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ABSTRACT. Objective. The Balanced Budget Act of
1997 established the State Children’s Health Insurance
Program (SCHIP), which makes health insurance available to children in near-poor families who are ineligible
for Medicaid. SCHIP mandates that all state plans cover
the cost and administration of childhood vaccines.
Whether SCHIP has narrowed immunization coverage
rates between near-poor and nonpoor children is unknown. The objective of this study was to use data from
the National Immunization Survey from 1995 to 2002 to
analyze changes in immunization coverage rates among
poor, near-poor, and nonpoor children before and after
implementation of SCHIP.
Methods. A prepost analysis was made of changes in
immunization rates among poor, near-poor, and nonpoor
children before and after implementation of SCHIP in all
50 states and 28 Immunization Action Plan areas from
1995 to 2002. All children in the National Immunization
Survey for whom information on vaccinations was available from the respondents’ shot cards and/or from the
children’s immunization providers (N ⴝ 264 214) were
studied. Up-to-date status for the 4:3:1 (4 doses of diphtheria-tetanus toxoids-pertussis vaccine/3 doses of poliovirus vaccine/1 dose of measles-mumps-rubella vaccine)
and the 4:3:1:3:3 (4 doses of diphtheria-tetanus toxoidspertussis vaccine/3 doses of poliovirus vaccine/1 dose of
measles-mumps-rubella vaccine/3 doses of Haemophilus
influenzae type B vaccine/3 doses of hepatitis B vaccine)
series as well at the hepatitis B and varicella vaccines was
measured.
Results. The probability that a poor or near-poor
child was up to date for the 4:3:1:3:3 vaccine series increased ⬃11 percentage points after implementation of
SCHIP. However, we observed a similar increase for
nonpoor children. The proportion of poor and near-poor
children who were up to date for the varicella vaccine
increased between 7 and 8 percentage points more than
among nonpoor children after implementation of SCHIP.
Relative increases among poor and near-poor children
were greater in the 28 Immunization Action Plan areas, in
states with high rates of uninsured children, and among
Hispanics.
Conclusion. SCHIP seems not to be associated with
changes in the up-to-date status of poor and near-poor
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children for the 4:3:1 and the 4:3:1:3:3 vaccine series.
Vaccine coverage rates increased broadly among all income groups between 1995 and 2002. Pediatrics 2005;
115:e526–e534. URL: www.pediatrics.org/cgi/doi/10.1542/
peds.2004-1533; immunizations, up-to-date, SCHIP.
ABBREVIATIONS. SCHIP, State Children’s Health Insurance Program; FPL, federal poverty level; NIS, National Immunization
Survey; 4:3:1, 4 doses of diphtheria-tetanus toxoids-pertussis vaccine/3 doses of poliovirus vaccine/1 dose of measles-mumpsrubella vaccine; 4:3:1:3:3, 4 doses of diphtheria-tetanus toxoidspertussis vaccine/3 doses of poliovirus vaccine/1 dose of measlesmumps-rubella vaccine/3 doses of Haemophilus influenzae type B
vaccine/3 doses of hepatitis B vaccine; VFC, Vaccine for Children.

T

he Balanced Budget Act of 1997 established the
State Children’s Health Insurance Program
(SCHIP), which makes health insurance available to children in near-poor families who are ineligible for Medicaid. The motivation for SCHIP came
from the recognized high rates of uninsured children
among the working poor. Approximately 23% of
children from families with incomes between 100%
and 200% of the federal poverty level (FPL) and 27%
of children in poverty lacked health insurance in
1996.1 A recent analysis indicated that the proportion
of children without insurance for some part of the
year may be as high as 40%.2 The $40 billion appropriated over 10 years for SCHIP represents the largest extension of publicly provided health insurance
since the creation of the Medicaid program.
Efforts to evaluate SCHIP have largely focused on
take-up rates.3,4 The few studies of outcomes pertain
to the precursors of SCHIP in selected states and
have focused primarily on changes in utilization.5,6
An evaluation of New York State’s Child Health Plus
program in 1991, a model for the current SCHIP,
found that the program was associated with increased immunization rates, although it is unclear
whether the relationship was causal.7 A principal
methodologic consideration to be addressed by any
analysis of the effect of SCHIP is the bias inherent in
comparing the experience of those who seek out and
accept SCHIP coverage with that of those who do
not. Unobservable characteristics differ between
SCHIP enrollees and eligible individuals who decline to enroll. For avoiding confounding by these
characteristics, evaluations of public programs such
as SCHIP on the basis of the intention to treat compare the outcomes of entire eligible populations before and after the introduction of the new program.
In view of the potential for SCHIP programs to

