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Abstract

Objectives: The Access to Baby and Child Dentistry (ABCD) Program ad-
dresses the needs of families in obtaining dental care. In this study, the program
was evaluated in rural Stevens County, Washington. Aims were to assess
utilization of dental services, average dental expenditures per child, and oral
health status. Methods: Medicaid-enrolled children aged 1-4 years were ran-
domly assigned to the ABCD program (n=216) or to regular benefits (n=221). An
outreach worker contacted each ABCD family and provided an orientation. Dental
care utilization and expenditures were calculated from claims. A posttest-only
design was used to evaluate oral health slatus. Results: An enroliment effect was
seen in ABCD, but the difference between groups was not sustained. There was
a doubling of utilization between groups for the youngest cohort, while the others
showed no differences. In the first year the rate was higher for the entire ABCD
group than for the children not in ABCD (34.0% vs 24.7%). Thirty-three percent
of ABCD children (70/212) who had visited the dentist had >1 appointment
compared to 21.5 percent (47/218) for the children not in ABCD who had visited
the dentist. There was no overall difference in expenditures, while expenditures
for preventive services were greater for ABCD. ABCD children had fewer teeth
with initial caries. The average incremental cost per child per initial lesion
prevented was $31.44. Conclusion: ABCD most benefited the youngest cohort
of children and improved heatlth. {J Public Health Dent 2002,;62(1):45-50]

Key Words: dental care, Medicaid, preschool children, community health services,
health care costs, evaluation.

Disparities in oral health exist for
low-income populations in the United
States. Children of low socioeconomic
status (SES) make 37 percent fewer
visits to dental offices than do those
from higher SES groups and children
from families below 200 percent of the
federal poverty level have substan-
tially more unmet dental treatment
needs than children from families with
higher income levels (1). This pattern
remains even though state legislatures
have moved to expand eligibility for
Medicaid coverage. The literature am-
ply and repeatedly demonstrates
these income-related differences in ac-
cess in various states (2-5), but few

state programs to overcome this dis-
parity have been described or evalu-
ated (6-9).

The statewide Access to Baby and
Child Dentistry (ABCD) program was
designed to address the needs of low-
income families in obtaining dental
care and has been studied extensively.
Its effectiveness in increasing access to
dental care has been demonstrated
amply and the concept is being
adopted in other Washington counties
(6-8). The Spokane ABCD program
was open to all Medicaid-enrolled
children whose families sought admis-
sion. In this study, we extend our un-
derstanding of the program by con-

ducting a randomized clinical trial in
an adjoining rural county where we
were able to randomly assign children
to the ABCD program or have them
remain in the regular Medicaid dental
care program to which each was enti-
tied. This study also included clinical
outcome measurements. The aims of
this study were to: (1) assess the effect
of the ABCD program on children’s
utilization of dental services, (2) assess
the oral health effecis of the program,
and (3) determine the average pro-
gram expenditures per child.

Methods

Study Site. Stevens County, Wash-
ington, is located in the upper right
quadrant of the state adjoining
Spokane County on the south and
Canada on the north (10). It has a pre-
dominately rural population of 37,600,
with a population density of 15 per-
sons per square mile. The largest town,
Colville, has a population of fewer
than 5,000. Per capita income in 1999
was $16,071, ranking 38th of 39 Wash-
ington counties. In 1998, the popula-
tion was 91.6 percent white, 6.3 per-
cent Native American, and 2.5 percent
Hispanic. There were smaller num-
bers of blacks and Asians. The county
ishome to the Colville Indian Reserva-
tion. There are currently 14 general
dentists and no dental specialists in
Stevens County. The number of den-
tists has decreased by one since the
study began. The county was chosen
because the dentists and local health
district were willing to participate.

Sample. A three-stage protocol was
used in recruiting the sample. First, the
Medicaid Management Information
System at the Medical Assistance Ad-
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ministration (MAA), Department of
Social and Health Services was used o
identify the children. MAA mailed a
passive consent letter to the parents of
all the eligible children to inform them
about the study. The letter introduced
the study and instructed those parents
who did not wish to be contacted to
telephone using a toll-free number.
MAA then provided a file of the
names, addresses, and telephone
numbers of all the households, except
for those letters returned as undeliver-
able or where parents or guardians
telephoned to request that their chil-
dren be removed from consideration.

In the second stage, two weeks after
the MAA-mailing, an advance letter
including a full description of the
study, a consent form with postage-
paid return envelope, and a postage-
paid return postcard was sent by the
Social and Economic Sciences Re-
search Center (SESRC) at Washington
State University to the eligible house-
holds. The letter indicated that a staff
member from SESRC would be call-
ing. The postcard allowed parents to
provide their current telephone num-
bers and best times to call. The consent
form was to be returned to SESRC.

