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Abstract
Objective—To assess the extent to which chronic condition (CC) status and severity affected
how soon children had a dental visit after enrolling in Medicaid.

Data Source—Enrollment and claims data (2003–2008) for newly Medicaid-enrolled children
ages 3–14 in Iowa.

Study Design—3M Clinical Risk Grouping methods were used to identify CC status (yes/no)
and CC severity (less severe/more severe). Survival analysis was used to identify the factors
associated with earlier first dental visits after initially enrolling in Medicaid.

Principal Findings—Children with a CC were 17% more likely to have earlier first dental visits
after enrolling in Medicaid (P<0.0001). There was no significant difference by CC severity.
Children who lived in a dental Health Professional Shortage Area or did not utilize primary
medical care had significantly later first Medicaid dental visits whereas these factors failed to
reach statistical significance for children with a CC.

Conclusion—While newly Medicaid-enrolled children with a CC were significantly more likely
to have earlier first dental visits, we failed to detect a relationship between CC severity and the
time to first Medicaid dental visit. The determinants of first Medicaid dental visits were
heterogeneous across subgroups of newly Medicaid-enrolled children. Future studies should
identify the socio-behavioral factors associated with CCs that are potential barriers to earlier first
Medicaid dental visits for newly Medicaid-enrolled children.
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INTRODUCTION
A number of studies have examined dental utilization for Medicaid-enrolled children
(Savage et al. 2004; Slayton, Damiano, and Willard 2001; Dubay and Kenney 2001; Macek,
Edelstein, and Manski 2001; Lee and Horan 2001). Fewer investigations have evaluated
dental utilization for children after they are initially enrolled in Medicaid (Damiano et al.
2008; Chi et al. 2010). Findings from these latter studies suggest that subgroups of newly
Medicaid-enrolled children, including those identified with an intellectual and/or
developmental disability (IDD), have significantly later first Medicaid dental visits. Children
identified with an IDD are part of a larger group of children with chronic conditions (CC),
which are defined as conditions lasting ≥ 12 months in 75% of identified cases (Muldoon,
Neff, and Gay 1997). While dental care is the most common unmet health care need for
children with a CC (Newacheck et al. 2000; Lewis, Robertson, and Phelps 2005), there is
limited knowledge on: a) the impact of having a CC on how soon after enrolling in Medicaid
children visit a dentist; and b) the impact of CC severity on how soon newly Medicaid-
enrolled children visit a dentist. This lack of knowledge is a critical barrier in the
development of population-based interventions and policies aimed at improving dental
utilization for children who are newly enrolled in Medicaid. The purpose of this study was
to identify the determinants of how soon newly Medicaid-enrolled children visited a dentist,
with an emphasis on the relationship between CC status and severity, respectively, and the
time to first Medicaid dental visit.

In addition to drinking fluoridated water, regular toothbrushing with fluoridated toothpaste,
and a diet low in fermentable carbohydrates, first Medicaid dental visits can help to prevent
dental caries, the most common childhood disease in the U.S. (USDHHS 2000). Earlier first
Medicaid dental visits enable children to benefit from preventive treatments such as topical
fluoride and dental sealants (Azarpazhooh and Main 2008a; Azarpazhooh and Main 2008b;
Bhuridej et al. 2007). During these visits, dentists are also able to assess a child’s future risk
of developing caries; provide caregivers with risk-based anticipatory guidance; and detect
incipient disease (Nowak and Casamassimo 1995; Sanchez and Childers 2000; Hale 2003;
AAPD 2005–2006). In addition, first Medicaid dental visits are a starting point for
subsequent episodes of dental care. While the evidence is anecdotal, these episodes of care
typically consist of preventive care and periodic checkups for children with no dental
disease or restorative care (e.g., dental fillings, crowns, tooth extractions) and checkups for
children with dental disease. There is also a proportion of children with treatment needs who
do not return to the dentist after the first Medicaid dental visit. These observations suggest
that first Medicaid dental visits are only part of the solution in improving the long-term oral
health of Medicaid-enrolled children.

As many as one-in-three children in the U.S. has a CC (Kuhlthau et al. 2002). Children with
a CC are at increased risk for poor oral health because of long-term use of prescription
medications that contain sugar (Feigal, Jensen, and Mensing 1981) or alter saliva production
(Keene, Galasko, and Land 2003); behavioral co-morbidities that make it hard for caregivers
to provide regular oral hygiene (Ferguson and Cinotti 2009) or dentists to provide necessary
care in an office setting; and reluctance on the part of dentists to treat children with special
needs because of inadequate training (Casamassimo, Seale, and Ruehs 2004). Furthermore,
over 70% of children with a CC are enrolled in state Medicaid dental programs (Kaiser
Commission 2007), which introduces additional program-related barriers to dental
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utilization (Al Agili et al. 2004; Nainar 2000; Mayer et al. 2000; Al Agili et al. 2007; Lam,
Riedy, and Milgrom 1999; Iben, Kanellis, and Warren 2000).

Delayed first Medicaid dental visits may explain, in part, why subgroups of newly
Medicaid-enrolled children are at increased risk for oral health disparities. While children
with a CC share characteristics that make them less likely to visit a dentist shortly after
enrolling in Medicaid, there is currently no empirical support for this hypothesis. In this
study, we evaluated the determinants of how soon a child visited a dentist after initially
enrolling in Medicaid. Our primary interest was the relationship between CC status (yes/no)
and CC severity (less severe/more severe), respectively, and how soon a child saw a dentist
for the first time after enrolling in the Iowa Medicaid Program. We used enrollee-level
administrative data to test the following hypotheses:

1. There is no difference in the rates at which children with and without a CC visit a
dentist for the first time after enrolling in Medicaid;

2. Among children with a CC, there is no difference in the rates at which children
visit a dentist for the first time after enrolling in Medicaid by CC severity.

This work is a continuation of efforts to identify potential reasons why subgroups of
Medicaid-enrolled children tend to have poor oral health. Our findings will be used to
develop future research as well as clinical interventions and policies that seek to improve
dental utilization for newly Medicaid-enrolled children.