PEDIATRICS Vol. 115
No. 5 May 2005
www.pediatrics.org/cgi/doi/10.1542/peds.2004-1533
Downloaded from www.aappublications.org/news by guest on June 20, 2019

influence immunization rates, we used the recently
released National Immunization Survey (NIS) to associate between state implementation of SCHIP and
changes in immunization coverage rates. We used
poverty status to characterize SCHIP eligibility, and
we interpreted the results as estimates of the intention to treat. This study addresses 2 questions. First,
how have vaccine coverage rates changed among
poor, near-poor, and nonpoor children before and
after implementation of SCHIP? Second, is there any
evidence that SCHIP increased the uptake of new
vaccines?
METHODS
The NIS
We used data from the NIS for the years 1995 to 2002. The NIS
is a national probability sample of children aged 19 to 35 months
that annually surveys ⬎34 000 households from all 50 states and
28 selected metropolitan areas. Details of the NIS along with the
public use data files are available from the NIS web site (www.
cdc.gov/nis/datafiles.htm).
Information on each surveyed child in the NIS is gathered from
a respondent in each household as well as from the child’s health
care provider. The proportion of households with complete data
from providers ranges from 62% to 70% between 1996 and 2002
and 51% in 1995.8–13 The provider data are considered the most
reliable. Those with complete provider data, however, are more
likely to be white, be better educated, and have greater incomes
than households without provider data. Aware of the potential
problems associated with selective reporting, administrators of the
NIS use propensity scores within each stratum to adjust sampling
weights for households with nonprovider data.14 To reduce the
loss of households, we also used the surveys of respondents who
use a shot card to recall receipt of vaccines. There is evidence that
shot cards provide reliable information regarding vaccines but
that parental recall alone does not.15,16 We assumed that there are
no false positives on either the shot card or the provider survey.
Thus, if a child is reported to be up to date for a vaccine on the
basis of either the shot card or the provider survey, then we
assume that the child is up to date for that vaccine. The addition
of shot card data increases the proportion of households with
complete vaccine information to between 72.9% and 81.8%.

SCHIP
The purpose of SCHIP is to extend health insurance to children
in near-poor families who do not qualify for Medicaid but who are
uninsured. To qualify for SCHIP federal funding, states had the
option of extending Medicaid, creating a new insurance program,
or combining both approaches. Eighteen states and the District of
Columbia chose to extend Medicaid, 15 established separate programs, and 17 had combinations. Evidence suggests that the distinction between Medicaid extension and separate programs is not
important with respect to its impact on the lack of insurance
among children.4 Consequently, we did not analyze differences by
program type.
We specified SCHIP in 2 ways. First, we used dummy variables
to capture the timing of program implementation: 3 states began
enrollment of children aged 1 to 5 in 1997, 29 in 1998, 13 in 1999,
4 in 2000, and 1 in 2001. We also used income eligibility thresholds
to measure variation in extensiveness of the expansion. SCHIP
allows states to raise the income eligibility thresholds above the
Medicaid thresholds up to any level.1 As of 2002, 14 states had
income eligibility thresholds for children 1 to 5 years of age at
above 200% of the FPL, 26 states at 200% of FPL, and 11 states at
⬍200% of FPL. For years before SCHIP, we used the Medicaid
eligibility threshold for children 0 to 5 years of age. (Timing and
eligibility thresholds of SCHIP for infants and children up to 5
years of age were compiled by Lisa Dubay at the Urban Institute.
Note that Wisconsin did not change income eligibility threshold
for children ⬍6 under SCHIP.) In all states the relevant thresholds
for infants ⬍1 year of age are the Medicaid thresholds after which
point the SCHIP thresholds apply.
We used differences in the age of the child and income eligibility thresholds between infancy and childhood to develop an

