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ABSTRACT
Introduction: The medical home model seeks to improve
health care delivery by enhancing primary care. This study
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examined the relationship between the presence of a medical
home and pediatric primary care office visits by children
with special health care needs (CSHCN) using the data
from 2005-2006 National Survey of Children with Special
Healthcare Needs.

Method: Survey logistic regression was used to analyze the
relationship.

Results: When CSHCN age, gender, ethnicity/race, functional
status, insurance status, household education, residence, and
income were included in the model, CSHCN with a medical
home were 1.6 times more likely to have six or more annual
pediatric primary care office visits than were children with-
out a medical home [odds ratio = 1.60, 95% confidence inter-
val = (1.47, 1.75)]. Female CSHCN, younger CSHCN, children
with public health insurance, children with severe functional
limitations, and CSHCN living in rural areas also were more
likely to have a larger number of visits.

Discussion: By controlling for child sociodemographic char-
acteristics, this study provides empirical evidence about how
medical home availability affects primary care utilization by
CSHCN. J Pediatr Health Care. (2013) 27, 202-208.

KEY WORDS
Medical home, primary care, children with special health care
needs

Approximately 10.2 million children ages O to 17 years
in the United States (14%) have special health care
needs. Children with special health care needs (CSHCN)
are a diverse group characterized by a variety of physi-
cal, mental, and behavioral health conditions
(Strickland et al., 2011), and they usually require more
health-related services than generally are needed
by children of similar ages (Blumberg et al., 2007;
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Newacheck, 2007; U.S. Department of Health and
Human Services, 2007). Overall, CSHCN account for
more than 42% of all medical expenditures for children
(Newacheck & Kim, 2005). This high cost of care was
recently supplemented by a finding that CSHCN health
expenditures were on average three times higher and
hospital expenses were four times higher than those of
healthier children (Cohen et al., 2010).

Some studies found that CSHCN made a significantly
higher number of physician office visits than did chil-
dren without special health care needs (Houtrow,
Kim, Chen, & Newacheck, 2007; Martin, Crawford, &
Probst, 2007). Weller, Minkovitz, and Anderson (2003)
noted higher rates of hospitalizations and emergency
department (ED) visits among CSHCN with severe func-
tional limitations but found no differences in the num-
ber of pediatric primary care (PPC) office visits.
According to the 2008 National Survey of Children’s
Health, children with special needs had more well-
child visits than did other children (Cooley, McAllister,
Sherrieb, & Kuhlthau, 2009). Nageswaran, Roth,
Kluttz-Hile, & Farel (2007) reported higher rates of
health care needs among CSHCN with greater func-
tional limitations but found no increase in preventive
or health assessment office visits. Similarly, a 2004 study
found no difference between children with and without
special health care needs in terms of preventive care
(Bethell, Read, & Brockwood, 2004). Some evidence in-
dicates that CSHCN receive less preventive and well-
child care than their healthy peers because their health
care needs may dominate the time and conversation
during PPC office visits (Ayyangar, 2002).

In recent years, an increasing emphasis has been
placed on improving health care delivery for CSHCN
in the context of the family and community (American
Academy of Pediatrics, 2009; Coker, Rodrigues, &
Flores, 2010; National Association of Pediatric Nurse
Practitioners, 2009). The American Academy of
Pediatrics defined medical home not only as the
central location for receiving medical services but also
a source of preventive care and a resource for
community information and support (American
Academy of Pediatrics, 2002). The National
Association of Pediatric Nurse Practitioners (2009)
supported the approach and proposed to expand the
medical home concept to all children and their families
in the United States. The Patient Protection and
Affordable Care Act (2010) emphasized the need
for strong primary care based on the medical home
model. The Law also stipulates medical home provi-
sions for persons with chronic medical conditions
(Sec. 2703).

