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ABSTRACT

OBJECTIVE. The objective of this study was to compare the health care use of children
who are covered by public insurance and uninsured children who live in a large
urban area and the potential impact of disenrollment on health care use and costs
if these children become uninsured.

METHODS. The 2004 health care transactions for 43 313 uninsured children and
168 722 children who were insured by Medicaid/State Children’s Health Insur-
ance Program and living in the Phoenix metropolitan area were analyzed using a
community-wide administrative health database (Arizona HealthQuery). Using a
multivariate model of health care use by currently uninsured children, we exam-
ined the effect of 10% disenrollment of the children who were currently insured
by Medicaid/State Children’s Health Insurance Program.

RESULTS.A 10% disenrollment would increase the costs of health care in the com-
munity by $3 460 398 annually, or $2121 for each child disenrolled. This increase
in costs is attributed to a shift of care from ambulatory settings to more expensive
emergency departments and an increase in hospital days. We determined that
69% of the change in emergency department visits, 58% of the change in hospital
stays, and 74% of the change in ambulatory visits would be attributable to the
change in insurance status.

CONCLUSIONS. Programmatic changes that result in disenrollment from public insur-
ance programs will increase the number of emergency department visits and
hospital days as well as the total community costs of health care. These increases
in health care use can be expected to aggravate community problems of emer-
gency department overcrowding and inpatient bed shortages. The majority of the
changes in use are attributable to changes in insurance status, which results in a
shift of care from less expensive ambulatory settings to emergency departments
and increases in hospital days when children lose Medicaid/State Children’s
Health Insurance Program coverage.

www.pediatrics.org/cgi/doi/10.1542/
peds.2006-2747

doi:10.1542/peds.2006-2747

KeyWords
Medicaid, uninsured children, emergency
department, health care costs, SCHIP

Abbreviations
SCHIP—State Children’s Health Insurance
Program
AZHQ—Arizona HealthQuery
ED—emergency department
CTS—Community Tracking Study

Accepted for publication Nov 8, 2006

Address correspondence to Mary E. Rimsza,
MD, Center for Health Information and
Research, School of Computing and
Informatics, Ira A. Fulton School of
Engineering, Arizona State University, PO Box
874711, Tempe, AZ 85287-4711. E-mail:
mrimsza@asu.edu

PEDIATRICS (ISSN Numbers: Print, 0031-4005;
Online, 1098-4275). Copyright © 2007 by the
American Academy of Pediatrics

e1026 RIMSZA et al
 by Mary Rimsza on May 7, 2007 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


IN AN EFFORT to contain costs, many states have made
programmatic changes in their public health insur-

ance programs (Medicaid/State Children’s Health Insur-
ance Program [SCHIP]) that have resulted in disenroll-
ment of children. A recent survey of state Medicaid
program directors revealed that every state implemented
at least 1 new Medicaid cost containment measure in
fiscal year 2005.1 The most prevalent measures involved
freezing provider payment rates, increasing premiums,
or raising copayments. Although reducing the number
of children who are enrolled in public insurance pro-
grams will, all else equal, reduce state Medicaid and
SCHIP expenditures, the reductions in these expendi-
tures do not represent an equal reduction in expendi-
tures for the health care of the affected people from the
viewpoint of state or federal governments or society as a
whole. The net effect of these cost containment strate-
gies can be understood only by considering all of the
immediate and subsequent effects of the changes.

People who disenroll from Medicaid or SCHIP pro-
grams as a result of programmatic changes are not likely
to replace public program insurance with private com-
mercial insurance,2,3 because it is unlikely that people
who live near the poverty level will be able to afford the
premiums that are associated with private commercial
health insurance. This report examines the effect of dis-
enrollment on both health care use and costs by estimat-
ing the impact of a 10% decrease in Medicaid/SCHIP
enrollment in Arizona. The assumed value of 10% rep-
resents a lower bound on the likely impact of most
changes that are proposed by state governments. Most of
the changes in cost-sharing or eligibility that were ob-
served in other states have produced much larger reduc-
tions in enrollment, even for very small increases in
costs, to people who are insured by Medicaid.4,5