METHODS
Conceptual Model

This study adapted an oral health disparities model proposed by Patrick et al. (2006). Our
conceptual model classifies the potential determinants of first dental visits after initially
enrolled in Medicaid into five domains: ascribed factors (population descriptors), proximal
factors (health actions and beliefs), immediate factors (mediating pathways between
proximal and intermediate factors), intermediate factors (social environment), and distal
factors (health care resource allocation).

Data
Medicaid enrollment and claims files from calendar years (CY) 2005–2008 were obtained
under an agreement with the Iowa Department of Human Services. All patient identifiers
were removed from the raw data files to ensure confidentiality. The study protocol was
approved by the University of Iowa Institutional Review Board.

The enrollment files contained each patient’s program identification number (used to link
the Medicaid files), birth date, sex, race/ethnicity, Medicaid eligibility program, zip code
and county of residence, and a case number used to link Medicaid enrollees from the same
household.

The claims files included all the patient’s inpatient, outpatient, prescription medication, and
dental claims from 01/01/2005–12/31/2008 submitted on behalf of the enrollee by a health
care professional. When applicable, each inpatient and outpatient claim contained the
enrollee’s medical diagnoses (International Classification of Disease, Ninth Revision,
Clinical Modification Code) and information on any health services received. The dental
claims files contained information on all dental services for which a claim was submitted by
a dentist and coded by American Dental Association Current Dental Terminology Codes
(ADA 2004).
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Study Population
Our study focused on a cohort of children ages 3–14 who were newly enrolled in the Iowa
Medicaid program in CY2005. “Newly enrolled” was defined as no evidence of Medicaid
enrollment in the 12-month period prior to the child’s first month of enrollment in 2005. In
addition, each child had to be enrolled in CY2005 for ≥ 6 months, which is the minimum
amount of health service data required by the 3M Clinical Risk Grouping (CRG) methods
(3M Health Information Systems 2008). We excluded children under age 3 from our
analyses because this group typically exhibits lower rates of dental utilization (Kanellis,
Damiano, and Momany 1997). In addition, we excluded children ages 15–17 (to allow for
our outcome measure to span up to four years) and children with malignancies because these
children have health service utilization patterns that differ from other children (Merrill,
Nagamine, and Hambrick 2007). The final dataset contained 10,270 children.

Measures
The outcome variable was how soon after enrolling in Medicaid a child visited a dentist,
measured over four years (CY2005–2008). There were two main predictor variables: 1) CC
status (yes/no) that was measured for all children; and 2) CC severity (less severe/more
severe) that was measured for children with a CC. We used the 3M Health Information
Systems CRG Software (Version 6.1) to identify CC status and severity. As described
previously by Hughes et al. (2004), the CRG system classifies children in administrative
datasets into a mutually exclusive and hierarchical core health status group (CHSG) based
on medical diagnoses, health service utilization, and prescription medication use. Based on
enrollee claims data from CY2005, we used the CRG software to classify each child into
one of the following eight CHSGs:

1. Healthy

2. Acute condition

3. Single minor CC

4. Minor CC in multiple systems

5. Single dominant or moderate CC

6. Significant CC in multiple systems

7. Dominant CC in three or more organs

8. Catastrophic CC

For the first set of analyses, which examined the relationship between CC status and how
soon a child saw a dentist, children from CHSGs 1–2 were classified as having no CC;
children from CHSGs 3–8 were classified as having a CC. The second set of analyses
focused on children with a CC to examine the effects of CC severity on how soon a child
saw a dentist. We used methods developed by Neff et al. (2009) to restructure CHSGs 3–8
into two mutually exclusive CC severity groups: 1) less severe (children from CHSGs 3–4
and those with a moderate CC from CHSG 5); 2) more severe (children with a single
dominant CC from CHSG 5 and those from CHSGs 6–8).

In addition, we evaluated the following variables measured in CY2005 for inclusion in our
multiple variable regression models:

• Ascribed factors: Age (three levels: 3–7, 8–12, 13–14 years); sex; race/ethnicity;
Medicaid eligibility program (Temporary Assistance to Needy Families [TANF],
Supplemental Security Income [SSI], Foster Care, Home and Community Based
Waiver Program, Other); total length of Medicaid enrollment in months (five
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levels: 6, 7–12, 13–24, 25–36, ≥ 37); CC status (no/yes); CC severity (less severe/
more severe)

• Proximal factor: Whether the child utilized primary medical care

• Immediate factors: Whether the child had a Medicaid-enrolled sibling under age 18
in the household; whether there was any Medicaid-enrolled adult age 18 or older in
the household

• Intermediate factor: Rurality of the child’s county of residence based on modified
U.S. Department of Agriculture Rural-Urban Continuum Codes (four levels:
metropolitan, urban adjacent to metropolitan, urban not adjacent to metropolitan,
rural) (USDA ERS 2003)

• Distal factor: whether the child lived in a dental Health Professional Shortage Area
(HPSA)

Statistical Analyses
Descriptive statistics were generated for the study population and for the comparison groups.
We established the α-level at 0.05 for all statistical tests. The chi-square test was used to
compare proportions, the t-test and one-way ANOVA to test for differences in means (equal
variances assumed), and the log rank test to compare utilization rates across strata
(unadjusted for covariates but adjusted for censored data). We tested for a potential
interaction between the two immediate factors (additional Medicaid-enrolled child*any
Medicaid-enrolled adult) and included this term in the final regression models if it was
statistically significant (α=0.05). Survival analytic techniques were used to compare the
rates at which children visited a dentist after enrolling in Medicaid. Data were censored
when the child: 1) became disenrolled from Medicaid; or 2) failed to have a dental visit by
12/31/08. Kaplan-Meier curves were generated for the main predictor variables. We used
time-dependent variables to assess for the proportional hazards assumption and to adjust for
any covariates that violated this assumption. Cox proportional hazards regression models
(with time-dependent covariates when appropriate) were constructed to identify the factors
related to how soon a child had a first dental visit after enrolling in Medicaid. We did not
include the number of months of enrollment in Medicaid in the final models because
enrollment could extend beyond the date of the dental visit. Including this variable would
introduce the potential for temporality violations. All data were analyzed using SAS 9.2 for
Windows (PROC LIFETEST and PROC TPHREG statements) (SAS Institute Incorporated
2002–2003).