The presence of a medical home is associated with
a number of positive patient outcomes. Research indi-
cates that availability of the medical home has a consid-
erable potential to reduce emergency and urgent care
use for all children (American Academy of Pediatrics,

2002; Antonelli, Stille & Antonelli, 2008; Cooley et al.,
2009). In fact, a 2008 study found that having at least
the recommended number of early periodic screening,
diagnostic, and treatment visits might shift some health
provision from the ED to the PPC office (Rosenbaum,
Wilensky, & Allen, 2008). Strickland, McPherson, and
Weissman (2004) found that children without a medical
home were more than twice as likely to have unmet
health care needs than were those with a medical
home. Unmet child health care needs have been linked
to a number of socioeconomic factors such as poverty,
minority status, lack of health insurance, and lower pa-
rental education (Inkelas, Raghavan, Larson, Kuo, &
Ortega, 2007; Mayer, Skinner, & Slifkin, 2004; Singh,
Strickland, Ghandour, & van Dyck, 2009).

The purpose of this study was to examine PPC utiliza-
tion for CSHCN with a medical home and CSHCN with-
out a medical home. When medical homes provide
comprehensive health care services and community in-
formation to CSHCN and their families, it is reasonable
to assume that more visits to the PPC provider would be
needed to address CSHCN acute and chronic conditions
in addition to well-child examinations. Thus we
hypothesized that having a medical home would be
associated with a higher number of PPC office visits.
We also posited that some CSHCN sociodemographic
characteristics would be associated with a higher num-
ber of PPC office visits.

METHODS

Population and Sample

Data collected by the 2005-2006 National Survey of
Children with Special Healthcare Needs (NS-CSHCN)
were used in this study. The NS-CSHCN is a random-
digit-dial telephone survey of parents or guardians in
households with children younger than 18 years.
The national overall response rate for the 2005-
2006 NS-CSHCN was 56% (American Academy of
Pediatrics, 2009). A total of 363,183 households were
screened for CSHCN. Interviews were completed for
40,723 CSHCN; these data were used in this study
(N =40,723). All results reported in this study are survey
weighted according to the NS-CSHCN guidelines to
compensate for a selection bias or cluster sampling.
Because the data did not permit us to examine sick visits
alone, this study included all PCP visits including sick,
preventive, and well-child visits. The study was approved
by the corresponding Institutional Review Board.

Measures and Analyses

The outcome variable—that is, the number of PPC office
visits by the CSHCN in previous 12 months—was mea-
sured by one NS-CSHCN question: “In the past 12 months,
how many times has your child been for a doctor visit?”
Two categories were created to examine this outcome:
(a) no visits to five visits (the low PPC visit category)
and (b) six or more visits (the high PPC visit category).
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The main predictor variable, presence of the medical
home, was a sum of responses from the following NS-
CSHCN questions requesting (a) whether the CSHCN
had a personal doctor or nurse, (b) whether the CSHCN
had a regular source of care, (¢) whether the family was
satisfied with communication with health care profes-
sionals providing care for the child, (d) whether the fam-
ily felt like a partner in care of the child, and (e) whether
the providers were sensitive to the family’s values. If
CSHCN met all five criteria, they were classified as having
a medical home. If a CSHCN did not meet all five criteria,
then he or she was classified as not having a medical
home. Presence of the medical home variable was cate-
gorized dichotomously (0 = no, 1 = yes).

Potential confounders included (a) age group, (b)
gender, (o) ethnicity, (d) functional status, (e) house-
hold poverty level, (f) household education, (g) Metro-
politan Statistical Area (MSA), and (h) type of insurance
(Aday, Lee, Spears, Chung, Youssef, & Bloom, 1993;
Andersen, 1995). The age of CSHCN was categorized
into three groups of (a) 0 to 5 years (reference
category), (b) 6 to 12 years, and (c) 13 to 18 years.
Gender was coded with males as the reference group.
Ethnicity was classified into five categories of (a)
non-Hispanic White (reference category), (b) non-
Hispanic Black, (¢) non-Hispanic multi-race, (d) non-
Hispanic other race, and (e) Hispanic. Functional status
was categorized into four groups: (a) minor physical or
mental/behavioral limitations (reference group), (b)
moderate physical or mental/behavioral limitations,
(o) severe physical or mental/behavioral limitations,
and (d) missing. The missing category was created be-
cause of alarge amount of missing data (16%) that could
not be assumed to be missing at random. Household
poverty level was categorized into two groups: (a)
less than 200% of the federal poverty level (reference
group) and (b) greater than 200% of the federal poverty
level. The household education variable (highest edu-
cational level for at least one member in the household)
was coded into three groups: (a) less than high school
(reference category), (b) high school, and (¢) greater
than high school education. The MSA variable was clas-
sified into three groups: (a) urban (reference category),
(b) rural, and (¢) missing. The missing category was
included because 31% of the data were missing. The
type of insurance variable included three groups: (a)
private (reference category), (b) public, and (¢) no
insurance. First, descriptive statistics for each variable
in the model were calculated. Then survey logistic
regression was performed using STATA statistical soft-
ware (Stata Corporation, 2009; version 10.1).