Finally, potential recruits were con-
tacted by telephone. The call offered
an opportunity to answer questions
the parents or guardians might have
had about the study. Up to 20 attempts
were made to reach each parent. Once
a child was enrolled, SESRC contacted
the families at six-month intervals to
maintain up-to-date addresses and
telephone numbers. The Institutional
Review Board of the Department of
Social and Health Services approved
the research protocol.

All children who were listed in
Medicaid files in February 1997 and
whose date of birth fell between Janu-
ary 1, 1993, and December 31, 1996,
were selected. From an initial selection
0f 955 children, 525 (55%) had working
telephone numbers. Of these families,
67 refused and 21 were never reached
despite repeated attempts. Eighty chil-
dren were considered ineligible be-
cause their families had never used
Medicaid benefits or were not cur-
rently residents of Stevens County.
Some working poor families were able
to buy sliding-scale medical insurance
from the state, which made their chil-
dren eligible for Medicaid dental bene-
fits. Families that never used these
dental benefits were excluded. After

adjusting for those who were ineligi-
ble, 50.1 percent (438/875) of the
adults consented to participate and
their children were included in the
study.

Description of the Intervention.
The major goal of the program was to
provide early intervention by dentists
in private practice to prevent and con-
trol major dental problems and costs
that otherwise could escalate in the
future (11). The program focused on
preschool children to circumvent the
cycle of painful emergency treatment
thatis common among low-income re-
cipients of dental care and that often
results in the development of perma-
nent fears and avoidance of dental
care. The program also aimed to pro-
mote early visits to reduce the impact
on busy dental practices whose expe-
rience with children from low-income
families was limited.

Children from low-income families
in Washington State are eligible for
dental benefits under the Categori-
cally Needy Program. Income limits
for this program are based on 200 per-
cent of the federal poverty level. The
ABCD program in Stevens County
consisted of four components devel-
oped initially for the Spokane County
program: outreach, training and certi-
fication of dental professionals, en-
hanced dental benefits, and enhanced
dental fees (6-8).

In cooperation with the local dental
society, dentists and dental office staff
received special training and were cer-
tified to receive enhanced payments
for dental services under Medicaid.
The training, provided by faculty from
the University of Washington, con-
sisted of a full day program of instruc-
tion on child management, preventive
education, and use of fluoride varnish
and fluoride-releasing glass ionomer
fillings, both as sealants and filling ma-
terial. Instruction also covered emer-
gencies and related topics.

Enrolled children receive enhanced
benefits that include coverage for
three fluoride varnish treatments per
year, fluoride-releasing glass ionomer
materials used as sealants and fillings
in primary teeth, and family preven-
tive oral health instruction once per
year. All dental services for children
under the Early and Periodic Screen-
ing, Diagnosis, and Treatment pro-
gram (EPSDT) were included.

The Medicaid program pays den-
tists on a fee-for-service basis. The fees
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for the ABCD program-certified den-
tists were enhanced beyond the pre-
viously existing level by a series of
add-on fees. This was done to raise the
level of maximum allowable pay-
ments to the 75th percentile of all usual
and customary fees. Dental office staff
was trained and given assistance in
following billing procedures so delays
in payment could be substantially re-
duced. The state Medical Assistance
Administration entered into an inter-
agency agreement with the Tri-
County Regional Health District to
provide funds for outreach.

Assignment to Conditions. Assign-
ment to conditions was done by
SESRC during recruitment in eight co-
horts between June 12 and October 14,
1997, using a random number func-
tion. Families with more than one eli-
gible child were treated as a single unit
during randomization. In this way, the
children in one family were assigned
to the same dental program. The final
sample included 216 children as-
signed to ABCD and 221 children who
were in the Medicaid dental program
but not in ABCD, after adjustment for
a small number of families who
dropped out when contacted by the
outreach staff. Dropouts at this later
stage were not replaced.

Once a child was recruited to the
ABCD program beginning in June
1997, an outreach worker from the Tri-
County Regional Health District con-
tacted the family and provided an in-
person orientation to the program, a
list of certified dentists, and an identi-
fication card. Families with Medicaid-
enrolled children not in ABCD did not
receive any contact from the outreach
staff.

