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Abstract Objectives The patient centered medical home
is now widely supported as a strategy for delivering high
quality primary care. The objective of this study was to
examine whether children’s primary care experiences
nationally have become more aligned with the medical
home model over time, and how this may have varied for
vulnerable children. Methods This study analyzed data on
289,672 children, aged 0-17 years, of families responding
to one of three iterations of National Survey of Children’s
Health from 2003, 2007 and 2011-2012. Each year, we
assessed indicators of four medical home features (access,
continuity, comprehensiveness, and family-centeredness)
and a total medical home score for children nationally and
for those with a set of social and demographic risk factors.
Results Indicators of access and continuity, and total
medical home scores fluctuated but improved overall from
2003 to 2012 (7.1, 6.7 and 1.4 % point increases, respec-
tively), while indicators of comprehensiveness and family-
centered care measures declined (2.4 and 1.8 % point
decreases, respectively). Children with the highest levels of
social and demographic risk experienced larger fluctuations
in these measures over time. Conclusions for Practice
There were improvements in the extent to which children’s
primary care experiences aligned with a medical home
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model, though not linearly or for all component features.
Children with more risk factors experienced more volatile
changes, suggesting a particular need to attend to the pri-
mary care experiences of the most vulnerable children.
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Significance

There has been growing recognition and investment in
recent years into the implementation of the medical home
as a model of delivering primary care. Mechanisms are
needed to monitor changes in its practice over time. In this
study, we examined national trends in indicators of medical
home experiences of children from 2003 to 2012. We
found that there were some improvements in indicators of
access and continuity, but declines in comprehensiveness
and family-centered care. Children considered the most
vulnerable experienced particular volatility over time.

Introduction

The concept of a medical home is now firmly cemented in
the national dialogue regarding health care quality
improvement. This is perhaps made most clear by its
inclusion in the Patient Protection and Affordable Care Act
(ACA) of 2010, with the federal government now having
invested over $35 million in promoting its practice [1, 2].
Major physician organizations, including the American
Academy of Pediatrics (AAP), have been at the heart of the
medical home movement and have issued key policy
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statements defining this model of primary care and sup-
porting its advancement [1, 3].

There is widespread agreement that the medical home
model is an approach to delivering primary care that
facilitates partnerships between patients and their provi-
ders, with aims to improve efficiency and patient outcomes.
In defining the medical home, the AAP emphasized seven
features, specifying that care should be: accessible, con-
tinuous, comprehensive, coordinated, family-centered,
compassionate, and culturally effective [4]. A medical
home model is thought to benefit patients, in part, by
encouraging an ongoing relationship between patients and
providers, and creating an environment that facilitates
communication by focusing on the patient and family.

With the widespread promotion of the medical home
model comes a growing need to monitor the extent to
which patient experiences are increasingly aligned with
this model. Many organizations have embraced the
approach by the National Committee on Quality Assur-
ance, which mainly measures structural elements within the
delivery of services, and providers who apply may achieve
medical home “recognition”. Monitoring experiences this
way, however, misses practices that have not sought such
recognition but still likely deliver some or most features of
the medical home. Needed are feasible, national mecha-
nisms for monitoring changes in practice over time in both
delivery and receipt of care aligned with a medical home.
Such monitoring may help assess if the ACA and the ini-
tiatives it funds have had their intended impacts.

Opportunities exist to assess whether patient experi-
ences in primary care are aligning with the medical home
model, particularly for children, through nationally repre-
sentative population surveys. The National Survey of
Children’s Health (NSCH) is one of two major surveys (the
other being the more narrowly targeted National Survey of
Children with Special Health Care Needs) to attempt to
more comprehensively measure a range of indicators that
reflect features of the medical home model. The NSCH has
been conducted three times, and while there have been
slight changes in measurement and a substantial change in
sampling strategy, a core set of indicators can be used to
track patient experiences in primary care over all three
iterations.

