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ABSTRACT. Background. There currently are few
published data evaluating the effect of State Children’s
Health Insurance Programs on health care outcome mea-
sures in children. Colorado’s Child Health Plan Plus
(CHP�) is a non-Medicaid State Children’s Health Insur-
ance Program that began enrollment in April 1998. The
objectives of this study were to compare reported (1)
access to care, (2) utilization of health care, and (3) quality
of care during the year before and the first year after
enrollment into CHP�.

Methods. We interviewed 480 randomly selected fam-
ilies by telephone 2 months after their first enrollment
into CHP� (September 1999 to January 2000) and, again,
1 year later. We used generalized linear models to exam-
ine the effect of enrollment on health care access, utili-
zation, and quality while controlling for type of previous
insurance, length of time uninsured before enrollment,
race/ethnicity, and age.

Results. Regarding access to care, the percentage of
families who reported a usual site of preventive care did
not change significantly, but families reported more of-
ten being able to see providers as soon as desired for
routine care (incidence ratio [IR]: 2.03; 95% confidence
interval [CI]: 1.37–3.02]), for care when sick or injured
(IR: 2.77; 95% CI: 1.85–4.16), for specialty care (IR: 1.96;
95% CI: 1.16–3.32), and for all health care (IR: 2.35; 95%
CI: 1.81–3.07). Unmet medical needs decreased after ver-
sus before enrollment for prescription medications (IR:
0.38; 95% CI: 0.26–0.55), mental health care (IR: 0.63; 95%
CI: 0.40–0.97), prescription glasses (IR: 0.44; 95% CI:
0.29–0.65), and dental care (IR: 0.59; 95% CI: 0.47–0.76).
Regarding utilization, the proportion who saw a provider
for routine care in the past year increased (IR: 1.39; 95%
CI: 1.06–1.83), but reported visits for sick, specialty, and
emergency department care and hospitalizations did not
increase. Regarding quality of care, the proportion who
rated their health care as “best” increased (RI: 1.31; 95%
CI: 1.04–1.66) after versus before enrollment.

Conclusions. Families who were newly enrolled into
CHP� perceived dramatic increases in access to all types
of care and decreases in unmet medical needs, no in-
crease in utilization of emergency department or hospi-
talization services, and improved overall quality of care
in the year after enrollment into CHP�. Pediatrics 2005;
115:364–371; SCHIP, access to health care, health insur-
ance, quality of health care.

ABBREVIATIONS. SCHIP, State Children’s Health Insurance Pro-
gram; CHP�, Child Health Plan Plus; FPL, federal poverty level.

In response to the growing problem of uninsured
children, the Balanced Budget Act of 1997 created
the State Children’s Health Insurance Program

(SCHIP), providing federal funding to help states
expand the provision of health insurance to unin-
sured low-income children. Currently, 20 states have
stand-alone, non-Medicaid SCHIP programs, 14
have Medicaid expansion programs, and 17 are op-
erating programs that are combinations of both types
of plans.1 Although enrollment in the first few years
was slower than hoped,2–4 by June 2002, it had
reached 3.6 million nationally.5,6 Recently, there is
also encouraging evidence that SCHIP is making a
difference in levels of uninsured children. Cunning-
ham,7 using data from the Community Tracking
Study household survey, demonstrated that almost
20% fewer children were uninsured in 2000–2001
than in 1998–1999 nationally. In addition, Elixhauser
et al8, using data from the Medical Expenditure
Panel Survey, demonstrated a decline in the percent-
age of children who were uninsured all year from
10.3% in 1996 to 7.8% in 1999.

Since the enactment of SCHIP, most of the
published literature regarding the program has
focused on issues of enrollment, eligibility, and
retention.2–5,9–17 Because SCHIP is a relatively new
program, little has been published regarding the
effect of SCHIP on important processes of care
measures and health outcomes. The major objec-
tives of the present study were to compare re-
ported access to care, utilization of health care, and
overall quality of care 1 year before and during the
first year after enrollment into Colorado’s SCHIP,
the Child Health Plan Plus (CHP�). Specifically,
we addressed the following questions: Did enroll-
ment in CHP� increase the percentage of children
with a medical home and access to preventive,
acute, and subspecialty health services? Did enroll-
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ment result in higher utilization of medical ser-
vices after enrollment than preceding enrollment?
Did enrollment result in higher overall quality of
care services from the perspective of the enrolling
family?

