of Medicaid Files. The ac- 
curacy of the Medicaid files can be 
measured to a limited extent through 
reviews conducted by the federally 
mandated Medicaid Management In- 
formation System (MMIS). Each Medi- 
caid claim is subjected to a series of 
checks to determine the validity of 
claims reimbursements and eligibility 
status. Federal guidelines impose pen- 
alties if more than 3 percent of pro- 
gram payments are made in error on 
an annual basis. During 1988, North 
Carolina’s error rate was the second 
lowest in the nation, and fifth lowest 
for the prior year (13). 

The accuracy of linking the survey 
and Medicaid files can be estimated 
indirectly. The computer algorithm 
was designed to capture all potential 
matches and each match was visually 
checked. The accuracy of the link also 
depended upon the accuracy of the 
nine matching variables (name, age, 
sex, etc.) that were recorded on the 
survey form and on the Medicaid files. 
The survey data were judged to be 
accurate because they were recorded 
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by classroom teachers who were fa- 
miliar with the children and then opti- 
cally read onto computer files. Quality 
control procedures on reimbursement 
and eligibility status and the prior ap- 
proval requirement for most dental 
services would contribute to the accu- 
racy of the Medicaid files. 

Strengths and Limitations. Any as- 
sociation between dental status and 
Medicaid classification must be made 
with caution. This association de- 
pends on the assumption that the four 
groups are different from one another 
and that characteristics that distin- 
guish them, such as Medicaid enroll- 
ment and utilization behavior, re- 
mained fairly constant over time. Only 
in the pre-survey user group can the 
association between Medicaid dental 
care received in the past and survey 
findings be determined. 

The retrospective classification of 
children into four groups by evidence 
of a single dental claim or enrollment 
episode most likely resulted in some 
misclassification. For example, chil- 
dren close to poverty in the non-Medi- 
caid group and children in the three 
Medicaid groups could be similar. A 
child with only one dental claim in the 
pre- or post-user group could be simi- 
lar to a nonuser in dental status. The 
impact of different patterns of enroll- 
ment upon utilization of dental serv- 
ices and oral health status is an area for 
future investigation. 

This study assumes that users ob- 
tained their dental care from Medicaid 
providers and that providers filed 
claims for reimbursement for all care 
provided under the Medicaid system. 
If users went outside the Medicaid sys- 
tem to obtain treatment, the extent to 
which the Medicaid system met their 
needs has been overestimated by the 
survey results. If dentists provided 
”charity” care to Medicaid enrollees 
and did not file claims because of ad- 
ministrative barriers, the extent to 
which Medicaid provided care also 
was estimated incorrectly. Survey 
findings of restorations and missing 
teeth in the post-user and nonuser 
groups indicate that these children 
have sought dental care outside of the 
Medicaid system, or have received 
”charity” care. There is no information 
available to determine the extent to 
which these events took place. 

Because Medicaid policies regard- 
ing benefits, eligibility, and reim- 
bursement vary from state to state, the 

results of this study cannot be general- 
ized to situations found in other state 
programs. However, the general find- 
ings and methods used in this study 
will be of interest to other state pro- 
grams. The sample population was 
unique in that it was representative of 
the state’s school-going children who 
had experience with the Medicaid pro- 
gram. 

Although the DRTN index has been 
used in two national surveys, its inter- 
nal and external validity have notbeen 
established (26). The use of this index 
has its limitations because disagree- 
mentaboutneeded treatmentcanexist 
among examiner-epidemiologists, be- 
tween the epidemiologist and the cli- 
nician, and among clinicians. The 
DRTN does not predict needed treat- 
ment precisely, yet it gives an ade- 
quate approximation for the purposes 
of policy development, program plan- 
ning, and evaluation. The validity of 
the sealant need score used during the 
survey also has not been established. 

This study makes use of a unique 
opportunity to link and analyze exist- 
ing data bases. The merging of epide- 
miologic data with claims and eligibil- 
ity data provides a key component 
that is missing from other Medicaid 
data bases. The findings of this study 
emphasize the need for improving ac- 
cess to dental care for Medicaid-en- 
rolled children and for increasing the 
utilization of sealants. 
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