The purpose of this study is to measure how children’s
experiences in health care are aligning with the medical
home model and how this has changed over the past decade
in the US. Using three cross-sectional iterations of the
NSCH conducted over roughly a decade, we examined
whether changes occurred in indicators of a child’s medical
home experience in four areas: access, continuity, com-
prehensiveness and family-centered care. We then exam-
ined whether changes varied across common socio-
demographic subgroups reflective of child vulnerability

(based on income, education, race/ethnicity, health insur-
ance status and language) and across combined profiles of
these risk factors.

Given the growing number of initiatives and resources
invested into expanding the use of the medical home
model, it is important to assess the extent to which the
model is reaching children and families. By examining
nationally representative secular trends in a set of patient
experiences that are aligned with this model, we shed some
light on the reach of the medical home as it grows over
time and, importantly, how it is experienced by important
subsets of socio-demographically vulnerable patients.

Methods
Data Source and Sampling

The nationally representative data come from the 2003,
2007 and 2011-2012 (hereafter referred to as just 2012)
NSCH surveys conducted by the National Center for
Health Statistics and the Federal Maternal and Child Health
Bureau as a module of the State and Local Area Integrated
Telephone Survey [5—7]. The administration of the 2012
NSCH differs somewhat from the 2003 and 2007 surveys
by including a new cell-phone sample, and precautions are
noted throughout our paper. More information about the
design of each NSCH is available in separate reports [8—
10].

Households with at least one child 0-17 years of age
were eligible for interview and one child was selected at
random. The adult most knowledgeable of the child’s
health responded to the interview (a parent in >90 % of
cases in each survey). The three iterations contain
responses for 289,672 children (n = 102,353 in 2003,
n=91,642 in 2007, and n = 95,677 in 2012) with
response rates of 55.3, 46.7, and 23.0 % respectively. The
response rate for 2012 was also reported separately for the
landline (38.2 %) and cell-phone (15.5 %) samples. All
survey data are weighted by the National Center for Health
Statistics (NCHS) to account for the complex sample
design and non-response. Overall, potential biases from
non-response, and from separate cell phone and landline
samples, are estimated by NCHS to be negligible [11].

Measures

Medical Home Features

Indicators for four of the seven key features of a primary
care medical home as described by the AAP were available

in all three iterations of the NSCH. Indicators of other
medical home features were available in selected years, but
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we have focused only on those that were consistently
measured across all 3 years. The measures selected were
informed by the work of Bethell et al. [12], which provided
the foundation for the medical home questions in the
NSCH. Because the NSCH changed its measurement of the
medical home across iterations of the survey, our measures
necessarily differ from Bethell et al. original plan: we
could use only one question for each medical home feature
and we could not include measures of coordination of care
or cultural competence.

The four indicators include: (1) whether the child had a
personal doctor or nurse (reflecting the medical home
feature of continuity), (2) whether the child had at least one
preventive visit in the past year (access), (3) whether the
child received all needed medical care in the past year
(comprehensiveness), and (4) whether the doctor “always”
spent enough time with the child (family-centered care).
We created a total medical home score equal to the pro-
portion of the four features that were experienced (i.e. one
of four features yielded a score of 25 %, and four of four
features, 100 %).

Vulnerability

Five common risk factors were studied as measures of
social and demographic vulnerability in our analyses. Their
selection was based on the access to care models developed
by Anderson and Aday [13, 14], and previous work sup-
ports their inclusion as major risk factors for poor health
care experiences [15-18]. They include: (1) poverty status
(above vs. below 200 % of the federal poverty level), (2)
parent education (high school graduate vs. less than high
school), (3) race (white vs. non-white), (4) health insurance
coverage (yes/no), and (5) household language (English vs.
other).

To summarize the risk factors a child experiences and
their collective association with experiencing the medical
home indicators, the risk factors were combined into an
index of vulnerability (or “risk profile”) that is a simple
count of the co-occurring risk factors (ranging from zero to
five). Similar risk profiles have been used in prior work to
study and summarize disparities in child health and health
care [19-23], and we have used the same set of risk factors
in a risk profile in our previous research on primary care
[24, 25].