METHODS
The 2004 health care transactions for children who were
younger than 18 years and lived in Maricopa Country,
Arizona, which includes the Phoenix metropolitan area,
were analyzed using a community health database, Ar-
izona HealthQuery (AZHQ). This database currently in-
cludes health care transactions on �4 million Maricopa
County residents, including all Medicaid and SCHIP par-
ticipants and patients who receive care at federally qual-
ified community health centers, the county’s public hos-
pital and its affiliated clinics, a religiously affiliated free
clinic, and most of the private hospitals in the county.
Arizona’s SCHIP program is an expansion of its Medicaid
program and administered by the same agency. Families
apply for both SCHIP and Medicaid using the same ap-
plication and are allocated to SCHIP or Medicaid on the
basis of family size and income. Place of service was
divided into 3 categories: emergency department (ED)
visits, inpatient hospitalizations, and ambulatory care
visits. Visits to private physician’s offices, community

health centers, and hospital-based ambulatory care cen-
ters were considered ambulatory care visits.

The behavioral model of health care use and access by
Anderson et al6 proposed that use is a function of need
(health problems), enabling factors (community re-
sources for care, ability to afford care including insur-
ance status), and characteristics of the individual and his
or her community. Following the model of Andersen et
al,6 we included in our analysis personal characteristics
that may affect use, including age, gender, race/ethnic-
ity, and amount of care that is for ambulatory care–
sensitive conditions.

The financial and health care use impact of a 10%
disenrollment of the Medicaid/SCHIP–insured children
was estimated, assuming that all of the disenrolled chil-
dren became uninsured and these children would ex-
hibit medical usage patterns just like the currently un-
insured who had the same characteristics (age, gender,
race, ethnicity, provider, and care for ambulatory care–
sensitive conditions). An ambulatory care–sensitive con-
dition was defined as a condition that could be treated in
a primary care setting if timely care were provided and
includes conditions such as gastroenteritis and urinary
tract infections.7 We assumed that children who disen-
roll would become uninsured because only a small per-
centage of Medicaid/SCHIP-enrolled children have ac-
cess to employer-sponsored coverage and the premiums
for this employer-sponsored coverage are usually not
affordable for families who are eligible for Medicaid/
SCHIP.3 We combined the estimated coefficients of a
multivariate model of health care use by currently un-
insured children with children who are currently en-
rolled in Medicaid/SCHIP and then assumed that 10% of
the latter group become uninsured. A system of logistic
regression equations was used to estimate the probabil-
ity of ED visits, inpatient days, and ambulatory office
visits, and a system of 3 nonlinear regression equations
was used to estimate the quantity of services for each of
the 3 services if 10% of the Medicaid/SCHIP recipients
become uninsured.

Each system of equations is estimated for all Medic-
aid/SCHIP-insured and uninsured children. Differences
in use for uninsured and Medicaid/SCHIP-insured chil-
dren are influenced by differences in demographic char-
acteristics and by differences in insurance coverage. We
used a regression decomposition, also known as the
Oaxaca decomposition in the econometrics literature, to
evaluate the differences between encounters by the un-
insured and encounters by the Medicaid/SCHIP in-
sured.8,9 The regression decomposition was modified to
fit health care comparisons, to separate differences in use
between Medicaid/SCHIP-insured and uninsured chil-
dren into differences as a result of the characteristics of
the people and differences as a result of insurance. This
decomposition separates observed differences in out-
comes (probabilities of use or quantities of use) into
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differences that are associated with a person’s demo-
graphic variables and differences as a result of the insur-
ance coverage.

The net changes in use for Medicaid/SCHIP-insured
and uninsured children if 10% of the Medicaid/SCHIP-
insured children became uninsured were calculated by
multiplying the quantities of services by the numbers of
children in each group before and after the simulated
10% disenrollment. Total health care expenditures are
based on 2004 payments for ambulatory care visits, in-
patient hospitalizations, and ED visits paid by Arizona’s
Medicaid program. The average amount paid for each
service was multiplied by the quantity of each service
before and after the simulated disenrollment to estimate
the aggregate change in health care expenditures. Be-
cause most of the health care costs for the uninsured are
paid by federal and state governments through Medicare
and Medicaid in the form of disproportionate share hos-
pital adjustments and indirect medical education pay-
ments in addition to other federal programs, such as
funding for community health centers and the Maternal
and Child Health Bureau, we assume that the cost of
care for children who become uninsured are community
costs. Indeed, federal and state funds have been esti-
mated to cover 87% of the total costs of uncompensated
care.10,11 Potential savings from programmatic changes in
Medicaid/SCHIP also are offset by increased Medicaid
medically needy spending, increased tax subsidies to
private insurance, and increased costs that are associated
with uncompensated care.2