RESULTS

Descriptive Statistics

Sample frequencies and survey weighted percentages
of the variables in the model are presented in Table 1.
More than 66% of the children in the sample were clas-

TABLE 1. Sample frequencies and survey

weighted percentages (N = 40,723)

Sample Weighted
Variable frequency (%) frequency (%)

No. of annual PPC visits

0-5 25,852 (63.48) 63.56

6 or more 14,414 (35.40) 36.44

Missing 457 (1.12) —
Presence of medical home

Yes 28,111 (69.03) 66.42

No 12,612 (30.97) 33.58
CSHCN age group

0-5y 7416 (18.21) 20.93

6-12y 17,988 (44.17) 44.02

13-18y 15,319 (37.62) 35.06
CSHCN ethnicity

Non-Hispanic White 29,052 (71.34) 65.33

Non-Hispanic Black 4189 (10.29) 16.21

Non-Hispanic multi-race 1642 (4.03) 3.7

Non-Hispanic other 1532 (3.76) 2.93
Race

Hispanic 4016 (9.86) 11.82

Missing 292 (0.72) 0.01
CSHCN functional status

Minor limitations 17,895 (43.94) 43.16

Moderate limitations 13,006 (31.94) 32.89

Severe limitations 3132 (7.69) 8.51

Missing 6690 (16.43) 15.44
Household poverty level

< 200% FPG 13,348 (32.78) 40.98

> 200% 23,684 (58.16) 59.02

Missing 3691 (9.06) —
Household education

Less than high school 1908 (4.69) 6.83

High school 6449 (15.84) 23.09

More than high school 32,284 (79.28) 70.08

Missing 82 (0.20) —
Metropolitan Statistical

Area of residence

Urban 22,012 (54.05) 74.28

Rural 6139 (15.08) 15.58

Missing 12,572 (30.87) 10.13
Type of insurance

Private 25,519 (62.66) 59.14

Public 9779 (24.01) 28.05

Both private and public 2932 (7.20) 7.35

Other insurance 967 (2.37) 1.99

No insurance 1437 (3.53) 3.48
CSHCN, Children with special health care needs; FPG, federal
poverty guidelines; PPC, pediatric primary care.

sified as having a medical home. About 64% of the
CSHCN visited the doctor zero to five times annually,
and 30% of the children visited the doctor six to 10 times
annually. The vast majority of the children (79%) were
older than 5 years and were non-Hispanic White
(65%). The majority of CSHCN (76%) had minor or mod-
erate functional limitations; only 8.5% were classified as
being severely limited by their condition or disease.
Most of the children lived in urban areas (74%) and
had private insurance (63%). The children were fairly
evenly divided between the genders and poverty levels.
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Multivariate Survey Logistic Regression Results
Table 2 presents findings of the survey logistic regres-
sion including unadjusted and adjusted odds ratio
(OR) and associated 95% confidence interval (CI) for
each predictor variable. All ORs reported in this section
show adjusted results. The major predictor variable,
presence of the medical home, was positively associ-
ated with the number of PPC visits; specifically, when
the covariates were included in the model, a CSHCN
with a medical home had 1.6 times greater odds of be-
ing in the high PPC visits category (having six or more
annual visits) than was a CSHCN without a medical
home [OR = 1.60, 95% CI = (1.47, 1.75); p < .05].