RESULTS
Population Characteristics

About 50% of the children in our study population were age 3–7 (Table 1). Over 90% of all
children were eligible for Medicaid through TANF. The mean length of enrollment was 29
months.

Thirteen percent of children had a CC. The mean age of children with a CC was greater than
those without a CC (9.0 versus 7.8 years, respectively; P<.0001). A significantly larger
proportion of children with a CC were male than those without a CC (63% versus 49.3%,
respectively; P<.0001). Children with a CC were enrolled in Medicaid significantly longer
than those without a CC (P<.0001).

Among children with a CC (n=1,355), the majority (73.3%) had a less severe CC. Children
with a more severe CC were significantly younger than children with a less severe CC (P<.
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01). In terms of differences across immediate factors, compared to children with a less
severe CC, smaller proportions of children with a more severe CC had a Medicaid-enrolled
sibling (22.7% and 14.4%, respectively) or adult (15.5% and 8.8%, respectively).

Dental Utilization
Table 2 presents the Kaplan-Meier derived proportions of children with a dental visit after
enrolling in Medicaid at specified intervals (adjusted for censoring but not for covariates).
About 31% of children had a dental visit within six months of being enrolled in the
Medicaid program; the cumulative proportion increased to 46%, 61%, 70%, and 78% by
months 12, 24, 36, and 48, respectively. Over the 48-month study period, children with a CC
were significantly more likely to have seen a dentist sooner than those without a CC (P<.
0001) (Table 2 and Figure 1). While greater proportions of children with a more severe CC
had a dental visit at all time intervals than those with a less severe CC, these differences
were not statistically significant (P=.25) (Table 2).

The subgroups with the smallest proportion of children with a first dental visit within six
months were those eligible for Medicaid through the Home and Community Based Waiver
Program (11%) or SSI (19%). After being in Medicaid for one year, 54% of children eligible
for Medicaid through Foster Care had a dental visit – the subgroup with the largest
proportion.

Regression Models
We dropped the Medicaid eligibility program variable from our models because of partial
collinearity with CC status. In addition, we excluded race/ethnicity because a large
proportion of children had unknown or missing data (30.4%). Imputation methods were not
used because of the uncertain accuracy of the race/ethnicity variable. All other covariates,
including an interaction term between the two immediate factors (having a Medicaid-
enrolled sibling and/or adult) were included in our regression models. No covariates violated
the proportional hazards assumption. The results are summarized in Table 3.

CC Status (Model 1)—After adjusting for model covariates, children with a CC were
17% more likely to have had earlier first dental visits after initially enrolling in Medicaid
than those without a CC (P<.0001). Children who lived in a dental HPSA, a distal factor,
were 6% less likely whereas those with a primary medical care visit, a proximal factor, were
43% more likely to have had earlier first dental visits after enrolling in Medicaid. Regarding
the immediate-level interaction term, there was no difference in the time to first dental visit
for children with no enrolled sibling and no enrolled adult (the reference group) and children
with no enrolled sibling and an enrolled adult. However, children with an enrolled sibling,
regardless of whether they lived with a Medicaid-enrolled adult, were 36%–86% more likely
to have had an earlier first dental visit compared to children in the reference group.

CC Severity (Model 2)—Among children with a CC, there was no significant difference
in the time to first dental visit after enrolling in Medicaid by CC severity (P=.53). The only
two factors for which there were significant differences in the hazard ratios were the
interaction term between the two immediate factors (Medicaid-enrolled sibling and/or adult)
and the intermediate factor (rurality). Similar to findings from Model 1, children with an
enrolled sibling, regardless of whether there was a Medicaid-enrolled adult in the household,
were 1.67–2.68 times as likely to have an earlier first dental visit after enrolling in Medicaid,
compared to children in the reference group (no enrolled sibling and no enrolled adult).
Children who lived in non-metropolitan areas were significantly less likely to have an earlier
first visit than those living in metropolitan areas.
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DISCUSSION
Main Findings

This is the first published study to date that examined the factors related to the rates at which
newly Medicaid-enrolled children had a first dental visit with an emphasis on the impact of
CC status and severity. There are three main findings.

First, after adjusting for covariates, children with a CC were 17% more likely than those
without a CC to have had earlier first dental visits after initially enrolling in Medicaid. This
finding suggests that compared to newly Medicaid-enrolled children without a CC, children
with a CC in Iowa are: a) able to overcome the barriers to dental care at higher rates; and b)
more likely to utilize all types of care including dental care. These explanations are not
mutually exclusive, as Medicaid-enrolled children with a CC may be more successful at
obtaining dental care as a result of the effort involved in obtaining medical care.

Second, among children with a CC, there was no statistically significant difference by CC
severity. There are two potential explanations. Because of sparse data, especially in the most
severe CHSGs, we dichotomized the CC severity variable. This approach could have
eliminated any potential differences that existed across CC subgroups. However, a
competing problem associated with the alternative approach – comparing the time to first
dental visit for unbalanced CC severity subgroups – is low statistical power. Another
explanation for these results is that CC severity may be a less important determinant of the
time to first dental visit for newly Medicaid-enrolled children than other factors, such as
behavioral or medical co-morbidities, that make it difficult for dentists to treat such patients
or for caregivers to take their child to a dentist.

Third, there were similarities and differences across the two models in terms of the
combination of factors related to the timing of first dental visits. For instance, primary
medical care visits and not living in a dental HPSA were associated with earlier visits in
Model 1 and were statistically insignificant in Model 2 whereas the interaction between the
two proximal factors was significant in both models. These results suggest that the
determinants of earlier first dental visits for newly Medicaid-enrolled children are
heterogeneous across subgroups. To ensure optimal effectiveness, future clinical
interventions may need to consider this heterogeneity to address the needs of child
subgroups within the Medicaid population.

Previous Work
Compared to previous findings reported by Damiano et al. (2008), the proportion of children
in our study with a first dental visit by 36 months (70%) was lower than for Medicaid-
enrolled children ages 0–18 (75%), which is surprising given that we excluded children <3
years. The proportion of children with a CC with a visit within 36 months in our study
(77%) was greater than for children in the Medicaid program (73%) but less than the rates
for children enrolled in the Separate State Children’s Health Insurance Program (S-SCHIP) I
or III (80% and 82%, respectively). This latter finding suggests that Medicaid-enrolled
children with a CC are more similar to children from higher-income households and may
explain why children with a CC were more likely to have earlier first dental visits after
initially enrolling in Medicaid than those without a CC.