The Oaxaca decomposition is a mathematical tech-
nique that first was used to measure discrimination. We
used this technique to separate the difference in the
dependent variable between the 2 insurance groups into
the difference that was attributable to observable char-
acteristics (ie, the portion of the difference that is ex-

plained by differences in the mean characteristics that
are included in the model) and unobserved factors (ie,
the portion of the difference that is attributable to dif-
ferences in the coefficients between the 2 groups). The
difference that is attributable to unobserved factors was
considered to be the measure of the effect of insur-
ance.8,12

RESULTS
There were 40 945 uninsured children and 163 742
Medicaid/SCHIP-insured children in the AZHQ database
for whom complete data were available on all demo-
graphic and health care use variables that were used in
the analysis. The majority of the children in both insur-
ance groups were from racial or ethnic minorities. The
most common ethnic group was Hispanic: 62% of the
Medicaid/SCHIP-insured children and 56% of the unin-
sured children were Hispanic (Fig 1). Children were
divided into 4 age groups: 0 to 4 years, 5 to 9 years, 10
to 14 years, and 15 to 17 years. Within the 0- to 4-year
age group, the costs were similar for 0- to 1-year-olds
and the entire group. The majority of the Medicaid/
SCHIP-insured children and uninsured children were
younger than 10 years: 76% of the Medicaid/SCHIP-
insured and 69% of the uninsured children (Fig 2). Fifty
percent of the children were male in both the Medicaid/
SCHIP-insured and uninsured groups. For the uninsured
children, there were 800 ED visits per 1000 children in
the year compared with 500 per 1000 children who
were enrolled in Medicaid/SCHIP. The uninsured also
had a higher average number of hospital days, averaging
1500 hospital days per 1000 children in the year com-
pared with 500 hospital days for the Medicaid/SCHIP-
enrolled children. The Medicaid/SCHIP-enrolled chil-
dren averaged 2200 ambulatory visits per 1000 children
in the year compared with 600 visits per 1000 children

FIGURE 1
Racial and ethnic distribution of children.

e1028 RIMSZA et al
 by Mary Rimsza on May 7, 2007 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


for the uninsured. The total number of visits by facility
for uninsured children and Medicaid/SCHIP-insured
children is shown in Fig 3.

Figure 4 shows the annual changes in ED and inpa-
tient service use if 10% (16 327) of the Medicaid/SCHIP-
enrolled children disenroll and become uninsured. The
total number of uninsured ED visits would increase from
32 076 to 43 716, and the total number of uninsured
hospital days would increase from 60 570 to 78 251. The
total number of ED visits in the community would in-
crease by 2772, and the total number of hospital days
would increase by 9273.

The total number of ambulatory visits by uninsured
children would increase from 21 013 to 30 812 with a
10% disenrollment, and the number of ambulatory visits
by Medicaid/SCHIP-insured children would decrease
from 356 849 to 321 327. The net effect on service use in
the ambulatory setting associated with a 10% disenroll-

ment is that the total number of ambulatory visits would
decrease by 25 723.

To determine the total financial effect of disenroll-
ment on health care costs, we used the mean payments
for uninsured visits by facility type from AZHQ data and
multiplied the cost of the visit by the change in number
of visits if 10% of the currently enrolled Arizona Health
Care Cost Containment System patients were disen-
rolled and became uninsured. The mean payment for
visits in 2004 was $795.57 for ED visits, $586.55 for
inpatient hospital visits, and $162.64 for ambulatory
visits. These amounts are paid by Arizona’s Medicaid
program and include all services that are provided in
these settings, including pathology, laboratory, radiol-
ogy, and physician services. The payments are �30% of
the charges for these services. Assuming that these pay-
ments are indicative of the true cost of care, ED care
would increase by $2 205 320 and the cost of inpatient

FIGURE 2
Age distribution of children versus insurance status.

FIGURE 3
Number of health care services according to facility, 2004.
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care would increase by $5 439 078. However, the cost of
ambulatory care would decrease by $4 183 589. The net
increase in total costs would be $3460.809, or $2121 for
each child who was disenrolled. Using the Oaxaca de-
composition, we determined that 69% (8031) of the ED
visits, 58% (10 254) of the hospital days, and 74%
(7251) of the change in ambulatory visits would be
attributable to the change in insurance status.