algorithm to estimate the average SCHIP income eligibility threshold applicable to each surveyed child. The details of this algorithm
have been published elsewhere.17
The NIS uses an algorithm that is based on reported family
income and family size to create an indicator of poverty status
defined as below 100% of the federal poverty level. In 1999, the
NIS added a new variable that measures the ratio of income to
poverty. To create a consistent series of income to poverty for
years before 1999, we used the income categories and family size
variable to create an income to poverty ratio for 1995–1998. We
assumed that families with ⬎$50 000 per year earned $75 000. As
a check on our measure, we used our algorithm to compute
poverty status (⬍100% FPL) and compared our poverty indicator
with the one computed by NIS. The associated  statistic ranged
from .93 to .99 between 1995 and 1998. We then defined 3 categories of family income and a separate category for unknown income: poor, or those with ⬍100% of the FPL; near-poor, or those
with income ⱖ100% and ⬍250% of the FPL; and nonpoor, or those
with income ⱖ250% of the FPL. We used these as broad measures
of eligibility to define exposure to SCHIP.
Because the percentage of families with unknown income varies from 12% to 24% over the study period, we show all results for
poor, near-poor, and nonpoor families and families of unknown
poverty. Even for those with recorded income, measurement error
as a result of self-reporting remained a potential problem. As an
alternative measure of socioeconomic status, we used mother’s
marital status and schooling. The most disadvantaged group includes children with mothers who are 20 years of age or older,
who are not married, and who have 12 years of schooling or less;
less disadvantaged are children whose mothers are married, who
are 20 years of age and older, and who also have no more than a
high school education; and the most advantaged includes children
of married women with a college degree.
The effect of SCHIP on immunizations should vary by the
proportion of uninsured and underinsured children among the
poor and near-poor as well as the pre-SCHIP level of immunization coverage rates. States with larger numbers of uninsured children or with lower levels of immunization rates before SCHIP
implementation may be expected to experience greater shifts once
SCHIP programs are initiated. To exploit these potential sources of
variation, we present a series of analyses by states with high rates
of uninsured children, by states with large Hispanic populations,
and by urban areas specifically designated as immunization action
plan areas by the Centers for Disease Control and Prevention.
Although immunization action plan areas were to have received
additional resources to coordinate local efforts, funds were never
forthcoming.18

Outcomes
We used dichotomous indicators of whether a child is up to
date for either a particular vaccine or a series of vaccines. We
analyzed changes in 2 series: the 4:3:1 (4 doses of diphtheriatetanus toxoids-pertussis vaccine/3 doses of poliovirus vaccine/1
dose of measles-mumps-rubella vaccine) and the 4:3:1:3:3 (4 doses
of diphtheria-tetanus toxoids-pertussis vaccine/3 doses of poliovirus vaccine/1 dose of measles-mumps-rubella vaccine/3 doses
of Haemophilus influenzae type B vaccine/3 doses of hepatitis B
vaccine) series. A child is up to date for the 4:3:1 series when he or
she has had 4 diphtheria, tetanus, and acellular pertussis vaccines,
3 polio vaccines, and 1 measles-containing vaccine by 19 months.
Up to date for the 4:3:1:3:3 series requires an additional 3 Haemophilus influenzae and 3 hepatitis B vaccinations (www.cdc.gov/
nip/publications/ACIP-list.htm). The 4:3:1:3:3 is the most comprehensive series that is available throughout the study period.
We also analyzed the association between SCHIP and the uptake of new vaccines. We focused on the varicella vaccine because
it was licensed by the Food and Drug Administration in March
1995 and became part of the NIS in 1997.19 Thus, the introduction
of the varicella vaccine coincides with the implementation of
SCHIP. Data on the pneumococcal vaccine were not available until
2001.

