
Medical Home Disparities for Children by Insurance Type and
State of Residence

Joseph S. Zickafoose,
Child Health Evaluation and Research Unit, Division of General Pediatrics, University of
Michigan, 300 NIB, Room 6C15, Ann Arbor, MI 48109, USA, josephzi@med.umich.edu

Achamyeleh Gebremariam, and
Child Health Evaluation and Research Unit, Division of General Pediatrics, University of
Michigan, 300 NIB, Room 6C15, Ann Arbor, MI 48109, USA

Matthew M. Davis
Child Health Evaluation and Research Unit, Division of General Pediatrics, University of
Michigan, 300 NIB, Room 6C15, Ann Arbor, MI 48109, USA

Department of Internal Medicine, Gerald R. Ford School of Public Policy, University of Michigan,
Ann Arbor, MI, USA

Abstract
The objectives of this study are (1) to compare the prevalence of a medical home between children
with public and private insurance across states, (2) to investigate the association between a
medical home and state health care characteristics for children with public and private insurance.
We performed a cross-sectional analysis of the 2007 National Survey of Children’s Health,
estimating the prevalence of parents’ report of a medical home and its components for publicly-
and privately-insured children in all 50 states and the District of Columbia. We then performed a
series of random-effects multilevel logistic regression models to assess the associations between a
medical home and insurance type, individual sociodemographic characteristics, and state level
characteristics/policies. The prevalence of a medical home varied significantly across states for
both publicly- and privately-insured children (ranges: 33–63 % and 57–76 %, respectively).
Compared to privately-insured children, publicly-insured children had a lower prevalence of a
medical home in all states (public–private difference: 5–34 %). Low prevalence of a medical home
was driven primarily by less family-centered care. Variation across states and differences by
insurance type were largely attributable to lower reports of a medical home among traditionally
vulnerable groups of children, including racial/ethnic minorities and non-English primary
language speakers. The prevalence of a medical home was not associated with state level
characteristics/policies. There are significant disparities between states in parents’ report of a
medical home for their children, especially for publicly-insured children. Interventions seeking to
address these disparities will need to target family-centered care for traditionally vulnerable
populations of children.
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Introduction
The medical home model has taken a central role in efforts to improve the delivery of
primary care for children. A medical home is defined by the American Academy of
Pediatrics (AAP) as a source of primary care that is “accessible, continuous, comprehensive,
family centered, coordinated, compassionate, and culturally effective,” with the goal of
improving delivery of preventive care as well as management of chronic disease [1].

Medical home programs for children are funded in nearly every state by public and private
insurers [2-4]. Although the historic focus of medical home initiatives has been on children
with special health care needs, many of these programs also target healthy children. As most
state programs began in 2007 or later [3], there are few baseline estimates at the state level
to evaluate the progress of these efforts.

There are compelling reasons to investigate variation across states in medical homes for
children. Differences between states could influence the ability of primary care providers to
provide care consistent with a medical home. There are significant differences in private
insurance markets and regulations with important effects on primary care [5]. Additionally,
due to the state-federal partnership model for Medicaid and the Children’s Health Insurance
Program (CHIP), public insurance policies can differ dramatically between states [6]. A
prior study suggested significant state variation in medical homes for children with special
health care needs [7], but state-level influences on medical homes have not been
investigated for primarily healthy populations of children.

Additionally, differential access to primary care between publicly- and privately-insured
children could result in within-state disparities between these groups. Historically, children
with public insurance have had less access to primary care compared to those with private
insurance [8, 9]. A recent study suggests that a public–private medical home disparity exists
on the national level [10], but this has not been investigated at the level of individual states.

This study sought to investigate the relationship between the medical home and state factors
by addressing three research questions: (1) Does the prevalence of a medical home differ for
children with public versus private insurance within states?; (2) Does the prevalence of a
medical home vary between states for children with public versus private insurance?; (3) Is
between-state variation in the prevalence of a medical home associated with state-level
demographic or insurance characteristics?

