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Abstract
Objectives—We evaluated the relationship between having an intellectual or developmental
disability (IDD) and the timing of the first dental visit for children who were newly enrolled in
Medicaid in Iowa.

Methods—We identified children aged 3 to 8 years with and without IDD who were newly
enrolled in the Iowa Medicaid program in 2005 (N=5391). We gathered data on presence of IDD,
health status, age at baseline, gender, length of Medicaid enrollment, medical care visits,
household Medicaid enrollment, urbanization, residence in a federally designated Health
Professional Shortage Area (HPSA), and time of first dental visit through 2007.

Results—About 32% of children had a first dental visit within 6 months of enrollment; this
proportion increased to 49%, 64%, and 74% by years 1, 2, and 3, respectively. In the unadjusted
models, there was no significant difference between children with and without IDD in time to first
dental visit (P=.22). After adjusting for model covariates, however, children with IDD were 31%
more likely to have a delayed first dental visit (P=.04).

Conclusions—Newly Medicaid-enrolled children aged 3 to 8 years with IDD in Iowa were
significantly more likely to have a later first dental visit. Future interventions should focus on
ensuring timely access to first dental visits for all Medicaid-enrolled children, with an emphasis on
those with IDD.
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The Institute of Medicine’s 2001 publication Crossing the Quality Chasm stresses that
receiving health care services at the appropriate time is an important measure of health care
quality.1 Although this report does not explicitly discuss dental care, it is widely accepted
that the timing of dental visits is important in preventing the onset and progression of dental
caries, the most common chronic childhood disease in the United States.2,3 Ensuring that
children have earlier first dental visits—ideally by age 12 months, as recommended by the
American Academy of Pediatric Dentistry4—optimizes the benefits associated with the
establishment of a dental home, including the provision of caries risk assessments,5
anticipatory guidance,6–9 oral hygiene instruction,10,11 dietary counseling,12,13 and health
education.14,15 Earlier first dental visits also allow dentists to provide children at increased
risk for caries with appropriate preventive dental care, such as pit and fissure sealants and
topical fluoride treatments.16–20

Previous research suggests that children with an intellectual or developmental disability
(IDD) are at increased risk for dental caries. For instance, many children with IDD take
prescription medications that result in xerostomia and reduced salivary buffering capacity.21

In addition, children with IDD often have behavioral comorbidities that make it difficult for
caregivers to provide regular oral hygiene.22 From a provider perspective, dentists may be
less willing to see children with IDD if they have inadequate training23,24 or offices that are
ill-equipped to treat patients with IDD.25 Also, some dentists resist seeing children enrolled
in public health insurance programs, such as Medicaid, because of insufficient
reimbursement,26,27 additional administrative burdens,28 and patient behaviors such as
frequent late cancellations or no-shows.29

It is reasonable to believe that these factors would combine to create access problems for
children with IDD, but published studies have so far failed to identify significant differences
in children’s dental utilization on the basis of whether they have IDD. In a study based on
data from the 1997 National Health Interview Survey, Schultz et al. reported that for
children aged 2 to 17 years, those with a developmental disability were just as likely as those
without a developmental disability to have seen a dentist in the previous 6 months (53% and
51%, respectively).30 A 2001 study reported that 82.5% of caregivers of children in the Iowa
Supplemental Security Income program had no problems finding dental care for their
child.31 In a more recent study, Chi et al. found no significant difference in the likelihood of
preventive dental care utilization for Medicaid-enrolled children with and without IDD (P=.
14) after adjusting for model covariates.32 Collectively, these findings suggest that children
with IDD do not have worse access to dental services than do those with IDD.

However, these studies have 3 major limitations: (1) the lack of adjustment for overall health
status, which assumes homogeneity in access to dental care for all children30–32; (2) a cross-
sectional measure of utilization during a single calendar year, which fails to account for
utilization over longer time periods30–32; and (3) no control group.31 No published study to
date has investigated the relationship between IDD status and access to first dental visits for
Medicaid-enrolled children while accounting for these limitations.

We used survival analytic techniques33 to compare the time to first dental visit for newly
Medicaid-enrolled children with and without IDD and to identify the factors related to
earlier first dental visit after enrollment in Medicaid. On the basis of the premise that
Medicaid-enrolled children with IDD face more barriers to dental care access than children
without IDD, we hypothesized that children with IDD would have a later first dental visit
than would children without IDD. This research was a continuation of efforts to identify
potential explanations for why publicly insured children have difficulties accessing dental
care, and we intended our findings to form the basis for future clinical interventions and
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policies aimed at reducing pediatric oral health disparities for the most vulnerable child
subgroup: those who have an IDD.