Statistical Analysis
We began the analysis by contrasting changes in up-to-date
status of the vaccine series for poor, near-poor, and nonpoor
children between 1995–1996 and 2001–2002. We present 2 sets of
changes. The first shows differences in immunization rates by
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poverty status before and after implementation of SCHIP. We then
estimate what we term relative differences, in which we subtract
the change in immunization rates among nonpoor children between 1995–1996 and 2001–2002 from changes among poor and
near-poor children. The objective is to eliminate trends in vaccination rates unrelated to SCHIP but related to general improvements in the immunization infrastructure, such as outreach campaigns, improvements in parent reminder systems, registries, and
extended hours in clinics and doctors’ offices, that occurred to
various degrees over the study period.
To refine further the adjustments for confounding, we used
regression analysis to estimate linear probability models. The
dependent variable is a dichotomous indicator of whether the
child is up to date for a vaccine series or the varicella vaccine. On
the right-hand side, we include controls for the child’s age; the
number of children in the household; and whether the child’s
family is poor, near-poor, or nonpoor. We included characteristics
of the mother, such as age, race, marital status, and schooling. To
adjust for other initiatives, we included the number of immunization providers in a state that participates in the Vaccine for
Children (VFC) program per number of children 0 to 18 years of
age. In addition, we included dichotomous indicators for all 50
states to capture time-invariant differences between states in immunization rates that may be related to general immunization
policies. We included the annual state unemployment rate to
control for business cycle effects on public assistance programs as
well as indicators for each year from 1996 to 2002, with 1995 as the
reference year. The year indicators capture national trends in
immunization rates. Finally, we included indicator variables for
the year a state implemented its SCHIP program as well a 1-year
lag in the SCHIP indicator to allow for startup delays. We interacted the SCHIP indicators with our indicators of household poverty. The coefficients on the interaction terms show the percentage
point change in immunization rates before and after implementation of SCHIP among poor and near-poor children relative to
nonpoor children. We refer to these as the adjusted relative
changes.
We also estimated an additional set of regressions in which we
used the income eligibility threshold for SCHIP instead of the
implementation indicators to characterize SCHIP. The eligibility
thresholds are an attempt to measure changes in the relative
generosity of the SCHIP program. In New Jersey, for example, the
income eligibility threshold under SCHIP was raised to 350% of

TABLE 1.

RESULTS
Characteristics of the Sample

Table 1 shows the characteristics of children and
women in the sample by poverty status. Not unexpected, children from poor families tended to be
black or Hispanic, to have larger families, to have
moved to a different state since birth, and to have
mothers who are unmarried and who have less
schooling. Poor respondents were more likely to
have used shot cards and to live in urban areas.
Characteristics of those for whom poverty status is
unknown seem similar to those who are poor and
near poor.
In Table 2, we display the proportion of children
who are up to date for the 4:3:1 series, the 4:3:1:3:3
series, and the hepatitis B vaccine in 1995–1996 and
2001–2002. There is an obvious poverty gradient in
coverage rates. In 1995–1996, 71.5% of poor children
were up to date for the 4:3:1 series as compared with
82.9% of nonpoor children. Children for whom pov-

Characteristics of Women in the NIS According to Poverty Status, 1995–2002

Child’s age
19–23 mo
24–29 mo
30–35 mo
Child’s race
White, non-Hispanic
Black, non-Hispanic
Hispanic
Other
No. of children
1
2–3
ⱖ4
Unknown
Marital status
Married
Widowed/divorced
Single
Unknown
Mother’s education
⬍12 y
12 y
13–15 y
ⱖ16 y
Shot card only
Moved since birth
Live in urban area
N
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the FPL, up from 133% for children 1 to 5 years of age in 1997.
West Virginia, by contrast, increased eligibility thresholds from
133% to 150% of the FPL for children 1 to 5 years of age.
We accounted for the survey design of the NIS in all bivariate
comparisons with the survey procedures in STATA 8.0.20 We used
ordinary least squares to estimate the regression models.
None of the outcomes is in the extreme tails of the distribution;
thus, marginal effects from the linear, logistic, and probit specifications are very similar. The linear probability model, however,
allows for easy interpretation and facilitates comparisons between
adjusted and unadjusted changes in the probability that a child is
immunized, especially in a specification with interaction terms.
All regressions were weighted by the sampling probabilities, and
we used robust regression procedures to account for the fact that
we have only state variation in our measures of program availability.