Other Determinants of Earlier First Medicaid Dental Visits
Regarding the other factors from our models, children living in non-metropolitan areas (an
intermediate factor) were generally less likely to have earlier first dental visits after initially
enrolling in Medicaid, which is consisted with findings reported by Damiano et al. (2008).
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This may be related to variations in the distribution of dentists in metropolitan versus non-
metropolitan areas such as distance to the nearest dentist who accepts Medicaid insurance.
In addition, from both models, the interaction term between the two proximal factors –
having a Medicaid-enrolled sibling or adult in the household – was significant. Compared to
children with no enrolled sibling and no enrolled adult, children with an enrolled sibling
were more likely to have an earlier first visit after enrolling in Medicaid. There are
limitations to these findings given that we lacked other household-level measures such as
employment status of the caregiver. Even so, these findings provide preliminary support for
policies and interventions that enroll all children from the same household into Medicaid as
a way to ensure timely first dental visits after initial enrollment in the Medicaid program.

Contributions, Limitations, and Future Research
Strengths and Weaknesses: This study had a number of strengths. We assessed dental
utilization over multiple years, adopted analytic techniques that enabled us to maximize the
use of our data through censoring, and used validated methods of identifying children with a
CC. However, there are two main limitations. Because we lacked clinical data, we were not
able to measure the level of unmet need or the appropriateness of care received by children
who had a dental visit. In addition, our study design precluded us from including in our
models the behavioral determinants of utilization as reported by caregivers and dentists,
which may be even more important than CC status or severity as implied by the model
proposed by Patrick and colleagues. We expect these limitations to be addressed in the
future through clinical research efforts that incorporate survey and clinical data. These
primary data elements can then be combined with administrative data to further expand our
conceptual and empirical understanding of the determinants of the time to first dental visit
after initial enrollment in Medicaid.

Policy Implications: Regardless of CC status, 22% of children in our study did not have a
dental visit within four years of being enrolled in the Medicaid program. Comparable
estimates for privately-insured children are not available. In our study, 54% of children did
not utilize dental care within one year, compared to 64.2% of poor children ages 2–17 in the
U.S. who did not have a dental visit in 2003 (Brown 2006). This comparison suggests that
our four-year non-use rate of 22% may be lower than the national average. Furthermore,
while the numbers of children eligible for Medicaid through the Home and Community
Based Waiver Program was small (n=65), 42% did not have a dental visit. The latter finding
is worrisome given that most of these children were long-term enrollees (≥37 months) and
young (ages 3–7) – a subgroup for whom timely first dental visits and preventive care are
critical in minimizing oral health-related morbidities and the high costs associated with
providing treatment under general anesthesia. In light of previous findings that Medicaid-
enrolled children are at increased risk for caries (Brickhouse, Rozier, and Slade 2008),
Medicaid policies need to ensure that all enrolled children see a dentist shortly after joining
the program.

Conclusions
Our findings suggest that newly Medicaid-enrolled children with a CC did not have later
first dental visits than children without a CC. And while children with more severe CCs may
encounter greater barriers to care, we found that CC severity was not significantly associated
with the time to first dental visit after initially enrolling in Medicaid. Future studies should
identify the socio-behavioral factors associated with CC severity that may be more
important determinants of first dental visits for newly Medicaid-enrolled children. We also
found that the determinants of the time to first dental visit after enrolling in Medicaid vary
for all Medicaid-enrolled children versus Medicaid-enrolled children with a CC. These
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findings play an important role in the development of future clinical interventions and
policies aimed at improving dental utilization for specific subgroups of children in the
Medicaid program that exhibit the greatest disparities in utilization and oral health.
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Figure 1.
Kaplan-Meier Curves for Newly Medicaid-Enrolled Children Age 3–14 with a Chronic
Condition (solid line) and without a Chronic Condition (hatched line) Indicating the
Proportions without a First Dental Visit (Y-axis) and the Time to First Dental Visit in
Months (X-axis)
Solid line – Children without a chronic condition
Hatched line – Children with a chronic condition
Log rank test: P<.0001

Chi et al. Page 12

Health Serv Res. Author manuscript; available in PMC 2012 April 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Chi et al. Page 13

Ta
bl

e 
1

D
es

cr
ip

tio
n 

of
 P

op
ul

at
io

n 
Su

bg
ro

up
s a

nd
 T

ot
al

 S
tu

dy
 P

op
ul

at
io

n 
of

 N
ew

ly
 M

ed
ic

ai
d-

En
ro

lle
d 

C
hi

ld
re

n 
A

ge
s 3

–1
4 

in
 Io

w
a 

(N
=1

0,
27

0)

V
ar

ia
bl

e
N

o 
C

hr
on

ic
 C

on
di

tio
n

(N
=8

,9
15

) n
 (%

)
A

ny
 C

hr
on

ic
 C

on
di

tio
n

(N
=1

,3
55

) n
 (%

)
A

ny
 C

hr
on

ic
 C

on
di

tio
n 

(N
=1

,3
55

)
T

ot
al

 S
tu

dy
 P

op
ul

at
io

n
(N

=1
0,

27
0)

 n
 (%

)
L

es
s s

ev
er

e 
C

hr
on

ic
C

on
di

tio
n 

(N
=9

93
) n

(%
)

M
or

e 
se

ve
re

 C
hr

on
ic

C
on

di
tio

n 
(N

=3
62

) n
(%

)

A
SC

R
IB

ED
 F

A
C

TO
R

S

A
ge

 (y
ea

rs
)

 
M

ea
n 

± 
st

an
da

rd
 d

ev
ia

tio
n

7.
8 

± 
3.

5
9.

0 
± 

3.
4

8.
8 

± 
3.

4
9.

7 
± 

3.
2

8.
0 

± 
3.

5

 
3 

to
 7

4,
51

5 
(5

0.
6)

48
7 

(3
5.

9)
38

3 
(3

8.
6)

10
4 

(2
8.

7)
5,

00
2 

(4
8.