METHODS
Under an agreement with the Iowa Department of Human Services, we obtained Iowa
Medicaid enrollment, medical claims, and dental claims files for calendar years 2005, 2006,
and 2007. The Medicaid enrollment files included the patient’s unique identification number
(used to link the files), gender, age, county of residence, and zip code at baseline. We
defined “baseline” as the month in 2005 in which the patient was first enrolled in Medicaid.
We used the medical claims and enrollment files to determine the patient’s IDD status. The
dental claims files listed all dental services received by the patient. All recipient-level data
were dei-dentified to ensure patient confidentiality.

We limited our analysis to newly enrolled children aged 3 to 8 years. To be considered
newly enrolled, the child could not have been enrolled in the Medicaid program in the 12
months prior to baseline. We restricted the analyses to children aged 3 to 8 years because of
the teeth expected to be present clinically in that age group, with most exhibiting primary
(all baby teeth) or early mixed dentitions (mostly baby teeth along with newly erupted
permanent incisors and first molars). We excluded children aged younger than 3 years
because these enrollees tend to exhibit very low dental utilization and face different barriers
to access related to their young age.34 These criteria resulted in a final cohort of 5391
children aged 3 to 8 years who were newly Medicaid-enrolled in 2005.

Measures
An oral health disparities model presented by Patrick et al.35 formed the conceptual
framework for this study. We evaluated ascribed, proximal, immediate, intermediate, and
distal factors as potential determinants of the time to first dental visit, with an emphasis on
IDD status (yes/no) as the primary variable of interest. Our IDD identification methods
consisted of a combination of categorical criteria (e.g., medical diagnosis) and other criteria
(e.g., enrollment in programs designed specifically for children with IDD) described
previously.32 We assembled a team of medical and dental child development specialists
from the University of Iowa to develop these identification methods. The main criterion was
evidence of a nonacquired cognitive deficit with a developmental etiology. The outcome
variable was the time to first dental visit assessed over a maximum of 3 calendar years
(2005, 2006, and 2007), measured as the month in which the child received his or her first
dental service and on the basis of Current Dental Terminology code.36

In addition, we used Clinical Risk Grouping methods37 to assign each child to 1 of 9
hierarchical core health status groups: (1) healthy, (2) acute condition, (3) single minor
chronic condition, (4) minor chronic in multiple systems, (5) single dominant or moderate
chronic condition, (6) significant chronic disease in multiple systems, (7) dominant chronic
in 3 or more systems, (8) dominant and metastatic malignancies, and (9) catastrophic
condition. The group to which a child was assigned served as a proxy for the child’s overall
health status. Because of unequal distributions of children across the 9 groups, we created a
4-level categorical variable for the regression analyses (group 1, group 2, groups 3–4, and
groups 5–9).

For each child, we gathered data on age at baseline, gender, and the total number of months
the child was enrolled in Medicaid from baseline to the end of the study period (December
2007). We assessed whether the child had any primary medical care visits in 2005. We also
created the following dichotomous variables measured at baseline: evidence of at least 1
other child from the same household enrolled in Medicaid, evidence of any Medicaid-
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enrolled adults in the child’s household, and residence in a federally designated dental
Health Professional Shortage Area (HPSA). A binary variable measured whether the child
resided in a federally designed dental Health Professional Shortage Area (HPSA) and a 4-
level variable measured the degree of urbanization of the county in which the child lived (on
the basis of the US Department of Agriculture’s Rural–Urban Continuum Codes38):
metropolitan, urban adjacent to metropolitan, urban nonadjacent to metropolitan, and rural.

Analyses
After generating descriptive data for children with and without IDD, we used the log-rank
test and Kaplan-Meier survival curves to compare the rates of first dental visits among the
levels for the main independent variable and model covariates (unadjusted for other
covariates). For the purposes of the survival analyses, data were censored when the child
lost Medicaid eligibility or failed to have a visit by the end of the study period. We
performed regression analyses using Cox regression methods. The proportional hazards
assumption was tested with time-dependent covariates [covariate*log(time)]. Any violation
of this assumption was handled by adding the log(time) by covariate interaction to the Cox
regression model. We did not use a variable selection method because construction of the
final regression model was based on an a priori conceptual model. The number of months of
Medicaid enrollment was not included in the final model because enrollment could extend
beyond the time at which the first dental visit took place, which would introduce conceptual
problems related to temporality. All data were analyzed using the PROC LIFETEST and
PROC TPHREG statements in SAS version 9.1 for Windows (SAS Institute, Cary, NC).39