Poor
⬍100%

Near-Poor
100–249%

Nonpoor
⬎250%

Poverty
Unknown

0.303
0.353
0.345

0.293
0.350
0.357

0.296
0.354
0.349

0.299
0.350
0.350

0.314
0.263
0.372
0.052

0.601
0.146
0.202
0.051

0.772
0.082
0.092
0.054

0.469
0.188
0.280
0.064

0.227
0.560
0.213
0.000

0.264
0.616
0.120
0.000

0.355
0.594
0.051
0.000

0.241
0.575
0.170
0.013

0.441
0.161
0.398
0.000

0.738
0.089
0.172
0.000

0.906
0.042
0.052
0.000

0.598
0.107
0.285
0.011

0.363
0.454
0.114
0.069
0.162
0.102
0.286
42 546

0.128
0.482
0.206
0.184
0.139
0.090
0.182
73 057

0.026
0.251
0.184
0.539
0.120
0.078
0.166
96 040

0.273
0.406
0.123
0.199
0.192
0.151
0.282
52 571

ASSOCIATION BETWEEN
SCHIP AND IMMUNIZATION RATES
Downloaded from www.aappublications.org/news by guest on June 20, 2019

TABLE 2.
Proportion of Children 19 to 35 Months Old Up to Date for the 4:3:1 and 4:3:1:3:3
Vaccine Series and Hepatitis B According to Poverty Status and Year

4:3:1
Poor
Near poor
Nonpoor
Unknown
4:3:1:3:3
Poor
Near poor
Nonpoor
Unknown
Hepatitis B
Poor
Near poor
Nonpoor
Unknown
N

1995–1996

2001–2002

Change

95% CI

0.715
0.770
0.829
0.730

0.735
0.769
0.844
0.775

0.019
⫺0.001
0.015
0.045

⫺0.004
⫺0.017
0.004
0.024

to
to
to
to

0.042
0.014
0.026
0.066

0.570
0.605
0.680
0.575

0.679
0.727
0.797
0.714

0.109
0.121
0.117
0.139

0.085
0.104
0.104
0.117

to
to
to
to

0.134
0.138
0.130
0.162

0.740
0.758
0.807
0.741
49 468

0.877
0.895
0.919
0.887
52 498

0.137
0.137
0.112
0.145

0.117
0.123
0.102
0.128

to
to
to
to

0.157
0.150
0.122
0.163

Data are for households with complete provider data and/or shot cards as reported in the NIS. The
4:3:1 series includes 4 shots of diphtheria, tetanus, and acellular pertussis vaccines, 3 polio vaccines,
and 1 measles-containing vaccine. The 4:3:1:3:3 adds 3 Haemophilus influenzae vaccines and 3 hepatitis
B vaccines to the 4:3:1 sequence. All estimates are weighted, and confidence intervals (CIs) take into
account the survey design.

erty status is unknown have immunization rates similar to poor and near-poor children.
Vaccination coverage rates for the 4:3:1 series were
largely unchanged over the study period, which suggests that SCHIP had little impact on this basic series
(Table 2). Changes in up-to-date status for the 4:3:1:
3:3 series are more substantial (Table 2). Vaccination
coverage rates increased 10 to 14 percentage points
among all groups between 1995–1996 and 2001–2002.
The uniform increase in the 4:3:1:3:3 series largely
reflects increases in coverage for the hepatitis B vaccine. As shown in Table 2, the proportion of children
who were up to date for hepatitis B increased 11 to 14
percentage points between 1995–1996 and 2001–2002
irrespective of poverty status.
A more formal analysis of the relative changes in

vaccine coverage rates is presented in Table 3. In
column 1, we show the percentage point change in
coverage rates among poor and near-poor children
relative to nonpoor children. Except for hepatitis B,
there is no evidence that coverage rates increased
more among children who were potentially affected
by SCHIP relative to children who were unaffected.
The estimates in column 3 of Table 3 are from the
multiple regression analysis. We refer to these as the
adjusted relative changes. The figures are from the
coefficients on the interactions terms between SCHIP
and poverty status. They show the percentage point
change in vaccine coverage rates among poor and
near-poor relative to nonpoor children before and
after implementation of SCHIP. None of the adjusted
changes is of any meaningful magnitude or statistical

TABLE 3.
Relative Changes in Proportion of Poor and Near-Poor Relative to Nonpoor Children
Who Were 19 to 35 Months Old and Up to Date for the 4:3:1 and 4:3:1:3:3 Vaccine Series and Hepatitis
B According to Poverty Status and Year

4:3:1
Poor–nonpoor
Near poor–nonpoor
Unknown–nonpoor
4:3:1:3:3
Poor–nonpoor
Near poor–nonpoor
Unknown–nonpoor
Hepatitis B
Poor–nonpoor
Near poor–nonpoor
Unknown–nonpoor