7)

 
8 

to
 1

2
3,

21
9 

(3
6.

1)
60

2 
(4

4.
4)

43
5 

(4
3.

8)
16

7 
(4

6.
1)

3,
82

1 
(3

7.
2)

 
13

 to
 1

4
1,

18
1 

(1
3.

3)
26

6 
(1

9.
6)

17
5 

(1
7.

6)
91

 (2
5.

1)
1,

44
7 

(1
4.

1)

Se
x

 
Fe

m
al

e
4,

52
3 

(5
0.

7)
50

2 
(3

7.
0)

38
0 

(3
8.

3)
12

2 
(3

3.
7)

5,
02

5 
(4

8.
9)

R
ac

e/
et

hn
ic

ity

 
W

hi
te

4,
34

9 
(4

8.
8)

80
3 

(5
9.

3)
60

8 
(6

1.
2)

19
5 

(5
3.

9)
5,

15
2 

(5
0.

2)

 
B

la
ck

55
8 

(6
.3

)
54

 (4
.0

)
39

 (3
.9

)
15

 (4
.1

)
61

2 
(6

.0
)

 
O

th
er

1,
28

5 
(1

4.
4)

95
 (7

.0
)

73
 (7

.4
)

22
 (6

.1
)

1,
38

0 
(1

3.
4)

 
U

nk
no

w
n 

or
 m

is
si

ng
2,

72
3 

(3
0.

5)
40

3 
(2

9.
7)

27
3 

(2
7.

5)
13

0 
(3

5.
9)

3,
12

6 
(3

0.
4)

M
ed

ic
ai

d 
el

ig
ib

ili
ty

 p
ro

gr
am

 
Te

m
po

ra
ry

 A
ss

is
ta

nc
e 

to
 N

ee
dy

 F
am

ili
es

 (T
A

N
F)

8,
48

3 
(9

5.
2)

1,
12

5 
(8

3.
1)

88
2 

(8
8.

9)
24

3 
(6

7.
1)

9,
60

8 
(9

3.
6)

 
Su

pp
le

m
en

ta
l S

ec
ur

ity
 In

co
m

e 
(S

SI
)

66
 (0

.7
)

59
 (4

.4
)

28
 (2

.8
)

31
 (8

.6
)

12
5 

(1
.2

)

 
Fo

st
er

 c
ar

e
31

7 
(3

.6
)

13
1 

(9
.7

)
71

 (7
.2

)
60

 (1
6.

6)
44

8 
(4

.4
)

 
H

om
e 

an
d 

C
om

m
un

ity
 B

as
ed

 W
ai

ve
r

34
 (0

.4
)

31
 (2

.3
)

9 
(0

.9
)

22
 (6

.1
)

65
 (0

.6
)

 
O

th
er

11
 (0

.1
)

8 
(0

.6
)

2 
(0

.2
)

6 
(1

.7
)

19
 (0

.2
)

To
ta

l l
en

gt
h 

of
 M

ed
ic

ai
d 

en
ro

llm
en

t (
m

on
th

s)
, 2

00
5–

20
08

 
M

ea
n 

± 
st

an
da

rd
 d

ev
ia

tio
n

28
.8

 ±
 1

3.
7

33
.1

 ±
 1

3.
4

31
.9

 ±
 1

3.
6

36
.3

 ±
 1

2.
3

29
.4

 ±
 1

3.
8

 
6

16
3 

(1
.8

)
15

 (1
.1

)
11

 (1
.1

)
4 

(1
.1

)
17

8 
(1

.7
)

 
7 

to
 1

2
1,

68
2 

(1
8.

9)
15

8 
(1

1.
7)

13
3 

(1
3.

4)
25

 (6
.9

)
1,

84
0 

(1
7.

9)

 
13

 to
 2

4
1,

92
6 

(2
1.

6)
24

1 
(1

7.
8)

19
4 

(1
9.

5)
47

 (1
3.

0)
2,

16
7 

(2
1.

1)

Health Serv Res. Author manuscript; available in PMC 2012 April 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Chi et al. Page 14

V
ar

ia
bl

e
N

o 
C

hr
on

ic
 C

on
di

tio
n

(N
=8

,9
15

) n
 (%

)
A

ny
 C

hr
on

ic
 C

on
di

tio
n

(N
=1

,3
55

) n
 (%

)
A

ny
 C

hr
on

ic
 C

on
di

tio
n 

(N
=1

,3
55

)
T

ot
al

 S
tu

dy
 P

op
ul

at
io

n
(N

=1
0,

27
0)

 n
 (%

)
L

es
s s

ev
er

e 
C

hr
on

ic
C

on
di

tio
n 

(N
=9

93
) n

(%
)

M
or

e 
se

ve
re

 C
hr

on
ic

C
on

di
tio

n 
(N

=3
62

) n
(%

)

 
25

 to
 3

6
1,

68
4 

(1
8.

9)
21

4 
(1

5.
8)

16
2 

(1
6.

3)
52

 (1
4.

4)
1,

89
8 

(1
8.

5)

 
37

 o
r m

or
e

3,
46

0 
(3

8.
8)

72
7 

(5
3.

7)
49

3 
(4

9.
6)

23
4 

(6
4.

6)
4,

18
7 

(4
0.

8)

PR
O

X
IM

A
L 

FA
C

TO
R

C
hi

ld
 u

se
d 

pr
im

ar
y 

m
ed

ic
al

 c
ar

e 
in

20
05

 
Y

es
6,

62
7 

(7
4.

3)
1,

21
8 

(8
9.

9)
89

5 
(9

0.
1)

32
3 

(8
9.

2)
7,

84
5 

(7
6.

4)

IM
M

ED
IA

TE
 F

A
C

TO
R

S

A
t l

ea
st

 o
ne

 M
ed

ic
ai

d-
en

ro
lle

d 
si

bl
in

g 
in

 th
e 

ho
us

eh
ol

d

 
Y

es
1,

63
0 

(1
8.

3)
27

7 
(2

0.
4)

22
5 

(2
2.

7)
52

 (1
4.

4)
1,

90
7 

(1
8.