METHODS

Description of CHP�

Colorado’s SCHIP, CHP�, is a stand-alone program, although
it shares a common enrollment application with the state’s Med-
icaid program. The program provides medical benefits, including
inpatient and outpatient services, prescription drugs, dental care,
and mental health care. Services are provided either by a health
maintenance organization or by a fee-for-service network, de-
pending on the geographic area in which an enrollee lives. Fam-
ilies are eligible when they earn �185% of the federal poverty
level (FPL). Enrolling families pay an initial enrollment fee of $25
for 1 child or $35 for multiple children when their income is
�150% of the FPL as well as copayments when their income is
�100% of the FPL.

Design and Study Population
We conducted 2 telephone surveys, 1 year apart, for a cohort of

families who had recently enrolled a child in CHP� for the first
time. We randomly selected families who had enrolled 2 months
before and did an initial survey during September 1999 through
January 2000 (N � 711). We surveyed 2 months after enrollment,
because �90% of newly enrolling families have been notified of
their acceptance to the program and assigned to a provider by this
time. A follow-up survey was conducted 1 year later, during
November 2000 through February 2001, for the same cohort. Fam-
ilies with both initial enrollment and 1-year follow-up surveys (N
� 480) composed the study population. The study protocol was
approved by the Colorado Multiple Institutional Review Board.

Survey Method
The survey instrument and method have been previously de-

scribed in more detail.9 During both surveys, families were asked
to report only on the year preceding the interview, corresponding
to the year before and the year after enrollment into CHP�. The
surveys incorporated standardized questions with minor modifi-
cations from the National Health Interview Survey Household
survey, the Prototype Children’s Health Insurance and Health
Care Questionnaire from the State and Local Area Integrated
Telephone Surveys of the National Center for Health Statistics,
and the Consumer Assessment of Health Plans Child Core that
have been previously used by the study team.2,9 The interviews
were conducted in English or Spanish, depending on the prefer-
ence of the interviewee.

Interviews were conducted by Survey Units at the Colorado
Department of Public Health and Environment and the AMC
Cancer Research Center in Denver, Colorado. Families were called
up to 15 times at different calling periods to optimize response
rates, and both home and work numbers listed with the program
were used. The interview was programmed for Computer As-
sisted Telephone Interviewing and skip patterns and acceptable
range of responses, and consistency checks were programmed into
the instrument. A minimum of 10% of all interviews were moni-
tored by supervisors who randomly listened to calls and, using
Local Area Network Assist Plus software, monitored interviewers’
computer screens at the monitoring station.

Definition of Measures
Measures of access to care included whether there was a usual

source of care or an identified primary provider; ease in seeing
provider for routine, acute, or subspecialty care (on a 4-point
Likert scale); and whether there were unmet prescription, mental
health, vision, dental, routine, acute, or subspecialty health care
needs. Utilization of care measures included the quantity of rou-
tine, acute office, subspecialty or emergency department visits,
and hospitalizations. Quality of care was determined by having
parents rate the quality of health care received (10-point Likert
scale with 0 � worst and 10 � best) and by assessing whether any
preventive care had occurred in the previous year. Type of previ-

ous insurance was categorized as private, Medicaid, none, or
other, and length of time uninsured before enrollment in CHP�
was grouped into 3 levels: no gap in insurance, uninsured �1
year, and uninsured 1 year or more. Race/ethnicity was deter-
mined by self-report and was categorized as white, black, His-
panic, or other.