Measures. Utilization and Expen-
ditures. Utilization and expenditure
data were extracted from MMIS claims
files and provided to University of
Washington researchers for analysis.
The utilization and expenditure vari-
ables were constructed from Medicaid
dental claims between February 1,
1997, and July 31, 1999. The data were
analyzed in two periods, February 1,
1997, to January 31, 1998, and Febru-
ary 1, 1998, to May 31, 1999, to deter-
mine whether the intervention had
different effects on dental utilization
in the start-up years than in the second
year of program operation. The earli-
est period includes five months before
the program began to show that no
utilization differences existed between
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the groups before the intervention be-
gan. The May 31, 1999, cutoff date was
used to be sure the claims experience
of each enrollee was complete and not
affected by the claims processing pro-
cedures.

Oral Health Status. After two years
of study, parents or guardians were
recontacted by SESRC and invited to
participate in the clinical examination
phase of the study. With the assistance
of local volunteers, families were con-
tacted by telephone and scheduled for
an oral examination. Two community-
based screening sessions were con-
ducted to examine the study children.
From the total of 431 children, 302
(70.1%) children could be contacted
after two years. Of these, 276 children
(64%) received a dental exam (123
ABCD, 153 Medicaid-enrolled but not
ABCD). The parents of 24 children
(5.6%) refused to have their child ex-
amined and two children refused tolet
the dentist examine their teeth. Thirty-
nine percent of the children were ex-
amined during the screening sessions.
The remaining children were exam-
ined during in-home visits.

A dental examination was conducted
using a mirror, an explorer, and a head-
lamp. Each tooth surface of the primary
teeth was examined for initial caries, caries
in the dentin, fillings, sealants, or secon-
dary caries. Missing teeth were recorded.
Permanent teeth were not included in the
examination. The caries diagnoses were
recorded according to the following crite-
rig (12):

—Initial caries is white or discol-
ored enamel or small cavitation in
enamel, no dentin exposure.

—Caries in dentin. Moderate to ex-
tensive cavity in enamel with exposed
dentin (verified by probing). Exposure
in dentin differs from moderate to sub-
stantial loss.

Four calibrated dentists performed
the dental examinations. During the
calibration session, the criteria for oral
examinations were explained for each
dentist. Series of photographs were
used to demonstrate the criteria for
caries. After the calibration session,
each dentist examined 16 children to
assess interexaminer reliability. The
intraclass correlation coefficients were
0.96 for sound teeth, 0.87 for initial
caries, 0.81 for decayed teeth, 0.70 for
filled teeth, and 0.97 for sealants (13).
The lower reliability for filled teeth
was because one dentist recorded two
teeth as tooth-colored crowns instead
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TABLE 1
Percent of Children Who Had One or More Dental Claims,
by Time Period and Group Assignment

% ABCD % Not ABCD
Variable (n=212) (n=219) P-value
Feb. 1, 1997-Jan. 31, 1998 34.0 24.7 .03
Feb. 1, 1998-May 31, 1999 354 35.6 52
TABLE 2

Number and Percentage of Medicaid-enrolled Children Who Used Any Dental
Service Between February 1, 1997, and May 31, 1999, by Group Assignment
and Year of Birth, Stevens County, WA

ABCD (n=212) Not ABCD (n=219)
Year of Birth n % n % P-value
1996 19 35.8 12 19.7 .05
1995 15 357 23 37.7 83
1994 27 54.0 28 60.9 49
1993 42 62.7 33 64.7 .82
1993-96 103 48.6 96 43.8 33
FIGURE 1

Number of Claims Filed for ABCD and Medicaid-enrolled Children Not in
ABCD in 2-month Periods
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Data Analysis. Group differencesin
utilization and cost were analyzed
with chi-square tests and one-way
analysis of variance (ANOVA).
ANOVA was used to measure the dif-

ference between the mean numbers of
teeth with initial caries lesions, de-
cayed teeth, filled teeth, and missing
teeth between the groups. Expendi-
tures for the dentist certification
course and for the outreach effort for
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the ABCD children after assignment to
conditions by SESRC were obtained
from university and state records.
These expenditures were added to the
average cost per child for dental care
in the ABCD group and the number
was compared to the cost per child for
the Medicaid-enrolled children not in
ABCD. For each health outcome that
was statistically significant (P<.05),
the difference between the average ex-
penditures for the two groups was di-
vided by the difference in the average
outcomes in the two groups to obtain
the average cost of an additional unit
of benefit from the intervention (14).
The data were analyzed by using in
SPSS (Version 9.0).