6)

A
t l

ea
st

 o
ne

 M
ed

ic
ai

d-
en

ro
lle

d 
ad

ul
t i

n 
th

e 
ho

us
eh

ol
d

 
Y

es
1,

07
7 

(1
2.

1)
18

6 
(1

3.
7)

15
4 

(1
5.

5)
32

 (8
.8

)
1,

26
3 

(1
2.

3)

IN
TE

R
M

ED
IA

TE
 F

A
C

TO
R

D
eg

re
e 

of
 ru

ra
lit

y 
of

 c
hi

ld
’s

 c
ou

nt
y 

of
 re

si
de

nc
e

 
M

et
ro

po
lit

an
4,

86
2 

(5
4.

5)
69

5 
(5

1.
3)

48
7 

(4
9.

0)
20

8 
(5

7.
5)

5,
55

7 
(5

4.
1)

 
U

rb
an

 a
dj

ac
en

t t
o 

m
et

ro
po

lit
an

1,
79

8 
(2

0.
2)

26
2 

(1
9.

3)
19

3 
(1

9.
4)

69
 (1

9.
1)

2,
06

0 
(2

0.
1)

 
U

rb
an

 n
on

-a
dj

ac
en

t t
o 

m
et

ro
po

lit
an

1,
71

3 
(1

9.
2)

31
7 

(2
3.

4)
24

3 
(2

4.
5)

74
 (2

0.
4)

2,
03

0 
(1

9.
8)

 
R

ur
al

53
8 

(6
.0

)
80

 (5
.9

)
69

 (6
.9

)
11

 (3
.0

)
61

8 
(6

.0
)

D
IS

TA
L 

FA
C

TO
R

R
es

id
es

 in
 a

 d
en

ta
l H

ea
lth

 P
ro

fe
ss

io
na

l S
ho

rta
ge

 A
re

a

 
Y

es
5,

70
6 

(6
4.

0)
84

6 
(6

2.
4)

61
3 

(6
1.

7)
23

3 
(6

4.
4)

6,
55

2 
(6

3.
8)

Health Serv Res. Author manuscript; available in PMC 2012 April 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Chi et al. Page 15

Ta
bl

e 
2

C
um

ul
at

iv
e 

Pr
op

or
tio

ns
 o

f N
ew

ly
 M

ed
ic

ai
d-

En
ro

lle
d 

C
hi

ld
re

n 
A

ge
s 3

–1
4 

in
 Io

w
a 

w
ith

 a
 F

irs
t D

en
ta

l V
is

it 
at

 S
pe

ci
fie

d 
Ti

m
e 

In
te

rv
al

s a
fte

r E
nr

ol
lm

en
t

in
 M

ed
ic

ai
d 

in
 2

00
5 

(N
=1

0,
27

0)

V
ar

ia
bl

e/
St

ra
ta

N
O

ut
co

m
e:

 P
ro

po
rt

io
n 

w
ith

 a
ny

 d
en

ta
l v

is
it*

P-
va

lu
e 

fo
r 

co
m

pa
ri

so
n 

ac
ro

ss
 st

ra
ta

**

6 
m

on
th

s
12

 m
on

th
s

24
 m

on
th

s
36

 m
on

th
s

48
 m

on
th

s

A
ll 

ch
ild

re
n

10
,2

70
0.

31
0.

46
0.

61
0.

70
0.

78
n/

a

M
A

IN
 IN

D
EP

EN
D

EN
T 

V
A

R
IA

B
LE

S

C
hr

on
ic

 c
on

di
tio

n 
st

at
us

P<
.0

00
1

 
Y

es
1,

35
5

0.
36

0.
52

0.
67

0.
77

0.
82

 
N

o
8,

91
5

0.
30

0.
45

0.
60

0.
69

0.
77

C
hr

on
ic

 c
on

di
tio

n 
se

ve
rit

y
P=

.2
5

 
Le

ss
 se

ve
re

 c
hr

on
ic

 c
on

di
tio

n
99

3
0.

35
0.

52
0.

67
0.

76
0.

81

 
M

or
e 

se
ve

re
 c

hr
on

ic
 c

on
di

tio
n

36
2

0.
37

0.
53

0.
69

0.
78

0.
85

A
SC

R
IB

ED
 F

A
C

TO
R

S

A
ge

 (y
ea

rs
)

P=
.0

7

 
3 

to
 7

5,
00

2
0.

30
0.

46
0.

61
0.

71
0.

78

 
8 

to
 1

2
3,

82
1

0.
33

0.
48

0.
62

0.
70

0.
78

 
13

 to
 1

4
1,

44
7

0.
31

0.
43

0.
57

0.
68

0.
77

Se
x

P<
.0

5

 
Fe

m
al

e
5,

02
5

0.
32

0.
47

0.
62

0.
72

0.
78

 
M

al
e

5,
24

5
0.

30
0.

45
0.

60
0.

69
0.

77

R
ac

e/
et

hn
ic

ity
P<

.0
00

1

 
W

hi
te

5,
15

2
0.

33
0.

48
0.

63
0.

73
0.

80

 
B

la
ck

61
2

0.
24

0.
38

0.
49

0.
62

0.
70

 
O

th
er

1,
38

0
0.

30
0.

46
0.

60
0.

67
0.

75

 
U

nk
no

w
n 

or
 m

is
si

ng
3,

12
6

0.
29

0.
45

0.
60

0.
70

0.
77

M
ed

ic
ai

d 
el

ig
ib

ili
ty

 p
ro

gr
am

P<
.0

00
1

 
Te

m
po

ra
ry

 A
ss

is
ta

nc
e 

to
 N

ee
dy

 F
am

ili
es

 (T
A

N
F)

9,
60

8
0.

31
0.

46
0.

61
0.

70
0.

78

Health Serv Res. Author manuscript; available in PMC 2012 April 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Chi et al. Page 16

V
ar

ia
bl

e/
St

ra
ta

N
O

ut
co

m
e:

 P
ro

po
rt

io
n 

w
ith

 a
ny

 d
en

ta
l v

is
it*

P-
va

lu
e 

fo
r 

co
m

pa
ri

so
n 

ac
ro

ss
 st

ra
ta

**

6 
m

on
th

s
12

 m
on

th
s

24
 m

on
th

s
36

 m
on

th
s

48
 m

on
th

s

 
Su

pp
le

m
en

ta
l S

ec
ur

ity
 In

co
m

e 
(S

SI
)

12
5

0.
19

0.
33

0.
55

0.
68

0.
72

 
Fo

st
er

 c
ar

e
44

8
0.