DISCUSSION
This study demonstrates the changes in health care use
and costs if a randomly chosen 10% of the children who
are currently enrolled in Arizona’s Medicaid/SCHIP pro-
gram disenrolled and became uninsured. Our analysis of
the health care encounters for both the Medicaid/
SCHIP-insured and uninsured children is a function of
each child’s age, gender, race, type of treating physician,
ambulatory care–sensitive condition, and place of ser-
vice. In fact, the overall characteristics of the uninsured
and Medicaid/SCHIP-insured populations are so similar
that when the likelihood of being uninsured is estimated
as a function of these variables, the populations are
virtually indistinguishable. Thus, the populations are not
different because of observable characteristics but be-
cause they are equally likely to be uninsured given their
characteristics. Because we hold observable characteris-
tics and broad health indicators constant, it is likely that
the differences observed are attributable to insurance
coverage.

This analysis is not based on actual changes that have
occurred in the Arizona Medicaid/SCHIP program or
changes in other states but rather is a model for the
effects of any programmatic change (eg, increased pre-
miums; enrollment caps; decreased eligibility; enroll-
ment barriers such as more frequent renewals, citizen-
ship documentation) that results in disenrollment.
Although we modeled the effect of a 10% disenrollment,
most of the changes in cost-sharing or eligibility that
have been enacted in other states have produced much
more than a 10% disenrollment. For example, the out-
comes of increased cost-sharing as a result of increases in

premiums of 1% to 5% of family income by Washing-
ton’s Basic Health Plan, Minnesota’s Minnesota Care,
and Hawaii’s Quest program resulted in reductions in
enrollment that ranged from 18% to 57%,4 and Texas
recently experienced a 29% reduction in SCHIP enroll-
ment in �1 year after increasing premiums, adding a
90-day waiting period for benefits, and reducing the
enrollment period from 12 months to 6 months.5

Our simulation assumed that children who leave the
Medicaid/SCHIP program would be random with respect
to their medical needs. This is plausible if the policy
change that results in disenrollment affects children with
a random set of heath needs, such as enrollment caps.
Some policy changes that result in disenrollment may
not be random. For example, increased paperwork re-
quirements (eg, proof of citizenship) may be more likely
to affect healthy children than chronically ill children
because the parents of chronically ill children may be
more willing to take the time to complete the paperwork
requirements; in this case, our estimates would be an
upper bound on the actual cost increases. However, if
disenrollment is generated through a policy of higher
copayments for hospitalizations, and ED and ambulatory
visits, then this might disproportionately affect those
with potentially the greatest medical needs and our dis-
enrollment estimates would be a lower bound on the
actual cost increases.

Our study demonstrates that the uninsured are more
likely than Medicaid/SCHIP-insured children to receive
health care in expensive sites (the ED and hospital) and
less likely to receive care in the ambulatory setting.
These findings are similar to our findings in Yuma, Ari-
zona, where we found that uninsured children were
nearly 4 times more likely to use the ED than insured
children for ambulatory care–sensitive conditions.8 This
increase in ED and hospital care may be attributable to
the lack of preventive services and timely access to
health care for acute care problems if a child is unin-
sured. Because the uninsured often are unable to obtain
health care in physicians’ offices, they go to the ED,
where they know they cannot be turned away because

FIGURE 4
Changes in ED and inpatient service utilization with 10% disenrollment.
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of the Emergency Medical Treatment and Active Labor
Act. However, the cost of nonemergent care that is pro-
vided in the ED is much higher than similar services that
are provided in physicians’ offices.

Because of the shift in care from ambulatory sites to
EDs and hospitals that is associated with disenrollment,
our study demonstrates that the total number of ED
visits and hospital days in the community increases as
the number of children who disenroll increases. Our
findings differ from Cunningham,3 who reported that
Medicaid/SCHIP cuts that resulted in disenrollment
would not affect the total number of ED visits. However,
his analysis was based on 2000–2001 and 2003 Com-
munity Tracking Study (CTS) household surveys rather
than administrative health data. In the CTS, the number
of ED visits is self-reported, and those that resulted in
hospitalization were excluded. Also, in the CTS survey,
insurance coverage was determined at the time of the
interview and not the time of the visit, as in our study.
Finally, Cunningham assumed that 12% of the disen-
rolled children would acquire private insurance,
whereas we assumed that these children would become
uninsured.