Data Analysis
For bivariate analyses, binary categorical data were analyzed

using McNemar’s test for paired data, and continuous data were
analyzed using paired t tests. In comparing access to care for
subgroups who perceived a need for preventive, acute illness or
injury, or subspecialty care, paired data could be statistically
compared only for those who needed these types of care in both
years. For multivariate analyses, binary categorical data were
analyzed using logistic regression, and continuous outcomes
(number of visits) were analyzed using Poisson regression within
a Generalized Linear Model. For the multivariate analysis, each
child contributed 2 records to the data set, 1 for the year before
CHP� enrollment and 1 for the year during CHP� enrollment.
To account for repeated measures of the same children over
time, a generalized linear models analysis was used (SAS PROC
GENMOD). We did multivariate modeling using 2 methods. We
first ran the model including all of the explanatory variables and,
subsequently, using backward elimination, including only explan-
atory variables that reached a significance level of .25 or less.18

Results are reported for variables with significance levels of �.05.
The dependent variables in our analyses were measures of

access to care, utilization of care, and quality of care. The explan-
atory variables that initially were included in the models were
period of measurement (pre-CHP� enrollment vs post-CHP�
enrollment), type of previous insurance, length of time uninsured
before enrollment in CHP�, and reported race/ethnicity. In ad-
dition, because age is known to be a significant predictor of
utilization, we included age in years as a continuous variable
measured at time of enrollment and age2 to account for a possible
quadratic contribution of age. The results presented therefore are
adjusted for age. We also assessed interaction terms including the
pre/post time period by previous insurance and by length of time
uninsured. SAS Version 8.2 (SAS Institute, Cary, NC) was used in
all analyses.

RESULTS
Of the initial 920 newly enrolling families who

were randomly selected from throughout the state,
711 (77%) completed the pre-CHP� survey.9 Of this
cohort, we were able to reinterview 68% (n � 480) 1
year later, whereas 4% (n � 25) refused reinterview,
18% (n � 128) did not have a current telephone
number, and 11% (n � 78) were unreachable with 15
or more attempts. As previously reported,17 families
whom we were able to resurvey did not differ sig-
nificantly from those whom we did not resurvey
with regard to gender, race, FPL, location of resi-
dence, or presence of chronic medical conditions or
learning or behavioral difficulty in the enrolling
child.

Bivariate Analyses

Access to Health Care
As demonstrated in Table 1, the percentages of

families who reported a usual site of preventive care
or identified a primary care provider did not change
for the year before and the first year after CHP�
enrollment. However, the percentage of families who
reported that it was very easy or easy to get all of the
health care for their child increased from 53.9% to
73.1%, a relative increase of 36%. In addition, the
percentages of families who reported “usually” or
“always” seeing a provider as soon as desired for
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routine care, for care when sick or injured, or for
subspecialty care increased significantly from preen-
rollment to postenrollment. The absolute increases
shown correspond to relative increases of 13% for
routine care, 17% for sick care, and 67% for specialty
care. As Fig. 1 demonstrates, there were also dra-
matic decreases in the percentages of families who
reported being unable to obtain needed services be-
cause they could not afford them. This was particu-
larly striking for prescription drugs, with a relative
decrease of 55%, and for eyeglasses, with a relative
decrease of 48%, between the preenrollment and the
postenrollment years. There was also a significant
decrease in reported unmet dental care, despite the
fact that CHP�, during the time of this study, did not
provide dental benefits. Overall, 1 year after enroll-
ment into the program, 44% of families (n � 210) still
reported some unmet health need, but only 19% of
the unmet need was for services other than dental.

Utilization of Health Care

As shown in Table 2, our data demonstrated sig-
nificant increases in the percentage of families who
received any routine care or specialty care in the year
after versus the year before CHP� enrollment. How-
ever, the mean number of visits for any type of care,
emergency department care, or hospitalizations did
not change significantly during the year before ver-
sus the year after enrollment. When routine care was
stratified into age categories (�3 years of age [n � 43]
vs older [n � 437] 1 year after enrollment), the dif-
ference in the percentage seen for any routine care
was significant only for children 3 years of age or
older (64.2% before vs 70.5% after; P � .04) and not
for children who were younger than 3 years (88.9%
before vs 94.4% after; P � .41). However, as the effect
sizes were similar in the 2 groups, the lack of statis-
tical difference in the younger subgroup may have

Fig 1. Unmet health care needs before and 1 year after CHP� enrollment.