The addition of the covariates to the model did not
change the strength of association between the predic-
tors and the outcome variable. When compared with
children aged 0 to 5 years, children aged 6 to 12 years
had 0.64 times the odds of having more PPC visits
[95% CI = (0.58, 0.70); p < .05)] and children in the 13-
to 18-year-old age group had 0.58 times the odds hav-
ing more PPC visits [(95% CI = (0.52, 0.64); p < .05],
thus indicating that children in the older age groups
had a significantly fewer number of annual PPC visits
than did the CSHCN in the 0 to 5 year age group.

Female CSHCN were 1.27 times more likely to be in
the high category of PPC visits than were male CSHCN
[OR = 1.27,95% CI = (1.17, 1.36); p < .0005]. Adjusted re-
sults for the groups of non-Hispanic Blacks [OR = 0.51,
95% CI = (0.45, 0.57)], non-Hispanic others [OR = 0.74,
95% CI = (0.61, 0.90)], and Hispanics [OR = 0.77, 95%
CI = (0.67, 0.88); p < .005] indicated that these ethnic
groups were less likely to have six or more annual
PPC visits than were non-Hispanic Whites.

When compared with CSHCN with minor functional
limitations, the adjusted results of children with moder-
ate limitations [OR = 2.35, 95% CI = (2.15, 2.57); p <
.0005] and children with severe limitations [OR = 4.66,
95% CI = (3.95, 5.49); p < .0005] indicate that as severity
of a child’s functional limitations increased, so did the
odds of more of PPC visits. Children in the missing
data category were less likely to have six or more an-
nual PPC visits than were those with minor limitations
[OR = 0.71, 95% CI = (0.65, 0.78); p < .0005].

The odds for children living in households with pov-
erty levels of > 200% federal poverty guidelines was not
statistically significant. Children living in households in
which at least one household member had a high
school education were about 1.4 times more likely to
be in the high PPC visits category than were CSHCN liv-
ing in households in which nobody had a high school
diploma [95% CI = (1.12, 1.67); p < .005]. CSHCN living
in rural areas were more likely to be in the high PPC
visits category than were children living in urban areas
[OR =1.15,95% CI = (1.05, 1.26); p < .005]. Results were
not statistically significant for the missing data on the
MSA variable. When compared with CSHCN covered
by private insurance, children with public insurance

had higher odds of six or more annual PPC visits
[OR = 1.24, 95% CI = (1.10, 1.39); p < .0005]. Uninsured
CSHCN, when compared with privately insured
children, were less likely to have six or more annual
PPC visits [OR = 0.56, 95% CI = (0.46, 0.68); p < .0005].

DISCUSSION

The study demonstrated that the presence of a medical
home appears to play a significant role in addressing
health care needs of CSHCN, because we found that
CSHCN with medical homes had a greater number of
PPC office visits than did children without medical
homes. The study also demonstrated that younger
CSHCN (< 6 years) had more PPC visits than did older
children. Female gender was associated with having
more PPC visits than male gender. The minority groups
were more likely to
have fewer PPC visits
than were White chil-
dren. As functional lim-
itations of CSHCN
increased, so did the
likelihood of more
PPC visits. A positive
association was found
between an increased
educational level of
the household and the
number of PPC visits
for the CSHCN. Children living in rural areas were
more likely to have more PPC visits than their peers in
urban areas. CSHCN with public health insurance
were more likely than those who were uninsured or
with private insurance to have six or more annual
PPC visits.

The higher number of PPC doctor visits for children
with medical homes found in this study was not surpris-
ing. A few studies reported similar outcomes. For
instance, Ferrante, Balasubramanian, Hudson, and
Crabtree (2010) examined major patient-centered
medical home characteristics and found that they
were associated with a larger number of doctor visits
in the previous 2 years for adult patients. Strickland
and colleagues (2009) demonstrated that a significantly
greater proportion of children without a medical home
(23%) had unmet health care needs compared with
children with a medical home (8%).

Consistent with previous research (Turchi, Gatto, &
Antonelli, 2007), this study found that older CSHCN
(= 6 years) had higher odds of fewer PPC office visits.
This difference in PPC office visits may be explained
by the requirement for younger children to obtain
immunizations before starting school, compared with
only one annual health assessment for older children.
This result may also be due to inconsistent insurance
coverage or lack of coverage for older children.