RESULTS
About 1.8% of children aged 3 to 8 years in the Iowa Medicaid program in 2005 were
identified as having IDD (Table 1). Children with IDD were enrolled in Medicaid for longer
than were those without: more than 90% of children with IDD were enrolled for at least 25
months. The age distributions for both groups were similar, and about 94.8% of children
with IDD had a primary medical care visit, whereas only 80.4% of children without IDD
did. Larger proportions of children without IDD had another child or adult from the same
household also enrolled in Medicaid and lived in a dental HPSA.

Dental Utilization
Table 2 displays the cumulative proportions of children with a first dental visit at specified
time intervals unadjusted for covariates but adjusted for censoring. About 32% had a first
dental visit within 6 months of enrollment; this proportion increased to 49%, 64%, and 74%
by years 1, 2, and 3, respectively. After 6 months, the proportion of children without a dental
visit remained higher for children with IDD than for those without IDD (Figure 1), although
these differences did not reach statistical significance (P=.22). Among all children who had
their first dental visit within 6 months of enrollment, those with no primary medical care
visit were the smallest group (22%); the corresponding rate was about 35% for those with a
primary medical care visit.

Cox Regression Model
Table 3 presents results from the multiple-variable Cox regression model. Because one
covariate—whether the child had a primary medical care visit—violated the proportional
hazards assumption, we included this variable in the Cox regression model as a time-
dependent covariate. We also tested for a potential interaction between the child and adult
Medicaid enrollee variables and did not find evidence of a significant interaction (P=.56).

Chi et al. Page 4

Am J Public Health. Author manuscript; available in PMC 2011 May 16.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



After adjusting for covariates, we found that newly Medicaid-enrolled children with IDD
were 31% less likely to have had an earlier first dental visit than those without IDD (P=.04).
Children with an acute condition were 14% more likely than healthy children to have earlier
first dental visits. There was no significant difference in timing of first dental visits between
healthy children and those with any chronic condition. Children aged 6 to 8 years were
significantly more likely to have had earlier first dental visits than those aged 3 to 5 years
(P<.01).

Children with a primary medical care visit were 1.5 times more likely to have had an earlier
first dental visit (95% confidence interval [CI] =1.38, 1.61; P < .001) than were those
without a primary medical care visit, although the impact of this variable decreased over
time (P = .009). In other words, the benefits associated with primary medical care visits
appeared to be stronger initially and to decline with time. There were no significant
differences in the time to first dental visit by gender. Children with another Medicaid-
enrolled child in the same household were 8% more likely to have had an earlier first dental
visit (adjusted hazard ratio [AHR] =1.08; 95% CI =1.00, 1.16; P= .045), whereas those with
a Medicaid-enrolled adult in the same household were 11% less likely to have had an earlier
first dental visit (AHR = 0.89; 95% CI = 0.81, 0.96; P = .003). Children in non-metropolitan
areas were generally less likely to have had earlier first dental visits, as were those who lived
in a dental HPSA.

DISCUSSION
This is the first published study to examine the time to first dental visit for newly Medicaid-
enrolled children with and without IDD. From a public health perspective, not only do
earlier first dental visits provide an opportunity to prevent disease; they also may result in
less invasive and less costly interventions when treatment is required. Our findings suggest
that newly Medicaid-enrolled children with IDD were significantly less likely to have had
earlier first dental visits than those without IDD. In addition, other factors—such as age,
primary medical care visits, family structure, and not living in a dental HPSA—were also
associated with earlier first dental visits. Our study has 3 main strengths: (1) use of both
diagnosis-based and non-diagnosis-based case-finding criteria to identify children with and
without IDD, (2) an assessment of utilization over multiple years, and (3) adjustment for
overall health status.