34
0.

54
0.

68
0.

76
0.

80

 
H

om
e 

an
d 

C
om

m
un

ity
 B

as
ed

 W
ai

ve
r

65
0.

23
0.

29
0.

36
0.

49
0.

58

 
O

th
er

19
0.

11
0.

11
0.

32
0.

51
0.

51

To
ta

l l
en

gt
h 

of
 M

ed
ic

ai
d 

en
ro

llm
en

t 2
00

5–
20

08
 (m

on
th

s)
n/

a*
**

 
6

17
8

0.
26

-
-

-
-

 
7 

to
 1

2
1,

84
0

0.
32

0.
41

-
-

-

 
13

 to
 2

4
2,

16
7

0.
28

0.
42

0.
53

-
-

 
25

 to
 3

6
1,

89
8

0.
30

0.
46

0.
59

0.
69

-

 
37

 o
r m

or
e

4,
18

7
0.

32
0.

50
0.

67
0.

76
0.

81

PR
O

X
IM

A
L 

FA
C

TO
R

C
hi

ld
 u

se
d 

pr
im

ar
y 

m
ed

ic
al

 c
ar

e 
in

 2
00

5
P<

.0
00

1

 
Y

es
7,

84
5

0.
33

0.
49

0.
64

0.
73

0.
81

 
N

o
2,

42
5

0.
24

0.
37

0.
52

0.
61

0.
68

IM
M

ED
IA

TE
 F

A
C

TO
R

S

A
t l

ea
st

 o
ne

 M
ed

ic
ai

d-
en

ro
lle

d 
si

bl
in

g 
in

 th
e 

ho
us

eh
ol

d
P<

.0
5

 
Y

es
1,

90
7

0.
31

0.
50

0.
64

0.
72

0.
79

 
N

o
8,

36
3

0.
31

0.
45

0.
60

0.
70

0.
78

A
t l

ea
st

 o
ne

 M
ed

ic
ai

d-
en

ro
lle

d 
ad

ul
t i

n 
th

e 
ho

us
eh

ol
d

P=
.4

8

 
Y

es
1,

26
3

0.
29

0.
49

0.
63

0.
70

0.
78

 
N

o
9,

00
7

0.
31

0.
46

0.
61

0.
71

0.
77

IN
TE

R
M

ED
IA

TE
 F

A
C

TO
R

D
eg

re
e 

of
 ru

ra
lit

y 
of

 c
hi

ld
’s

 c
ou

nt
y 

of
 re

si
de

nc
e

P<
.0

5

 
M

et
ro

po
lit

an
5,

55
7

0.
32

0.
47

0.
62

0.
71

0.
78

 
U

rb
an

 a
dj

ac
en

t t
o 

m
et

ro
po

lit
an

2,
06

0
0.

29
0.

45
0.

60
0.

70
0.

77

 
U

rb
an

 n
on

-a
dj

ac
en

t t
o 

m
et

ro
po

lit
an

2,
03

0
0.

30
0.

44
0.

58
0.

68
0.

77

 
R

ur
al

61
8

0.
32

0.
50

0.
64

0.
74

0.
93

Health Serv Res. Author manuscript; available in PMC 2012 April 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Chi et al. Page 17

V
ar

ia
bl

e/
St

ra
ta

N
O

ut
co

m
e:

 P
ro

po
rt

io
n 

w
ith

 a
ny

 d
en

ta
l v

is
it*

P-
va

lu
e 

fo
r 

co
m

pa
ri

so
n 

ac
ro

ss
 st

ra
ta

**

6 
m

on
th

s
12

 m
on

th
s

24
 m

on
th

s
36

 m
on

th
s

48
 m

on
th

s

D
IS

TA
L 

FA
C

TO
R

R
es

id
es

 in
 a

 d
en

ta
l H

ea
lth

 P
ro

fe
ss

io
na

l S
ho

rta
ge

 A
re

a
P<

.0
5

 
Y

es
6,

55
2

0.
31

0.
46

0.
60

0.
70

0.
77

 
N

o
3,

71
8

0.
31

0.
47

0.
63

0.
72

0.
79

* fr
om

 K
ap

la
n-

M
ei

er
 c

ur
ve

s (
ad

ju
st

ed
 fo

r c
en

so
re

d 
da

ta
)

**
un

iv
ar

ia
te

 lo
g 

ra
nk

 te
st

 re
su

lts
 fo

r e
ac

h 
co

va
ria

te
 (u

na
dj

us
te

d 
fo

r o
th

er
 c

ov
ar

ia
te

s)

**
* si

gn
ifi

ca
nc

e 
te

st
in

g 
no

t r
ep

or
te

d 
be

ca
us

e 
of

 te
m

po
ra

lit
y-

re
la

te
d 

is
su

es
 (e

xp
la

in
ed

 in
 th

e 
A

na
ly

se
s s

ub
se

ct
io

n 
of

 th
e 

M
et

ho
ds

 se
ct

io
n)

Health Serv Res. Author manuscript; available in PMC 2012 April 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Chi et al. Page 18

Ta
bl

e 
3

M
ul

tip
le

 V
ar

ia
bl

e 
C

ox
 P

ro
po

rti
on

al
 H

az
ar

ds
 R

eg
re

ss
io

n 
M

od
el

s 1
 a

nd
 2

 fo
r T

im
e 

to
 F

irs
t D

en
ta

l V
is

it 
fo

r N
ew

ly
 M

ed
ic

ai
d-

En
ro

lle
d 

C
hi

ld
re

n 
A

ge
 3

–1
4

in
 Io

w
a

M
od

el
 1

: R
eg

re
ss

io
n 

M
od

el
 F

or
 T

ot
al

 S
tu

dy
 P

op
ul

at
io

n
(N

=1
0,

27
0)

M
od

el
 2

: R
eg

re
ss

io
n 

M
od

el
 F

or
 C

hi
ld

re
n 

w
ith

 a
 C

hr
on

ic
C

on
di

tio
n 

(N
=1

,3
55

)

C
ov

ar
ia

te
A

dj
us

te
d 

H
az

ar
d 

R
at

io
95

%
 C

on
fid

en
ce

 In
te

rv
al

A
dj

us
te

d 
H

az
ar

d 
R

at
io

95
%

 C
on

fid
en

ce
 In

te
rv

al

M
A

IN
 IN

D
EP

EN
D

EN
T 

V
A

R
IA

B
LE

S

H
as

 a
 c

hr
on

ic
 c

on
di

tio
n

 
Y

es
1.