Methods
We performed a cross-sectional analysis of the 2007 National Survey of Children’s Health
(NSCH), estimating the prevalence of a medical home and its components for children with
public and private insurance in all 50 states and the District of Columbia (subsequently
referred to as “states”). We then performed a series of random-effects multilevel logistic
regression models to assess the associations between a medical home and insurance type,
other sociodemographic characteristics, and state-level factors.

Data Sources
For a complete description of the 2007 NSCH, please see the introduction to this
supplement. The publicly-available data set used for this study contained the original survey
data, as well as derived variables used to construct the medical home composite [11]. These
data were supplemented with state-level data for 2007 from several sources, including the
U.S. Census Bureau (state-level demographic data, including prevalence of minorities and
those who speak a primary language other than English) [12], the American Medical
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Association Masterfile (physician workforce data) [13], the Uniform Data System of the
Health Resources and Services Administration [percentage of individuals with an income of
less than 200 % federal poverty level (FPL) who were served by a community health center
(CHC)] [14], and the website of the Henry J. Kaiser Family Foundation (Medicaid-to-
Medicare reimbursement rates for primary care, percent of Medicaid enrollees in managed
care, and overall health maintenance organization (HMO) market penetration) [6].

Dependent Variable: Medical Home Composite
The medical home composite is a dichotomous indicator of parent report of a medical home.
The composite is constructed from 18 questions in the 2007 NSCH to reflect multiple
aspects of the 2002 AAP definition of the medical home [15]. For a child to have a medical
home, the parent must indicate the presence of five components: (1) usual source of care; (2)
personal doctor/nurse; (3) family-centered care; (4) care coordination, if needed; and (5) no
difficulty getting referrals, if needed [15]. If any component is absent, the child is considered
to not have a medical home. Family-centered care made up the largest component, with 5
questions required for all respondents (see Table 3) and an additional question about
interpreters, if needed. The medical home composite variable was missing in 4 % of the
sample of publicly- and privately-insured children.

Independent Variables
For the multilevel models, we examined several individual-level characteristics previously
shown to be associated with a medical home, including child age, race/ethnicity, gap in
insurance coverage during the prior year, and special health care needs; parent education;
and household structure, income, and primary language [7, 16-20]. A single imputation of
the poverty level was used for 8.5 % of the sample with missing income data [21]. After
children with missing medical home data were excluded, 1.9 % of the population had
missing data on the independent variables of interest.

We hypothesized associations between the state prevalence of medical home and several
state-level health care variables, some specific to publicly- or privately-insured children and
some applicable to both. For both groups, we assessed associations with primary care
workforce for children (pediatricians plus family physicians) and diversity of the state
population (percent that did not speak English as a primary language, percent that was
minority race/ethnicity). These diversity variables were included based on significant
findings in a prior study of children with special health care needs [7] and the hypothesis
that providers in more diverse states may be more comfortable at providing care consistent
with a medical home to a diverse population. For publicly-insured children, we included the
percent of Medicaid enrollees in managed care and the state Medicaid-to-Medicare payment
ratio for primary care services, as a measure of the relative attractiveness of Medicaid fees
within a given state [22]. Because CHCs can be a critical source of primary care for
publicly-insured children and are often designed around a medical home model, we also
included the percent of individuals with incomes less than 200 % FPL who were served by
CHCs. For privately-insured children, we included the penetration rate of HMOs in the
overall state insurance market. Data on primary care payment in the private insurance
markets were not available.

Analysis
We calculated the prevalence of a medical home for publicly- and privately-insured children
nationally and in all states. For each state, differences in prevalence by insurance type were
assessed using χ2. We then fit a random-effects (random-intercept) multilevel logistic
regression model with children nested in states and included a random slope term for
insurance type to assess the independent association between insurance type and the
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probability of a medical home, as well as any variation in the degree of this association
across states, unadjusted and adjusted for individual-level sociodemographic characteristics.
To illustrate the effect of this adjustment on medical home prevalence, we used the
multilevel model to predict the probability that a child would have a medical home in each
state if the child had sociodemographic characteristics reflecting national averages.