Compared with previous findings reported by Damiano et al., the proportion of children in
our study with a first dental visit within 6 months of enrollment (0.32) was similar to the
rates for newly enrolled children in the Iowa Separate State Children’s Health Insurance
Program (S-SCHIP) 2 or S-SCHIP 3 dental plans (0.30–0.36), which offer more generous
reimbursement rates.40 In addition, the proportion of children in our study with a first dental
visit within 6 months of enrollment was higher than that of children enrolled in the less
generous S-SCHIP 1 dental plan or Medicaid dental program (0.21–0.23). Furthermore, the
cumulative year 1 utilization rate from our study (0.49) was 7 points higher than the rate
reported for newly Medicaid-enrolled children aged younger than 19 years in the Damiano
et al. study (0.42). One explanation for this difference is that our study focused on children
in groups that typically have higher rates of dental utilization.32 In light of the potential for
overestimated utilization rates, we can surmise that our cumulative 3-year rate for children
in the Medicaid program was lower than that for new SCHIP enrollees in Damiano et al.40

This is consistent with previous findings by Brickhouse et al. that Medicaid-enrolled
children had worse access to dental care than their SCHIP-enrolled counterparts.41

There are no other studies in the literature to which our results could be compared. In the
context of available studies, our findings suggest that although short-term utilization for
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children enrolled in Medicaid was similar to that of SCHIP enrollees, in the long term,
children in Medicaid were less likely to use dental care.

We see 3 possible explanations for the difference in time to first dental visit for children by
IDD status. (1) Caregivers of children with IDD may have difficulties finding a dentist
willing to see their child, which could lead to delayed first dental visits. (2) Caregivers of
children with IDD, many of whom see a health care professional, may receive inconsistent
information on when the first dental visit should take place, which could lead to confusion.
(3) Children with IDD may have other medical problems that require more immediate
attention than oral health. These factors suggest that improving access to dental care for
children with IDD will require interventions that focus on caregivers as well as dentists and
other medical professionals.

After adjusting for other factors, we found that children aged 6 to 8 years were more likely
to have earlier first dental visits than children aged 3 to 5 years. Dentists may be more
willing to see older children because they are easier to manage in the office. An equally
plausible explanation is that older children have greater unmet demand for dental care. In
other words, among children newly enrolled in Medicaid, an older child might access dental
care sooner than a younger child because of higher levels of accumulated disease and greater
perceived need for care. However, the types of treatment required by older children are
likely to be more costly and invasive.42 Given the cumulative nature of dental caries, one
way to reduce pent-up demand for care in the long term is to ensure proper access to earlier
first dental visits and to provide appropriate preventive dental care for high-risk children.43

We found that primary medical care visits were related to earlier first dental visits, which is
consistent with previous work.32,44 Selection bias cannot be ruled out as an alternative
explanation for this finding, but it appears that children who access prevention-oriented
medical care are more likely to exhibit desirable dental utilization patterns. Pediatricians,
family practice physicians, and other health care professionals play a critical role in
reinforcing positive behaviors related to oral health, performing oral health screenings,
delivering appropriate preventive dental care, and referring children to a dentist by age 12
months.45–52 Thus, medical visits are a potential conduit through which a publicly insured
child’s access to earlier first dental visits can be improved. We expect future research to
further clarify the relationship between the timing and frequency of specific types of medical
care use and dental utilization.

Also consistent with previous findings is the significance of family-structure variables (e.g.,
whether there was another child or adult also enrolled in Medicaid).32 The positive
relationship between having multiple children from the same household enrolled in
Medicaid and earlier first dental visits is an indication that the caregivers for these children
may have an easier time coordinating dental appointments. Furthermore, caregivers of a
child with a history of dental disease and treatment might be more inclined to take younger
siblings in for earlier first dental visits, to avoid caries-related morbidities. The negative
relationship we observed between the adult variable and dental utilization suggests that these
households have life stressors that make it difficult for caregivers to take their children in for
earlier first dental visits. What our data do not tell us is the adults’ Medicaid enrollment
status at or near the time of the children’s first dental visit. Given the relationship between
access to dental care for children and caregivers, a child with a caregiver who lost eligibility
at a critical time may have missed an opportunity to visit the dentist. Enrolling adults from
households with a Medicaid-enrolled child reduces the likelihood of the child losing
Medicaid benefits,53 which might ensure adequate access to dental care for the entire
household.
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Finally, our results suggest that children living in a dental HPSA and in nonmetropolitan
areas were less likely to have earlier first dental visits. These findings are not surprising,
given that HPSAs are regions with a limited number or maldistribution of dentists. Children
living in a dental HPSA or in rural areas may have to travel longer distances to access dental
care, which requires reliable transportation; also, a caregiver often must take time off from
work. These findings indicate the need for policies aimed at increasing the number of
dentists practicing in dental HPSAs through incentives such as student loan forgiveness.