Most states make programmatic changes in their
Medicaid/SCHIP programs in an effort to decrease their
costs for these programs. However, this study demon-
strates that programmatic changes that result in disen-
rollment actually increase the total health care costs for
the community. Most of the health care costs for the
uninsured are paid by federal and state governments
through Medicare and Medicaid in the form of dispro-
portionate share hospital adjustments and indirect med-
ical education payments in addition to other federal
programs, such as funding for community health centers
and the Maternal and Child Health Bureau. Indeed,
federal and state funds have been estimated to cover
87% of the total costs of uncompensated care.11 Potential
savings from programmatic changes in Medicaid/SCHIP
also are offset by increased Medicaid medically needy
spending, increased tax subsidies to private insurance,
and increased costs that are associated with uncompen-
sated care.2 In a previous analysis of Medicaid disenroll-
ment in an agricultural community, we concluded that
10% disenrollment would increase the number of un-
insured children by 21% and increase the community’s
health care costs as a result of a shift in sites of care from
less expensive ambulatory office sites to more expensive
EDs and increased hospitalizations.12

The behavioral model of health care use and access by
Anderson et al6 proposed that use is a function of need,
enabling factors, and characteristics of the individual and
hi or her community. In this study, we used a commu-
nity health database to assess the effects of Medicaid/
SCHIP policy changes on health care use and costs. Fol-
lowing the model of Andersen et al,6 we included in our
analysis personal characteristics that may affect use, in-

cluding age, gender, race/ethnicity, and amount of care
that is for ambulatory care–sensitive conditions. Al-
though perceived and actual health needs are more dif-
ficult to assess, we did include in our analysis past visits
for ambulatory care–sensitive conditions as well as spe-
cialty type of primary care provider. By using a commu-
nity health database, community factors (eg, Medicaid/
SCHIP acceptance by the community, availability of
safety net providers, location of EDs) also are included in
the analysis. Using the Oaxaca decomposition, our anal-
ysis demonstrates that the most important of these fac-
tors in determining health care use by facility is insur-
ance status.

Recent changes in Medicaid requirements that re-
quires US citizens to provide proof of citizenship for
Medicaid enrollment may lead to increased disenroll-
ment in Arizona. We hope to assess the accuracy of our
simulation during the next 2 years using our AZHQ
database to compare health care use of Arizona Medic-
aid/SCHIP recipients who disenroll because of lack of
citizenship documents.

There are some limitations to our study. First, it is
based on data from a large, urban community in the
Southwest, where the majority of the Medicaid/SCHIP
population as well as the uninsured are Hispanic. Sec-
ond, the costs of disenrollment were based on Medicaid/
SCHIP payments in Arizona. These payments are �30%
of charges for such services in Arizona. The actual costs
are likely somewhere between these payments and
charges. Therefore, our results likely underestimate the
true costs of disenrollment. Third, although all ambula-
tory visits to private physicians’ offices for the Medicaid/
SCHIP-insured children are included in the analysis as
well as ambulatory visits for both the Medicaid/SCHIP-
insured and uninsured patients to federally qualified
community health centers, public clinics, and free clin-
ics, some ambulatory visits for uninsured patients may
not be included if they receive ambulatory care in other
sites. This would result in an underestimation of the
costs of disenrollment. Fourth, we assumed that children
who disenrolled from Medicaid/SCHIP would become
uninsured because either they were not eligible for pri-
vate insurance or their families could not afford private
insurance premiums. However, some low-income fam-
ilies may be able to gain access to private health insur-
ance.

CONCLUSIONS
This study shows that cost containment strategies that
result in disenrollment from Medicaid or SCHIP pro-
grams can be expected to increase care at expensive sites,
including EDs and hospitals, and decrease care that is
received in physicians’ offices. Such changes in site of
care not only will increase health care costs but also will
aggravate current community problems of ED over-
crowding and inpatient bed shortages. The total number
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of ED visits and inpatient days can be expected to in-
crease as well as the amount of uncompensated care that
is provided by hospitals and EDs that serve as safety net
providers when Medicaid/SCHIP-insured children dis-
enroll.
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