17
1.

09
, 1

.2
5

n/
a

n/
a

 
N

o*
1.

00
-

n/
a

n/
a

C
hr

on
ic

 c
on

di
tio

n 
se

ve
rit

y

 
Le

ss
 se

ve
re

 c
hr

on
ic

 c
on

di
tio

n*
n/

a
n/

a
1.

00
-

 
M

or
e 

se
ve

re
 c

hr
on

ic
 c

on
di

tio
n

n/
a

n/
a

1.
05

0.
91

, 1
.2

0

A
SC

R
IB

ED
 F

A
C

TO
R

S

A
ge

 (y
ea

rs
)

 
3 

to
 7

1.
05

0.
97

, 1
.1

3
0.

92
0.

77
, 1

.0
9

 
8 

to
 1

2
1.

11
1.

03
, 1

.2
0

0.
96

0.
81

, 1
.1

4

 
13

 to
 1

4*
1.

00
-

1.
00

-

Se
x

 
Fe

m
al

e
1.

07
1.

02
, 1

.1
3

1.
04

0.
91

, 1
.1

8

 
M

al
e*

1.
00

-
1.

00
-

PR
O

X
IM

A
L 

FA
C

TO
R

C
hi

ld
 u

se
d 

pr
im

ar
y 

m
ed

ic
al

 c
ar

e 
in

 2
00

5

 
Y

es
1.

43
1.

34
, 1

.5
2

1.
20

0.
97

, 1
.4

9

 
N

o*
1.

00
-

1.
00

-

IM
M

ED
IA

TE
 F

A
C

TO
R

S

Health Serv Res. Author manuscript; available in PMC 2012 April 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Chi et al. Page 19

M
od

el
 1

: R
eg

re
ss

io
n 

M
od

el
 F

or
 T

ot
al

 S
tu

dy
 P

op
ul

at
io

n
(N

=1
0,

27
0)

M
od

el
 2

: R
eg

re
ss

io
n 

M
od

el
 F

or
 C

hi
ld

re
n 

w
ith

 a
 C

hr
on

ic
C

on
di

tio
n 

(N
=1

,3
55

)

C
ov

ar
ia

te
A

dj
us

te
d 

H
az

ar
d 

R
at

io
95

%
 C

on
fid

en
ce

 In
te

rv
al

A
dj

us
te

d 
H

az
ar

d 
R

at
io

95
%

 C
on

fid
en

ce
 In

te
rv

al

A
t l

ea
st

 o
ne

 M
ed

ic
ai

d-
en

ro
lle

d 
si

bl
in

g 
in

 th
e 

ho
us

eh
ol

d
in

t
-

in
t

-

A
t l

ea
st

 o
ne

 M
ed

ic
ai

d-
en

ro
lle

d 
ad

ul
t i

n 
th

e 
ho

us
eh

ol
d

in
t

-
in

t
-

In
te

ra
ct

io
n 

be
tw

ee
n 

ha
vi

ng
 a

t l
ea

st
 o

ne
 M

ed
ic

ai
d-

 e
nr

ol
le

d
si

bl
in

g 
an

d 
ad

ul
t v

ar
ia

bl
es

 
N

o 
en

ro
lle

d 
si

bl
in

g/
no

 e
nr

ol
le

d 
ad

ul
t*

1.
00

1.
00

1.
00

-

 
N

o 
en

ro
lle

d 
si

bl
in

g/
en

ro
lle

d 
ad

ul
t

1.
03

0.
92

, 1
.1

5
0.

99
0.

75
, 1

.2
9

 
En

ro
lle

d 
si

bl
in

g/
no

 e
nr

ol
le

d 
ad

ul
t

1.
36

1.
12

, 1
.6

4
1.

67
1.

10
, 2

.5
5

 
En

ro
lle

d 
si

bl
in

g/
en

ro
lle

d 
ad

ul
t

1.
86

1.
43

, 2
.4

1
2.

68
1.

48
, 4

.8
5

IN
TE

R
M

ED
IA

TE
 F

A
C

TO
R

D
eg

re
e 

of
 ru

ra
lit

y 
of

 c
hi

ld
’s

 c
ou

nt
y 

of
 re

si
de

nc
e

 
M

et
ro

po
lit

an
*

1.
00

-
1.

00
-

 
U

rb
an

 a
dj

ac
en

t t
o 

m
et

ro
po

lit
an

0.
90

0.
84

, 0
.9

6
0.

76
0.

64
, 0

.9
0

 
U

rb
an

 n
on

-a
dj

ac
en

t t
o 

m
et

ro
po

lit
an

0.
90

0.
84

, 0
.9

6
0.

83
0.

71
, 0

.9
7

 
R

ur
al

1.
06

0.
96

, 1
.1

8
0.

75
0.

57
, 0

.9
9

D
IS

TA
L 

FA
C

TO
R

R
es

id
es

 in
 a

 d
en

ta
l H

ea
lth

 P
ro

fe
ss

io
na

l S
ho

rta
ge

 A
re

a

 
Y

es
0.

94
0.

89
, 0

.9
9

0.
94

0.
82

, 1
.0

7

 
N

o*
1.

00
-

1.
00

-

* re
fe

re
nc

e 
gr

ou
p

n/
a 

va
ria

bl
e 

no
t i

nc
lu

de
d 

in
 th

e 
m

od
el

in
t s

ig
ni

fic
an

t i
nt

er
ac

tio
n;

 re
fe

r t
o 

re
su

lts
 fo

r e
ac

h 
co

m
bi

na
tio

n 
of

 fa
ct

or
 le

ve
ls

 b
el

ow

Health Serv Res. Author manuscript; available in PMC 2012 April 1.