Collectively, our results support the conceptual model of oral health disparities by Patrick et
al., which proposes that ascribed, proximal, immediate, intermediate and distal factors are
important determinants of access to dental care.35 Variables from all 5 conceptual domains
were significantly associated with the time to first dental visit for newly Medicaid-enrolled
children in our sample. This suggests that the determinants of first dental visits are complex
and operate at multiple levels. Given the complexity of dental care access, future
interventions and research will need to focus on multilevel models and analytic methods.
Given the magnitude of the hazard ratios, it appeared that previous access to primary
medical care, a distal factor, was the most important determinant of earlier first dental visits
for Medicaid-enrolled children aged 3 to 8 years. The relationship between medical and
dental care utilization has implications for the development of medical office-based clinical
interventions aimed at increasing access to dental care services for publicly insured children.

This study has a number of limitations. First, the generalizability of our findings is limited to
children aged 3 to 8 years who were newly enrolled in Medicaid. We focused our study on
younger children because this is a time when dental care has both immediate benefits and
benefits that can last throughout childhood.54,55 Children with IDD, on average, require
intensive, costly medical care,56 which means that most are enrolled in Medicaid from a
young age so they can access these services. Second, our definition of baseline did not allow
us to account for children who moved after baseline. Housing instability makes it difficult to
establish and maintain a dental home, a potentially problematic phenomenon for Medicaid-
enrolled households. Future studies might examine this issue with a fluid model that takes
into account changes in the place of residence.

Third, it is possible that we overestimated the proportion of children without a visit within 3
years (25%) because a child could have accessed dental care through private dental
insurance provided by a caregiver. Fourth, we were unable to include in our models the
behavioral determinants of access, which are critical in the oral health disparities model by
Patrick et al.35 This limitation can be addressed in the future by collecting data from
caregivers and dentists and linking these data to dental claims files. Finally, the lack of
clinical data prevented us from assessing the level of unmet dental need, another limitation
that should be addressed in future investigations.

In conclusion, the results of this study suggest a significant difference in the time to first
dental visit for newly enrolled IDD and non-IDD children in the Iowa Medicaid program.
Other factors, such as primary medical care visits, older age, family structure, and not living
in a dental HPSA, were significantly associated with earlier first dental visits.

What is most worrisome is that after 3 years, 1 in 4 children failed to access any dental care.
This brings attention to a larger problem: all Medicaid-enrolled children encounter barriers
to access. Although dental visits are not a panacea for reducing oral health disparities, they
are an important part of ensuring optimal oral health, especially if these visits are timed
appropriately. Future research efforts should focus on identifying the behavior-related
determinants of first dental visits, especially from caregivers and dentists. This information
can then be used to develop clinical interventions and policies aimed at improving access to

Chi et al. Page 7

Am J Public Health. Author manuscript; available in PMC 2011 May 16.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



earlier first dental visits and eliminating disparities in access to dental care for all Medicaid-
enrolled children.
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FIGURE 1. KaplanMeier survival curves for newly Medicaid-enrolled children with and without
an intellectual or developmental disability (IDD), and the time to first dental visit, in months:
Iowa, 2005–2007
Note. mrdd = mental retardation and developmental disability Log-rank test: P = .22. The
dashed line represents children with IDD; the solid line, children without IDD.
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TABLE 1

Newly Medicaid-Enrolled Children Aged 3–8 Years: Iowa, 2005

Variable

Children With an IDD
(n = 96), No. (%) or

Mean ± SD

Children Without an
IDD (n = 5295), No. (%)

or Mean ± SD

Total Study Population
(N = 5391), No. (%) or

Mean ± SD

Ascribed factors

Clinical Risk Group

 Healthy 40 (41.7) 4304 (81.3) 4344 (80.6)

 Acute condition 7 (7.3) 427 (8.1) 434 (8.1)

 Single minor chronic condition 7 (7.3) 220 (4.2) 227 (4.2)

 Minor chronic in multiple systems 0 (0.0) 2 (< 0.1) 2 (< 0.1)

 Single dominant or moderate chronic condition 27 (28.1) 289 (5.5) 316 (5.9)

 Significant chronic disease in multiple systems 12 (12.5) 47 (0.9) 59 (1.1)

 Dominant chronic in 3 or more systems 0 (0.0) 0 (0.0) 0 (0.0)

 Dominant and metastatic malignancies 0 (0.0) 3 (0.1) 3 (0.1)

 Catastrophic condition 3 (3.1) 3 (0.1) 6 (0.1)