Next, we calculated the prevalence of all five components of the medical home composite in
each state for children with public and private insurance. As the medical home composite is
an all-or-none measure, we identified the component with the lowest prevalence in each
state, which would be the primary contributor to the overall prevalence of a medical home.
Because family-centered care encompassed the largest number of questions in the
composite, we also compared responses between the groups for the five questions that
applied to all respondents.

Lastly, we performed a series of random-effects multilevel logistic regression models to
estimate the association of individual- and state-level characteristics with the probability of a
medical home. Separate models were fit for children with public and private insurance due
to the differences in state-level factors hypothesized to influence care. For each group, we
performed a series of three models. Model 1 (“empty” model) was used to assess state-to-
state variation without adjustment for any individual or state characteristics [23, 24]. Model
2 included individual characteristics to estimate the degree to which state-to-state variation
is attributable to the composition of individuals in each state. Model 3 (full model) included
individual and state characteristics to assess if state-level factors influence the probability of
having a medical home after adjustment for individual characteristics.

We summarized data from our multilevel logistic models in several ways based on
recommendations from the literature [23, 24]. First, we present the state-level (level 2)
variance for each model. In the first (“empty”) model, this allows an assessment of the
degree of state-to-state variance. In subsequent models, changes in the state-level variance
can be used to assess the explanatory power of the variables included. Changes in state-level
variance between each subsequent model are summarized as the proportional change in
variance. Next, we calculated the median odds ratio from the state-level variance of each
model. The median odds ratio is a summary statistic for the area-level effect on an outcome;
in this case, it represents the median odds of an individual child having a medical home if
the child lived in a state with high versus low prevalence of medical home [23]. For
example, a median odds ratio of 1.4 would suggest that moving from a low prevalence state
to a high prevalence state would increase a child’s odds of having a medical home 1.4 times,
on average. Additionally, the median odds ratio can be compared to the odds ratios for other
variables in the model. Finally, we present the associations between medical home and
individual- and state-level variables as odds ratios with robust standard errors.

All analyses were performed using Stata 10.1 (StataCorp LP, College Station, TX, USA).
Due to the complex survey design, survey commands were used in bivariate analyses to
account for stratification by state and to adjust for unequal probability of selection, using the
supplied survey weights. Multilevel models were fit using the publicly-available add-on
program GLLAMM [25]. This program was chosen to allow for the estimation of multilevel
models using complex survey data with design weights [26, 27]. Although consensus on
multilevel analysis with complex survey data is still emerging, we followed
recommendations to fit models with survey weights re-scaled using “method 2” given
moderate cluster sizes for publicly-insured children (~ 200 per state) [26, 28, 29].
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Results
The characteristics of children with public and private insurance in the United States who
participated in the 2007 NSCH are shown in Table 1.

National Estimates of Medical Home Prevalence
The national prevalence of a medical home for all children was 57.5 % (95 % CI 56.7–58.4
%). There was a significant difference in medical home prevalence between privately- and
publicly-insured children (66.5 vs. 45.4 %, p < 0.001).

State Estimates of Medical Home Prevalence
The prevalence of a medical home varied significantly across states for children with public
and private insurance (Table 2). For privately-insured children, the lowest prevalence was
57 % in Nevada, and the highest prevalence was 76 % in Nebraska. For publicly-insured
children, the lowest prevalence was 33 % in Texas, and the highest prevalence was 63 % in
Vermont.

In all states, publicly-insured children had a lower prevalence of a medical home compared
with privately-insured children (Table 2). The size of the medical home gap between
publicly- and privately-insured children varied widely among states, from a low of 5 % in
West Virginia to a high of 34 % in Texas. In bivariate analyses, this gap by insurance type
was statistically significant in nearly all states (exceptions: FL, ND, WV).