TABLE 1. Access to Health Care Before and One Year After CHP� Enrollment

Families Year Before
Enrollment
(n � 480)

1-Year
Follow-up
(n � 480)

P Value

Identified a routine/preventive care site 89.4% 89.2% NS
Identified a primary care provider 67.6% 65.4% NS
Very easy or easy to get all health care needed 53.9% 73.1% �.001
“Usually” or “always”

Saw a specialist when needed* 34.0% 56.6% .005
Saw a provider as soon as wanted when sick/injured† 77.5% 90.9% �.001
Got an appointment as soon as wanted for routine care‡ 77.3% 87.0% .003

All variables had �5% missing.
* Asked of those who thought needed specialty care, n � 55.
† Asked of those who sought care when sick/injured, n � 231.
‡ Asked of those who sought routine care, n � 241.
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been related to the small number of subjects in this
sample. There was a trend for children with chronic
illness to have more of an increase in the proportion
who received any routine care (71.8% before vs
83.3% after; P � .07) compared with children without
a chronic condition (65.0% before vs 70.1% after; P �
.11); however, the small size of the subgroup of chil-
dren with chronic illness in our sample (n � 88) did
not allow us to adequately assess this relationship.

Quality of Health Care
In response to the question, “How would you rate

all of your child’s health care in the previous 12
months?” 34.9% reported a best rating before enroll-
ment versus 41.6% after enrollment (P � .02). The
means for the pre- and postenrollment periods were
8.3 (SD 1.9) and 8.7 (SD 1.5), respectively (P � .0001).

Multivariate Analyses
Results of multivariate analyses predicting change

in post- versus preenrollment responses and control-
ling simultaneously for child’s age and race, the
length of time uninsured before CHP� enrollment,
and the type of previous insurance are shown in
Table 3. The interaction terms assessed were not
found to be meaningful and, therefore, are not in-
cluded. Multivariate results were similar when all
variables were included or when a backward elimi-
nation method was used. Because we were interested
in reporting incidence ratios for other significant pre-
dictors of the effect of CHP� enrollment, Table 3
shows the results of the backward elimination anal-
yses.

The multivariate analyses confirmed all findings in
the bivariate analyses in the areas of access, unmet
medical needs, utilization, and quality of care with
the exception of changes in specialty care visits that
approached but did not reach significance in the
multivariate model. Table 3 also demonstrates other
significant predictors of the relevant outcomes in
addition to CHP� enrollment, most notably the del-
eterious effects of length of time uninsured before
enrollment on access and utilization, and black or
Hispanic race on having a primary care provider and
access to subspecialty and routine health care.

When we ran the same multivariate model includ-
ing only children who, before enrollment, had no
medical home or no primary provider (n � 155),
more significant changes in utilization data associ-

ated with enrollment were evident. Comparing
postenrollment and preenrollment, the incidence ra-
tio for seeing a provider for routine care in the past
year increased to 2.53 (95% confidence interval: 1.56–
4.10) and the incidence ratio for number of visits as a
result of illness or injury increased to 1.48 (95% con-
fidence interval: 1.18–1.87).

DISCUSSION
The current study demonstrates that families who

were newly enrolled in Colorado’s CHP� perceived
dramatic increases in access to all types of needed
health care after enrollment, especially routine, acute
illness, and specialty care. Our results show corre-
sponding increases in the percentage of all enrolled
children who received preventive health care ser-
vices and higher utilization of office-based acute vis-
its in the subgroup that did not have a medical home
or provider before enrollment. Utilization of emer-
gency department or hospitalization services did not
change for the subgroup or for the total sample. In
addition, families reported improved overall quality
of health care received after enrolling in CHP�.