Results

Dental Utilization. Consistent with
the goals of the program, the data
show an almost doubling of the rate of
utilization between the groups for the
youngest cohort (born in 1996), while
the other groups show no differences
(Tables 1 and 2). Figure 1 gives the
distribution of claims by two-month
periods. Utilization before the pro-
gram started was similar between
groups. The difference in utilization
between the two groups was highest
in the two-month period from August
1 to September 30, 1997, following the
outreach activity that began in late
June. In the first period, 33 percent of
the ABCD children (70/212) who had
visited the dentist had more than one
dental appointment compared to 21.5
percent (47/219) for the Medicaid-en-
rolled children not in ABCD who had
visited the dentist (chi-square=7.3,
P=.01). No difference was found in the
second period. Overall, 43 percent of
ABCD children received at least one
fluoride treatment, and 22 percent of
all the ABCD children received this
treatment more than once. Thirty-nine
percent of ABCD children received
family oral health education, and 20
percent of all the ABCD children re-
ceived this treatment more than once.

Utilization is described in two peri-
ods: the first period was February 1,
1997, to January 31, 1998, and the sec-
ond period was February 1, 1998, to
May 31, 1999. In the first period the
utilization rate (based on one or more
dental claims) was significantly higher
for the ABCD group than for the group
of Medicaid-enrolled children not in
ABCD (34.0% vs 24.7%; chi-square=
4.5; P=.03) (Table 1).

There were no statistically signifi-
cant differences between the groups in
average number of services, by cate-
gory of service. However, during the
first period the ABCD children had a
significantly higher average number
of claims for fluoride varnish than
Medicaid-enrolled children not in
ABCD (0.36 vs 0.21; P=.01). Both
groups were eligible for this benefit.
During the second period, there was
no statistically significant difference in
utilization rates between ABCD and
Medicaid-enrolled children not in
ABCD.

Expenditures. There were no statis-
tically significant differences in overall
expenditures for dental care between
the groups in either period. During the
first period, annual dental care expen-
ditures were $67.32 for ABCD children
and $52.44 (P=.35) for Medicaid en-
rolled children not in ABCD, respec-
tively. However, as expected, expen-
ditures for preventive dental services
were greater for the ABCD group in
the first period ($18.37 vs $11.38;
P=.05).

Oral Health. The results of the 276
clinical examinations show that the
ABCD group children (n=123) had sig-
nificantly fewer teeth with initial car-
ies [mean (standard deviation)=1.09
(1.7)] than the Medicaid-enrolled chil-
dren (n=153) not in ABCD [1.59 (2.1);
P=.03]. There was no difference in car-
ies in the dentin, fillings, or missing
teeth between the groups. Similarly,
there was no difference in the percent-
age of children who were caries free:
34.1 percent (n=94) of the children in
the ABCD program who could be ex-
amined were free of caries in the
dentin compared to 39.9 percent
{n=110) in the Medicaid-enrolled chil-
dren not in ABCD (P=.39); and 23.6
percent of ABCD children (n=65) were
free of caries in the enamel vs 24.6
percent of Medicaid-enrolled children
(n=68) not in ABCD (P=.17). There
were no differences by age cohort.

Incremental Cost of Prevention.
The mean expenditures for training
and outreach were $5.76 and $15.72
per child, respectively. For the entire
29-month period, the mean dental care
expenditures per child were $181.41
(ABCD) and $192.50 (Medicaid en-
rolled children not in ABCD). The dif-
ference in the average number of in-
itial carious lesions was 0.5. The cost
per unit of benefit was determined to
be $31.44.

Journal of Public Health Dentistry

Discussion

We conducted a randomized trial to
evaluate the impact of the ABCD pro-
gram in Stevens County, Washington.
This evaluation builds on the work
conducted in adjoining Spokane
County, but differs in that assignment
was random from a sample of families
receiving Medical Assistance benefits
for their children. This, along with the
descriptive work in Spokane County
(6-8), is one of few evaluations of state-
wide programs designed to overcome
disparities in access and oral health
status for Medicaid-enrolled children.
It is particularly important because it
demonstrates coordinated efforts by
dental care providers, local govern-
ment, and the Medicaid dental pro-
gram.

Consistent with the hypothesis that
enrollment in the ABCD program
would result in increased utilization,
the ABCD children demonstrated a 38
percent higher level of utilization than
the Medicaid-enrolled children not in
ABCD in the first year of the program
(Table 1). The number of claims for
preventive services also was greater.
This result is parallel to that described
in the evaluation of the Spokane
County experience (6-8). The children
in this study were aged 1-5 years in the
first year that utilization was meas-
ured. This age distribution is similar to
that in the Spokane program. In
Spokane, 42.3 percent of ABCD chil-
dren and 14.3 percent of Medicaid-en-
rolled children not in ABCD had at
least one dental visit. The differences
in Spokane were consistent across age
cohorts, but largest in the youngest
children. In this study, 34 percent of
the ABCD children had at least one
visit in the first year and 48.6 percent
had atleast one visit during a two-year
period. However, a larger number of
Medicaid-enrolled children not in
ABCD had visits than in the nonran-
domized Spokane evaluation study.