In the multilevel analysis adjusting only for insurance type, publicly-insured children had a
lower odds of a medical home compared to privately-insured children [public adjusted odds
ratio: 0.48 (95 % CI 0.45–0.51)]. The magnitude of this association did not vary
significantly across states [random slope variance: 0.049 (SE 0.027)]. Predicted probabilities
of a medical home from this model were similar to measured prevalence estimates (Table 2).
In the model adjusting for additional sociodemographic characteristics, publicly-insured
children still had a lower odds of a medical home compared to privately-insured children,
but the odds ratio approached the null [public adjusted odds ratio: 0.91 (95 % CI 0.85–
0.97)]. Although there was statistically significant variance across states in this public–
private medical home gap [random slope variance: 0.028 (SE 0.007)] in the adjusted model,
this variation did not appear to be meaningful. The predicted probabilities of a medical home
from this adjusted model showed small public–private medical home gaps (range: 2–4 %)
and very limited state-to-state variation for each group (public range: 56–58 %; private
range: 59–60 %) (Table 2).

State Estimates of Medical Home Components
The medical home components that applied to every child were: usual source of care,
personal doctor/nurse, and family-centered care. Parents reported a high prevalence of a
usual source of care (public range: 86–98 %; private range: 94–99 %) and a personal doctor/
nurse (public range: 84–97 %; private range: 89–99 %). In every state, family-centered care
was the component of the medical home with the lowest prevalence for children with both
public (range: 45–76 %) and private insurance (range: 68–82 %). In states with low medical
home prevalence, publicly-insured children were less likely to report nearly all aspects of
family-centered care (Table 3).

There was state-to-state variation in care coordination and problems getting referrals, but
these had limited effect on the overall prevalence of a medical home due to the relatively
low percentage of children needing these services (41 % for care coordination and 16 % for
referrals). In many states, low percentages of both publicly- and privately-insured children
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reported receiving needed help with care coordination (public range: 54–74 %; private
range: 64–81 %). There was also significant state variation in those with no problems getting
needed referrals (public range: 52–97 %; private range: 80–94 %).

Medical Home Prevalence: Associations with Individual and State Characteristics
Table 4 presents the series of multilevel logistic models for children with public and private
insurance. The “empty” models show small but significant state-level variance for both
publicly- and privately insured children.

For children with public insurance, the majority of state-to-state variation in the prevalence
of a medical home was attributable to the sociodemographic characteristics of children
within different states (proportional change in variance from model 1 to model 2: −67 %)
(Table 4). Publicly-insured children had significantly lower odds of having a medical home
if they were school-aged or adolescent, were minority race/ethnicity, spoke a primary
language other than English, had a special health care need, had a gap in insurance coverage
in the prior year, or had a parent with a high school education or less. In the final model with
individual and state characteristics, state-level variables explained little of the residual state-
level variance (proportional change in variance from model 2 to model 3: −16 %) and were
not significantly associated with the odds of a publicly-insured child having a medical home
(Table 4).

For privately-insured children, a smaller proportion of state-to-state variation in the
prevalence of a medical home was attributable to individual child characteristics
(proportional change in variance from model 1 to model 2: −26 %) (Table 4). The same
child characteristics were associated with lower odds of having a medical home as for
publicly-insured children. Additionally, odds of a medical home were lower for those with a
lower household income and a household composition other than two biological parents.
Although the addition of state-level variables explained a proportion of the residual variance
(proportional change in variance from model 2 to model 3: −39 %), none of the specific
state-level variables were significantly associated with the odds of having a medical home
for privately-insured children (Table 4).

Discussion
In this large nationally representative survey, the prevalence of parental report of a medical
home varies significantly among states, particularly for publicly-insured children. A prior
study showed state variation in the prevalence of medical homes for children with special
health care needs [7], but this is the first study to show similar findings for predominantly
healthy children. These results also demonstrate that a disparity in medical home by
insurance type is present in nearly every state, but varies significantly in size. The state-
specific findings of this study provide an important baseline against which to measure the
progress of the many public, private, and mixed-payer medical home initiatives for children
[2-4].