Analysis

Analyses were computed using Statal3. Survey (“svy”)
procedures were invoked for all analyses to account for the
complex survey design using weights provided in each of
the three iterations of the NSCH. Because of differences in
sampling design between the 2012 and earlier versions of
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the NSCH, we could not test differences across years using
regression because we could not account for design effect
differences.

To compare all 3 years, we analyzed each survey year
separately to correctly calculate the estimates and 95 %
confidence intervals, accounting for the design effect in
each year. Within a given survey year, we compared
medical home indicators across sub-populations using Chi
squared techniques. But to compare these estimates across
years, we reported changes as statistically significant where
confidence intervals did not overlap.

When confidence intervals do not overlap, the difference
between groups will be statistically significant at p < 0.05.
This approach is widely used and highly conservative [26,
27], meaning that non-overlapping confidence intervals are
a very strict test of significance. Where results were sig-
nificant, arrows indicate the direction of change.

We also examine whether changes in the indicators of
medical home across years varied among children consid-
ered more or less vulnerable based on risk profile. To do
this, we compared estimates for a given indicator at each
year and for each level of the risk profile (0, 1, 2 and 3+
risk factors). We present a set of graphs in Figs. 1 and 2,
and statistically significance is noted where confidence
intervals do not overlap.

Results

Table 1 shows that from 2003 to 2012, more children were
in families that were lower-income, less educated, non-
white, and non-English speaking, suggesting a higher
potential risk for poor health care experiences. On the other
hand, there was a decrease in the proportion of children
who were uninsured during the same period. Overall,
children were slightly more likely to have higher risk
profiles in 2012 (e.g., the proportion of children with at
least three risk factors increased from 13.0 to 15.6 %).

Table 2 shows that within each year of the survey, dis-
parities existed for nearly every indicator and nearly every
subgroup. The largest disparities in the indicators of a medical
home were observed between the uninsured and insured.
Table 2 further shows that two medical home indicators—
having a personal doctor or nurse and a preventive visit—
improved for children overall from 2003 to 2012. But the
changes were not linear; the indicators increased from 2003 to
2007 and then declined slightly from 2007 to 2012.

Two other medical home indicators—getting all needed
medical care and having a doctor who always spends
enough time—declined for children overall from 2003 to
2012. The largest decrease in getting all needed care was
among the uninsured. The uninsured were also the only
subgroup to experience a statistically significant decline in
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Table 1 Changes in risk factors and risk profiles between 2003, 2007 and 2011-2012
US children ages 0-17 years
Risk factors and profile 2003 2007 2012 A A A
(n = 102,353) (n = 91,642) (n = 95,677) 03-07 07-12 03-12
Child health insurance
Uninsured 8.9 (8.6-9.2) 9.3 (8.8-9.8) 5.9 (5.6-6.3) - l l
Public 63.7 (63.2-64.3) 62.0 (61.1-62.8) 57.5 (56.8-58.2) 1 1 !
Private 27.4 (26.9-27.9) 28.8 (28.0-29.5) 36.6 (35.8-37.3) 1 1 1
Poverty status
<200 % FPLY 41.6 (41.1-42.2) 39.9 (39.1-40.8) 44.2 (43.5-45.0) l 1 1
200-399 % FPL 32.1 (31.6-32.6) 31.0 (30.2-31.8) 28.5 (27.8-29.2) - 1 !
400 %+ FPL 26.3 (25.8-26.7) 29.1 (28.4-29.9) 27.3 (26.7-27.9) i 1 -
Education
<High school® 7.9 (7.5-8.2) 9.2 (8.7-9.8) 11.7 (11.2-12.3) 1 1 1
High school graduate 26.5 (26.0-27.0) 31.1 (30.3-31.9) 28.2 (27.5-28.9) 1 l i
Some college or higher 65.7 (65.2-66.2) 59.7 (58.9-60.5) 60.1 (59.4-60.8) 1 - l
Child race/ethnicity
African—American’ 14.2 (13.8-14.6) 14.0 (13.5-14.5) 13.2 (12.7-13.7) - - 1
Latino® 17.3 (16.8-17.8) 20.1 (19.3-21.0) 23.0 (22.3-23.7) i i il
Other' 8.7 (8.4-9.1) 10.7 (10.1-11.2) 12.7 (12.3-13.2) i i i
White 59.8 (59.2-60.4) 55.3 (54.4-56.1) 51.1 (50.4-51.8) | ! 1
Non-English languageT 12.8 (12.3-13.2) 13.3 (12.6-14.0) 15.5 (14.9-16.2) - i 1
Risk profile
0 risk factors 41.9 (41.4-42.4) 39.1 (38.3-39.9) 35.1 (34.5-35.7) 1 1 !
1 risk factor 28.6 (28.1-29.1) 29.8 (29.0-30.5) 31.0 (30.3-31.6) - - 1
2 risk factor 16.5 (16.1-17.0) 17.2 (16.6-17.9) 18.4 (17.8-19.0) _ _ il
3 risk factor 7.3 (7.0-7.7) 8.1 (7.5-8.7) 9.0 (8.5-9.5) - - il
4+ risk factor 5.7 (5.4-6.0) 5.9 (5.4-6.4) 6.6 (6.2-7.1) _ _ il