Utilization in the second year re-
mained at the level of the first year, but
the difference between the groups dis-
appears (Figure 1). Both groups expe-
rienced higher utilization than was
typical in the statewide Medicaid pro-
gram. For example, in 1997 overall
utilization for persons younger than
21 years of age was 33.5 percent. Utili-
zation for persons under 4 years of age
in the ABCD group was 35.8 percent
compared to 24.1 percent in the state-
wide AFDC population (15). This is a
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small rural county and the dentists
were notblinded. Thus, it appears that
some families with Medicaid-enrolled
children not in ABCD may have re-
sponded to the increased attention to
oral health generated in the commu-
nity. Also, the intervention appears to
have raised the overall level of preven-
tive activity in the practices in this ru-
ral area. Furthermore, children in both
groups in Head Start received addi-
tional help in seeking dental services.
This boost is likely to have affected
both groups and probably reduced
differences between ABCD and Medi-
caid-enrolled children not in ABCD
program in the second year of the pro-
gram. This might explain why the ma-
jor differences in utilization were in
the youngest (pre-Head Start) cohort.

Nevertheless, while preventive
services increased in the first period
over the control condition and re-
mained at this higher level in the sec-
ond period, the absolute percentage of
children who received one or more
fluoride treatments was below pro-
gram goals. This problem seems to
stem from three sources. First, the den-
tal offices are accustomed to six-month
recall periods and this program, which
emphasizes a higher level of visits for
preventive services, differs from usual
practice. Qualitative data from the
Spokane ABCD project confirms that
dental office staff has difficulty in ac-
commodating this change. Evidence
from the Spokane project also indi-
cates that many parents are not fully
aware of the benefits to which their
children are entitled and therefore
may not have made appointments ac-
cording to the program guidelines
(16). Second, preventive health is nota
well-established approachin many ru-
ral families with low incomes. Many
parents respond only to emergency
conditions (17), which also might help
explain the overall lower level of utili-
zation of the program. This points to
the need for more vigorous outreach
and follow-up efforts and more em-
phasis on preventive visits by out-
reach workers.

Finally, transportation is a problem
in both counties, but may be a much
larger problem in rural Stevens
County (16). Many families are quite
distant from dental practices located
in the largest towns, and winter
weather can be quite severe. While the
state Medicaid program provides
transportation and it was mentioned

in the parent orientation, at follow-up
it appeared that many parents were
not aware of the services or did not
know how to use these services effec-
tively. Attention to this problem is
needed.

Expenditure data parallels utiliza-
tion. Of particular interest is that the
overall average cost of care for the two
groups was not significantly different,
even though the money spent on pre-
ventive services was greater for the
ABCD group. The increased level of
preventive service utilization resulted
in an improvement in oral heath.
Medicaid-enrolled children not in
ABCD had, on average, 45 percent
more teeth with initial lesions, al-
though the absolute level was low
(1.59 vs 1.09). Examiners could not dif-
ferentiate between lesions in the
dentin that had been treated with fluo-
ride and arrested versus those that
were active. Nonetheless, the trend in
both dentin lesions and secondary car-
ies was in the same direction. The cost
per incremental unit of benefit was
$31.44—more than the cost of a fluo-
ride treatment, but certainly less than
the cost of a filling.

The goal of Healthy People 2010 is
to reduce the proportion of children
aged 2 to 4 years with dental caries

- experience to no more than 11 percent

(18). Our findings demonstrate that
greater and sustained efforts are
needed to reach this goal, particularly
in rural areas. Efforts to improve ac-
cess to Medicaid health care services
and boost utilization have had mixed
success (19-20). Nevertheless, inten-
sive programs similar to those carried
out successfully by provider groups,
government, and private foundations
for primary medical care for children
are needed in dentistry. Programs that
focus on dentist or physician fee in-
creases alone are rarely fully effective
(20). Although the results in this paper
about Stevens County should be inter-
preted cautiously, the ABCD program
overall, with multiple aims addressing
both providers’ and clients’ needs, has
had considerable success (6-8,16). The
program is not static and is being ex-
panded to additional counties with
additional support of the Cavity Free
Kids program of the Washington Den-
tal Service Foundation. As the findings
in this paper, as well as from the evalu-
ations from Spokane County, are ad-
dressed, enhanced benefits to children
can be anticipated.
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