A public–private medical home disparity has previously been shown at the national level
and was largely attributable to the sociodemographic differences between the groups [10]. In
this study, the public–private disparity, and state variation in the size of this disparity, were
also largely attributable to a higher representation of traditionally marginalized populations
in public insurance and in specific states. This is consistent with prior studies showing
medical home disparities for these populations [7, 16-20]. In the final multilevel models for
both publicly- and privately-insured children, the median odds ratios were statistically
significant, but the values of these median odds ratios were close to one. Due to the nature of
odds ratios for common outcomes, these values are unlikely to indicate practically
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meaningful state-to-state variation in the prevalence of a medical home, after accounting for
individual sociodemographic characteristics. The results here reemphasize the importance of
primary care policies targeting vulnerable populations of children, particularly among
publicly-insured populations.

Surprisingly, none of the state-level characteristics included were associated with the
prevalence of a medical home. Although we included state characteristics that were
significant predictors in a prior study [7] and those promoted as key determinants of primary
care access and quality, these characteristics are not specific to medical home
implementation and, thus, may not be strongly linked to the prevalence of a medical home.
Additionally, we used cross-sectional state characteristics and did not assess the influence of
state policies leading up to 2007. Future work should utilize longitudinal study designs to
explore the influence of broad state insurance policies as well as specific programs
promoting medical home implementation.

The lack of association of state characteristics with medical home prevalence may also be
attributable to the observation that variation in this measure of the medical home was driven
primarily by variation in parents’ report of family-centered care. The state characteristics we
studied were more likely to be associated with access to a usual source of care or personal
doctor or nurse, but there was limited variation across states for these components.
Interventions to improve this parent-reported measure of the medical home will need to
target the family-centered care component, requiring efforts to promote provider
communication skills and parent empowerment to engage providers. A key potential policy
is the inclusion of parent (patient) perspectives in medical home implementation and
outcome measurement [30, 31].

The analyses in this study have several limitations. All data were cross-sectional and cannot
determine causality or the potential influence of policies prior to 2007. Parent report of
provider behavior may not accurately reflect actual behavior, although arguably parents’
perceptions of family-centered care and care coordination may be as important for
satisfaction and health care decisions as “objective” provider behavior.

In conclusion, there are significant disparities between states in parents’ report of a medical
home for their children, especially for publicly-insured children. Interventions seeking to
address these disparities will need to target family-centered care for marginalized
populations.
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Table 1

Demographic characteristics of children with public and private insurance in the United States, 2007 National
Survey of Children’s Health

Public insurance Private insurance

Survey populationa 19,748 64,165

Weighted population

 n 21,205,602 45,073,890

 % of total populationb 29 62

Child age in years, % (95 % CI)c, d

 0–5 40 (38–41) 31 (30–32)

 6–11 32 (30–33) 32 (32–33)

 12–17 29 (27–30) 37 (36–38)

Race/ethnicity, % (95 % CI)c, d

 White, non-Hispanic 35 (33–36) 69 (68–71)

 African-American, non-Hispanic 25 (24–27) 9 (9–10)

 Hispanic 32 (30–34) 12 (11–13)

 Other 9 (8–10) 10 (9–10)

Non-English primary language, % (95 % CI)c 23 (22–25) 5 (5–6)

Children with special health care needs, % (95 % CI)c 24 (22–25) 18 (17–19)

Insurance gap over prior 12 months, % (95 % CI)c 13 (11–14) 4 (3–4)

Household income, % (95 % CI)c, d

 ≥400% FPL 4 (3–5) 44 (43–45)

 200–399% FPL 16 (15–18) 39 (38–40)

 100–199% FPL 34 (33–36) 13 (12–14)

 0–99% FPL 45 (44–47) 4 (3–4)

Parental education, % (95 % CI)c

 >High school 36 (34–37) 78 (77–78)

 12 years/high school graduate 39 (38–41) 18 (17–19)

 <High school 25 (24–27) 4 (4–5)

Family structure, % (95 % CI)c

 Two parents 54 (52–56) 86 (85–87)

 Single mother 36 (34–37) 10 (10–11)

 Other 10 (9–11) 4 (3–4)

a
Total survey population n = 91,642, weighted n = 73,758,616

b
Sample also included 9 % uninsured, not included in this analysis, and 1 % missing data

c
Differences by insurance type significant at p < 0.05

d
Percentages may not sum to 100 % due to rounding
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