...we found that
CSHCN with
medical homes had
a greater number of
PPC office visits
than did children
without medical
homes.
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TABLE 2. Survey logistic regression of
pediatric primary care office visits on

presence of medical home predictor variable
and confounders®

Variable

Unadjusted
OR (95% CI)

Adjusted
OR (95% CI)°

Presence of medical

poverty guidelines.

school.

home®

Yes 1.50 (1.40-1.61) 1.60 (1.47-1.75)
CSHCN age group®

6-12y 0.69 (0.63-0.75) 0.64 (0.58-0.70)

13-18y 0.65 (0.569-0.71) 0.58 (0.52-0.64)
CSHCN gender®

Female 1.15(1.08-1.23) 1.27 (1.17-1.36)
CSHCN ethnicity"

Non-Hispanic Black 0.62 (0.56. 0.68) 0.51 (0.45-0.57)

Non-Hispanic multi-race 0.98 (0.81-1.18) 0.95 (0.79-1.13)

Non-Hispanic other race 0.71 (0.60-0.84) 0.74 (0.61-0.90)

Hispanic 0.77 (0.69-0.86) 0.77 (0.67-0.88)
CSHCN functional status®

Minor limitations 2.06 (1.90-2.22) 2.35 (2.15-2.57)

Moderate limitations 3.74 (3.26-4.29) 4.66 (3.95-5.49)

Severe limitations 0.79 (0.72-0.86) 0.71 (0.65-0.78)

Missing 0.79 (0.72-0.86) 0.71 (0.65-0.78)
Household poverty level”

> 200% FPG 0.88 (0.82-0.94) 0.98 (0.88-1.09)
Household education'

High school graduate 1.41 (1.20-1.65) 1.37 (1.12-1.67)

More than high school 1.41 (1.21-1.63) 1.53(1.27-1.86)
Metropolitan statistical

area of residence’

Rural 1.23 (1.14-1.34) 1.15(1.05-1.26)

Missing 1.02 (0.95-1.09) 0.97 (0.89-1.05)
Type of insurance®

Public 1.27 (1.18-1.37) 1.24 (1.10-1.39)

No insurance 0.54 (0.46-0.64) 0.56 (0.46-0.68)

ClI, Confidence interval, CSHCN, children with special health
care needs; FPG, federal poverty guidelines; OR, odds ratio.
2Adjusted simultaneously for all variables in the model.

bal statistically significant p values are < .05.
°Presence of medical home reference category = No.
"Age reference category = 0-5 years.
®Gender reference category = male.
"Ethnicity reference category = non-Hispanic White.

9Functional status reference category = minor limitations.
"Household poverty level reference category = < 200% federal

'Household education reference category = less than high

IMetropolitan Statistical Area reference category = urban.
kType of insurance reference category = private.

Similar to Nageswaran and her colleagues (2007),
who reported that after adjustment for age, gender,
race, functional status, MSA, income level of house-
hold, and insurance status, in our study, children with
severe functional limitations were more likely to have
more than five physician visits compared with children
who had some limitations. Our study found that only
5% of severely limited CSHCN had medical homes,
whereas 20% to 30% of minor and moderately function-
ally limited CSHCN had medical homes. Thus CSHCN

most in need of the comprehensive benefits of the
medical home were almost two times less likely to
have six or more annual PPC visits.