Since SCHIP’s enactment in 1997, little has been
published in the medical literature evaluating the
effect of the program on health status, access, utili-
zation, and quality of care. Although several studies
assessed the effects of state child health plans that
predated SCHIP in Colorado,19 New York,20,21 Mas-
sachusetts,22 and Florida,23,24 few data directly com-
pare outcome measures before and after enrollment
in SCHIP programs.25–28 A study of the North Caro-
lina SCHIP, a stand-alone, fee-for-service program,
demonstrated increases in the percentage of children
with an identified private physician or clinic and
decreases in unmet medical needs for prescription
medications and eyeglasses after SCHIP enroll-
ment.27 Another study that compared health status
and unmet health needs for children before and after
enrollment in Kansas’s SCHIP also demonstrated
significant decreases in unmet need after SCHIP en-
rollment, as well as modest increases in the propor-
tion of children whose health was rated as very good
to excellent by their parents.25 More recently, a sub-
stantially larger and more comprehensive study of
New York’s SCHIP was published, using similar
methods to the present study but also including a
comparison group enrolled at the time of the 1-year
follow-up interviews to control for secular trends.26

TABLE 2. Utilization of Health Care Before and One Year After CHP� Enrollment

Families Year Before Enrollment
(n � 480)

1-Year Follow-up
(n � 480)

P Value

Any sick/injured care office visit 64.7% 63.6% NS
Any routine care office visit 66.1% 72.4% .03
Any ED visit 30.7% 26.6% NS
Any hospitalization 5.6% 5.4% NS
Any specialty care visit 20.0% 24.6% .03
No. of times child seen in office when sick/injured, mean (SD) 2.1 (2.9) 2.5 (3.4) NS
No. of times child seen in office for routine care, mean (SD) 1.6 (2.2) 1.6 (1.8) NS
No. of ED visits, mean (SD) 0.50 (1.06) 0.45 (1.10) NS
No. of hospitalizations, mean (SD) 0.12 (0.72) 0.11 (0.76) NS
No. of specialty visits, mean (SD) 0.02 (3.07) 0.99 (3.83) NS

ED indicates emergency department.
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This study demonstrated increases in the percentage
of children with a usual source of care; decreases in
unmet health care needs for preventive, acute, sub-
specialty, dental, and vision care; and increases in the
proportion of children with preventive care and in
continuity of care.

The results of the current study add to the growing
evidence that SCHIP has been successful in improv-
ing health care access and delivery for enrolled chil-
dren. Eligible families in Colorado perceived signif-
icant barriers to access before enrollment, and CHP�
enrollment was associated with increases in access to
all types of health care. The pre- versus postenroll-
ment decreases in unmet needs for prescription
drugs, vision care, routine care, and acute care were
similar in magnitude in our study to the study of
Szilagyi et al,26 and, as in New York, we also dem-
onstrated significant decreases in unmet need in all
categories of health care. The reductions by 50% in
unmet needs for eyeglasses and for prescription
drugs in the current study are particularly notable, as
such changes might translate into substantial educa-
tional benefits and better management of childhood
illnesses for enrolled children. Residual unmet need
1 year after enrollment overall was twice as high in
Colorado (44%) than in New York (19%); however,
more than half of the residual need in Colorado was
related to dental needs, a service not covered by
CHP�. When dental services were not included, re-
sidual unmet health needs in Colorado and New
York 1 year after SCHIP enrollment were very sim-
ilar. It is interesting that families in Colorado per-
ceived a decrease in barriers to dental care after
enrollment, despite that CHP�, during the time of
this study, did not provide dental benefits. Although
we could not find another report of this in the liter-
ature, we speculate that this perception may indicate
that, as a result of coverage by CHP�, families had
more of their own financial assets to put toward
dental care.