Arrows denote trends considered statistically significant because 95 % confidence intervals do not overlap

FPL federal poverty level

 Denotes the risk factors counted in the risk profile

the total medical home score from 2003 to 2012 (de-
creasing from 63.9 to 59.1 %).

Figures 1 and 2 show that changes over time in the
medical home indicators tended to be larger among more
vulnerable children. The increase from 2003 to 2012 in
having a personal doctor or nurse, for example, was larger
among children with a higher number of risk factors (i.e.,
20.3 % points for those with 3+ risk factors vs. 4.2 for
those with O risks). This pattern was less prominent for
other indicators.

Discussion

Overall, our study finds that the degree to which the health
care experiences of children are aligned with the medical
home model has fluctuated over a decade, with some gains
and some losses. Indicators of the medical home features of
access and continuity improved while indicators of

comprehensiveness and family-centered care declined. As
a whole, the percentage of medical home features experi-
enced by children improved slightly over time. This is
notable considering an increase in the proportion of US
children experiencing multiple socio-demographic risk
factors for poor care.

We also found that more vulnerable children (i.e., those
with more risk factors) saw greater changes over time in
medical home indicators than less vulnerable children. This
includes both larger increases from 2003 to 2007 and larger
declines from 2007 to 2012. This is not surprising given
that vulnerable populations are by definition more at-risk. It
also suggests that trends in their health care experiences are
more volatile (i.e., less stable) and perhaps more affected
by external factors that can affect their care, both positively
and negatively (including economy, health care workforce
or policy).

Uninsured children experienced particular difficulties
over the decade. They had an increase in continuity of care

@ Springer
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03-12

07-12

03-07

77.6 (77.0=78.2) 75.2 (74.6-75.8)

74.1 (73.6-74.5)

<200 % FPLT
200 %+ FPL

Education level

85.4 (85.1-85.8)

skeskok

86.0 (85.6-86.4)

seskok

83.5(83.2-83.7)

73.8 (72.5-75.2) 71.4 (70.2-72.6)

67.7 (66.7-68.8)

<High school®

82.2 (81.9-82.5)

skoksk

83.6 (83.3-84.0)

skoksk

80.6 (80.3-80.9)

skoksk

High school grad+
Child race/ethnicity

78.9 (78.3-79.4) 76.8 (76.2-77.3)

74.7 (74.2-75.1)

Non-white

White
Language

84.8 (84.4-85.1)

sk

85.8 (85.5-86.2)

sokk

82.8 (82.6-83.0)

skksk

73.2 (72.0-74.4) 71.6 (70.6-72.6)