This study found that when adjusted for the pres-
ence of the medical home and other sociodemo-
graphic characteristics of CSHCN, rural CSHCN had
more PPC visits. This finding is in contrast to the find-
ings of some past studies. For instance, Skinner and
Slifkin (2007) found that rural parents reported more
difficulties accessing health care providers because
of geographic difficulties. Similarly, Mayer et al.
(2004) reported that rural children had more unmet
needs for routine care. However, unmet needs is
a broad term that is inclusive of all PPC visits, includ-
ing various outpatient and social services. More recent
studies (e.g., Coker et al., 2010) reported results
similar to our study; the study found statistically signif-
icant differences in receiving family-centered care
between rural and urban CSHCN, with the children
living in rural areas receiving more family-centered
care. Families residing in rural areas reported im-
proved access to mental care after some elements of
medical home care were implemented (Farmer,
Clark, Sherman, Marien, & Selva, 2005). Based on
the results of the present study, it is possible to pro-
pose that providers in rural areas may be increasingly
motivated to implement medical home components
to offset the lack of primary and specialty providers
in their communities. Further, caregivers of CSHCN
living in rural areas may develop a better rapport
with primary care providers and therefore feel more
confident in taking the CSHCN to the PPC office in-
stead of using an ED or urgent care center. Addition-
ally, rural providers may have fewer CSHCN in their
caseloads and therefore may provide 24-hour tele-
phone availability, which could provide needed com-
munication and reassurance, thus leading to ability to
wait until the office opened for a PPC visit. It is also
possible that urban low-income families must move
because of unstable housing and the deteriorating
economic situation, which may be a factor in the
lower number of urban visits; the overwhelmed urban
health care systems may lack capabilities to follow up
and may lose track of the pediatric patients.

Our findings are reflective of race and ethnic minority
disparities seen in the general pediatric population.
Previous studies found that ethnic and minority families
had more difficulty in gaining access to health care,
receiving family-centered care, and maintaining a usual
source of care even after accounting for other factors
(Coker et al., 2010; Escarce, 2007; Mayer et al., 2004;
Raphael, Zhang, Liu, Tapia, & Giardino, 2009). In our
study, fewer minority CSHCN had medical homes
(non-Hispanic Black, 57%) and reported receiving
significantly less family-centered care (non-Hispanic
Black, 82%) than their non-Hispanic White peers.
Therefore this research reveals that the standard of
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care in medical homes is not consistent for all children
in the United States and that disparities continue to
exist. The presence of a medical home with the empha-
sis on the patient and family must be an overarching
theme that trumps racial and cultural barriers. Future re-
search should identify specific barriers to access to
a medical home among races and ethnicities of CSHCN.

This study is strengthened by examination of CSHCN
health insurance coverage. Further studies including
emerging hybrid types of insurance, mixes of insurance
coverage, and the length and gaps in coverage would
bring valuable information to medical home research.
The special needs interview completion rate demon-
strated an overall interest of families with CSHCN to
provide data. Specifically, the special needs interview
completion rate was 96% compared with the national
weighted response rate of 56%.

However, the study design has a number of limita-
tions. Because it was
a cross-sectional de-
sign, we cannot assert
cause and effect rela-
tionships. Because the
data analyzed in this
study were based on
caregiver/guardian re-
sponses, they may be
subject to response
and recall biases. The
interviews were con-
ducted using landline
residential telephones;
however, the 2009 data collected by the Centers for
Disease Control and Prevention indicated that about
25% of U.S. households did not have landline tele-
phones, as they rely exclusively on cellular phones
(Blumberg & Luke, 2010). Additionally, these data
were collected before current health care reform initia-
tives; the results could be different now as awareness
of the medical home concept is higher in the medical
community and general population.

Considering the number of children with special
health care needs and associated health care expenses,
it is essential that federal and state policy makers and
primary care providers understand the medical home
approach. The medical home model seeks to deliver
continuous, comprehensive, family-centered care to
CSHCN and all children, with the care provided by
trained pediatric professionals, to ensure optimal
health for every child and youth in the nation
(National Association of Pediatric Nurse Practitioners,
2009), and it has the considerable potential to reduce
disparities of race/ethnicity, education, insurance, geo-
graphic location, and health status. Given the focus of
the Patient Protection and Affordable Care Act of
2010, primary care redesign is a critical national need
as the medical home is transformed from the concep-

...this research
reveals that the
standard of care in
medical homes is
not consistent for
all children in the
United States and
that disparities
continue to exist.

tual and developmental stage to the implementation
stage and becomes the foundation of the redesigned
health care system. A longitudinal examination of
socioeconomic factors may be needed to explore med-
ical home availability on CSHCN health outcomes and
to obtain the complete picture of disparities for CSHCN
with and without medical homes.
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