Age, y

 Mean ± SD 5.3 ± 1.7 5.2 ± 1.7 5.2 ± 1.7

 3 20 (20.8) 1056 (19.9) 1076 (20.0)

 4 17 (17.7) 1032 (19.5) 1049 (19.5)

 5 16 (16.7) 938 (17.7) 854 (17.7)

 6 18 (18.8) 803 (15.2) 821 (15.2)

 7 11 (11.5) 755 (14.3) 766 (14.2)

 8 14 (14.6) 711 (13.4) 725 (13.4)

Gender

 Female 31 (32.3) 2612 (49.3) 2643 (49.0)

 Male 65 (67.7) 2683 (50.7) 2748 (51.0)

Total length of Medicaid enrollment, mo

 Mean ± SD 41.3 ± 8.2 30.0 ± 13.5 30.2 ± 13.5

 6 0 (0.0) 99 (1.9) 99 (1.8)

 7–12 1 (1.0) 902 (17.0) 903 (16.8)

 13–24 7 (7.3) 1008 (19.0) 1015 (18.8)

 25–36 88 (91.7) 3286 (62.1) 3374 (62.6)

Proximal factor

Any primary medical care visits by child in 2005 (yes) 91 (94.8) 4259 (80.4) 4350 (80.7)

Immediate factors

At least one Medicaid-enrolled child in the household
(yes)

37 (38.5) 4241 (80.1) 4278 (79.4)

At least one Medicaid-enrolled adult in the household
(yes)

21 (21.9) 2889 (54.6) 2910 (54.0)

Intermediate factors

Degree of rurality of child’s county of residence

 Metropolitan 67 (69.8) 2950 (55.7) 3017 (56.0)

 Urban adjacent to metropolitan 13 (13.5) 1041 (19.7) 1054 (19.6)
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Variable

Children With an IDD
(n = 96), No. (%) or

Mean ± SD

Children Without an
IDD (n = 5295), No. (%)

or Mean ± SD

Total Study Population
(N = 5391), No. (%) or

Mean ± SD

 Urban nonadjacent to metropolitan 13 (13.5) 995 (18.8) 1008 (18.7)

 Rural 3 (3.1) 309 (5.8) 312 (5.8)

Distal factor

Resides in a dental HPSA (yes) 51 (53.1) 3385 (63.9) 3436 (63.7)

Note. HPSA = Health Professional Shortage Area; IDD = intellectual or developmental disability.
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TABLE 3

Final Cox Regression Model With Time-Dependent Covariate for Time to First Dental Visit for Children
Aged 3–8 Years (N=5391), After Medicaid Enrollment in 2005: Iowa, 2005–2007

Covariate AHR (95% CI) Pa

Main independent variable

Identified with an IDD

 Yes 0.69 (0.31, 0.99) .04

 No (Ref) 1.00 …

Ascribed factors

Clinical Risk Group

 Healthy (1) (Ref) 1.00 …

 Acute (2) 1.14 (1.01, 1.29) .032

 Chronic (3, 4) 1.11 (0.95, 1.30) .2

 Chronic (5–9) 1.08 (0.95, 1.23) .235

Age, y

 3–5 (Ref) 1.00 …

 6–8 1.10 (1.03, 1.18) .006

Gender

 Girl 1.05 (0.98, 1.11) .14

 Boy (Ref) 1.00 …

Proximal factor

Child had any primary medical care visit

 Yes 1.51 (1.38, 1.61) .001

 No (Ref) 1.00 …

Time-dependent covariate: Primary medical care visit*log(time) 0.87 (0.78, 0.96) .009

Immediate factors

At least one Medicaid-enrolled child in the household

 Yes 1.08 (1.00, 1.16) .045

 No (Ref) 1.00 …

At least one Medicaid-enrolled adult in the household

 Yes 0.89 (0.81, 0.96) .003

 No (Ref) 1.00 …

Intermediate factor

Degree of rurality of child’s county of residence

 Metropolitan (Ref) 1.00 …

 Urban adjacent to metropolitan 0.83 (0.76, 0.91) .001

 Urban nonadjacent to metropolitan 0.84 (0.76, 0.92) .001

 Rural 0.90 (0.78, 1.05) .167

Distal factor

Resides in a dental HPSA

 Yes 0.92 (0.83, 0.99) .028

 No (Ref) 1.00 …
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Note. AHR = adjusted hazard ratio; CI = confidence interval; IDD = intellectual or developmental disability; HPSA = federally designated Health
Professional Shortage Area; N/A = not applicable.

a
α = .05.
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