67.4 (66.5-68.2)

Non-English’

English

84.2 (83.9-84.5) 82.6 (82.2-82.9)

81.3 (81.1-81.6)

**% p < .001, ** p < .01 for the difference between categories of a risk factor (e.g., insured vs. uninsured) for a medical home measure within a given year

from 2003 to 2012, but other indicators either declined or
were unchanged, leading to an overall decline in the total
medical home score. Our findings confirmed previously
reported declines in the proportion of uninsured children
nationally [28, 29], but reaffirm that the challenges of being
uninsured for obtaining quality health care remain pro-
found. With millions of children expected to remain
uninsured over the next decade, especially in states not
expanding Medicaid [30], disparities in such medical home
indicators will likely remain.

Also of concern is the decline in three of the five
medical home measures from 2007 to 2012. While our
study did not aim to examine reasons for such changes, it is
worth considering that they occurred during the recent
economic recession. Not only were many families impac-
ted economically, but there are reports that the economy
may have prompted providers to reduce staffing, which
may reduce the capacity of providers to meet patient needs
[31, 32]. On the other hand, the declines occurred during
the first years of the ACA implementation, which we would
have expected to have a positive impact. Understanding
these external factors is an important next step.

Overall, a major contribution of this study is to assess the
medical home for the population of US children using patient
experience over time. While our study is different from other
ways of assessing the medical home (e.g., counting NCQA
medical home recognitions), the patient voice is an impor-
tant component of assessing health care quality. This
approach aligns with the renewed emphasis on patient-cen-
tered care and patient-reported outcomes [33-35], since care
innovations must ultimately reach the patient.

But there are limitations to the NSCH and our study
approach. First, our study documented trends nationally, but
did not attempt to explain the observed fluctuations. This is
an important next step, particularly as future iterations of the
NSCH become available. Second, the use of cross-sectional
datasets only allows us to assess association (not causality)
and changes in the sample schemes across years did not
allow us to use more robust regression analyses. Third, only
four medical home indicators were consistent across the
surveys, leaving out the coordination of care and cultural
competence features of a medical home.

Fifth, there were very slight changes to the ordering and
wording of questions, which do not allow us to completely
rule out the role of instrumentation biases. None of the
adjustments, however, suggests an obvious direction of
affect, and the consistency of results across sub-groups
suggests that any effects may be minor. Sixth, the use of
risk profiles oversimplifies the complexity of associations
with the medical home indicators. While the approach
ignores important variation, it offers a generalizable
assessment of vulnerability that can be used across
outcomes.
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(A) Children with a personal doctor or nurse by risk profile
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(C) Children that got all needed medical care by
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Fig. 1 Changes in medical home features over time by the number of
risk factors (risk profile). a Children with a personal doctor or nurse
by risk profile. b Children with a preventive visit in the past year by
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Fig. 2 Changes in total medical home score over time number of risk
factors (risk profile)

(B) Children with a preventive visit in the past year by
risk profile
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(D) Children with a doctor that always spends enough time

by risk profile
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risk profile. ¢ Children that got all needed medical care by risk profile.
d Children with a doctor that always spends enough time by risk
profile

Finally, a strength of the NSCH is that it offers an
ongoing national assessment of medical home indicators
for the general population of children. However, future
versions of the NSCH should continue to aim for consis-
tency in sampling and measurement, or at least interoper-
ability weighting schemes, especially if considered
valuable for monitoring the ACA. Surveys like the NSCH
are instrumental for focusing measurements where the
medical home is intended to impact: the patient.

Conclusion
Our study finds that children’s health care experiences have
become more aligned with the medical home model over a

decade, despite an increase in child vulnerability in the
same period. And children with multiple sociodemographic
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risk factors appeared to experience larger changes (both
positive and negative) in medical home indicators over
time. Uninsured children were particularly at risk, and
continued efforts to expand and connect children with
insurance coverage may help reduce disparities and stabi-
lize the medical home experiences of vulnerable children
over time.
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