Although access was reportedly much improved,
the mean rates of visits of all kinds did not increase
significantly after enrollment in the total cohort, al-
though the percentage who received any preventive
care increased and the number of acute illness visits
increased in children who did not have a medical
home at the time of enrollment. These data are also
consistent with the recent data from New York’s
evaluation that showed increases only in preventive
services, with stable utilization for emergency, acute,
and subspecialty care.26 In contrast, the evaluation of
Kansas’s SCHIP demonstrated increases in office vis-
its of all types.25 However, in the Kansas study,
families who did not reenroll in SCHIP for a second
year were excluded, perhaps resulting in retention in
the sample of families who used more services. In
addition, possible confounders, such as age, were not
controlled for in the analyses.

The reasons for the apparent mismatch between
data showing, on the one hand, uniform increases in
perceived access and decreases in unmet need and,
on the other hand, very modest changes in utilization
are not entirely clear. Our data show that pent-up
demand for routine and acute care visits was con-

centrated in the subgroup of children who had not
had a medical home or provider at the time of CHP�
enrollment. Because this group was relatively small,
their increased utilization may not have been re-
flected in the overall analyses. In fact, a previous
study in our state demonstrated that families who
enrolled in the first few years of the program, “early
enrollers,” were more likely to have a primary pro-
vider and less likely to have been uninsured before
enrollment than eligible uninsured children who did
not enroll.9 It is possible that characteristics of fami-
lies enrolled at the time of the current study may
have motivated them to seek health care, despite
difficulties, before enrollment in CHP�, thereby
blunting differences in utilization associated with
enrollment. An alternative explanation, proposed by
Szilagyi et al,26 is that SCHIP enrollment may result
in more effective coordination of care and more effi-
cient health care delivery as a result of increasing the
proportion of care delivered at the usual site of care.
In the current study, we did not collect data pertain-
ing to the site of care for all visits and, therefore, are
unable to test this plausible theory.

Our study relies on self-reported measures of ac-
cess and utilization, which are subject to recall bias.
However, we did compare 2 sets of data collected in
the same manner and requesting recall for the same
period 1 year apart. Because our conclusions are
based on comparisons of these reported values
rather than on absolute reported values, problems
with recall bias probably do not have a large impact
on our results. Findings regarding satisfaction with
quality of care in the previous year may be more
subject to reporting bias than other measures, be-
cause families are aware that they are being asked to
assess the program. In addition, small sample sizes
of children who were younger than 3 years and of
children with chronic illnesses limited our ability to
assess fully the impact of these subgroups on ob-
served utilization patterns. Finally, this was an ob-
servational before–after study, and it is not possible,
given this study design, to control for secular trends
and demonstrate definitively that reported differ-
ences were attributable solely to enrollment in
CHP�.

The results of this study demonstrate that families
who enrolled for the first time in SCHIP in Colorado
perceived dramatic increases in access to health care,
decreases in financial barriers to care, and improve-
ments in their overall quality of care. These gains
were made without apparent increases in the more
costly sites of health care, such as emergency depart-
ment use or hospitalizations. Unfortunately, in the
current climate of economic uncertainty and state
fiscal downsizing, the success of CHP� and other
SCHIPs in increasing access to care may be unravel-
ing. In November 2003, 6 states, including Colorado,
implemented enrollment freezes in their SCHIPs.29 A
survey of state SCHIP officials and child health ad-
vocates in these states suggests that these freezes are
already resulting in tens of thousands of eligible
children being turned away and are compounding
inequities in insurance by income. In addition to the
immediate effects of such freezes on new enrollment,

370 ACCESS, UTILIZATION, AND QUALITY AFTER SCHIP ENROLLMENT at University of North Texas--Denton on December 18, 2020www.aappublications.org/newsDownloaded from 



already enrolled children whose families fail to com-
ply promptly with renewal procedures will lose en-
rollment in these states until enrollment freezes are
lifted. In the face of difficult economic times, when
the need for insurance in families with low-income
children is particularly high, the repercussions of
enrollment freezes are likely to be dramatic. It is
ironic that, at a time when SCHIP has sufficiently
matured to allow us to demonstrate success in de-
creasing levels of uninsurance, increasing access, and
improving quality of health care, the political and
economic climate is such that these successes may go
unheralded and may, indeed, be rapidly reversed.
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