Relative
Change

95% CI

Adjusted
Change

95% CI

0.004
⫺0.016
0.030

⫺0.021 to 0.030
⫺0.036 to 0.003
0.006 to 0.054

0.008
⫺0.003
0.019

⫺0.025 to 0.041
⫺0.017 to 0.011
⫺0.001 to 0.039

⫺0.008
0.004
0.022

⫺0.036 to 0.020
⫺0.017 to 0.026
⫺0.004 to 0.049

⫺0.004
0.008
0.016

⫺0.037 to 0.029
⫺0.010 to 0.026
⫺0.009 to 0.041

0.025
0.025
0.034

0.003 to 0.048
0.008 to 0.042
0.014 to 0.054

0.007
0.008
0.013

⫺0.022 to 0.036
⫺0.006 to 0.022
0.003 to 0.023

Unadjusted relative changes are obtained from subtracting changes among the nonpoor from changes
among the poor and near-poor children (see Table 2). Adjusted relative changes are from the
regression models. Changes are adjusted for child’s age and race/ethnicity; number of children in the
household; household poverty status; whether the child lives in the state in which he or she was born;
mother’s age, marital status, and schooling; the number of VFC providers per capita per state and
year; state unemployment rate per year; indictor for the state and year in which SCHIP began and a
1-year lag; state fixed effects; year fixed effects; and interactions of SCHIP and household poverty. All
estimates are weighted. Survey procedures that incorporate the survey design were applied to the
unadjusted changes. We used robust regressions procedures that allow for clustering at the state level
in the regression models. CI indicates confidence interval.
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Fig 1. Proportion of children who were 19 to 35 months of age and up to date for varicella by poverty status.

significance. Indeed, the modest relative increase in
hepatitis B vaccine coverage among poor and nearpoor children (column 1) is eliminated after adjustment, except for those of unknown poverty.
Changes in Coverage Rates of Varicella

Figure 1 shows the national proportion of children
who were 19 to 35 months of age and up to date for
varicella between 1997 and 2002 by poverty status.
The ⬃15-percentage-point difference in coverage
rates in 1997 between nonpoor children and all others narrowed to ⬃5 percentage points in 2002. We
present a more precise description of the change in
Table 4 for all states and then for subgroups of areas
at potentially greater risk for underimmunization.
The results are consistent with the hypothesis that
SCHIP accelerated uptake of varicella among poor
and near-poor children. There is an obvious gradient
by poverty status in 1997. Twenty percent of poor
and 23.4% of near-poor children were immunized
against varicella in 1997 as compared with 37% of
nonpoor children. By 2002, the gradient was greatly
diminished. A similar but somewhat stronger narrowing occurred in the subset of states and urban
areas. Large differences by poverty in 1997 were
almost completely eliminated by 2002 in the 28 urban
immunization action plan areas, in the 17 states with
the largest percentage of children without insurance
in 1995–1997, and among Hispanics in the 9 states
with the largest Hispanic populations.
We display the relative changes in coverage rates
for varicella in Table 5. In column 1, we show the
change in varicella among poor and near-poor children after subtracting the change among the nonpoor. In column 3, we show the relative change as
obtained from the regression analysis. The results are
robust. In every case but 1, the adjusted changes are
less than the unadjusted changes, but even the adjusted changes are relatively large and statistically
e530

significant. For instance, coverage for varicella increased by 7.1 percentage points more among nearpoor relative to nonpoor children, nationally. Among
the subgroup of states and urban areas with children
at greater risk for uninsurance, the adjusted relative
change in immunization rates for varicella among
near-poor children are 10.1 to 14.0 percentage points.
A limitation of this exercise, however, is that we
cannot distinguish between the natural diffusion of a
new vaccine from the effects of SCHIP. We are concerned that changes among nonpoor children may
not be a good counterfactual for children who are
potentially affected by SCHIP because coverage rates
for varicella among the nonpoor were much higher
than among poor and near-poor children in 1997. As
an alternative strategy, therefore, we contrasted
changes across states among poor and near-poor
children only. Specifically, we divided states into 2
groups: those that changed eligibility for children 1
to 5 years of age through SCHIP in 1997 or 1998 and
those that changed eligibility in 1999 or later. We
then computed annual differences in varicella coverage rates from 1997 to 2002 separately for the 2
groups of states. If SCHIP is associated with changes
in varicella coverage rates, then annual increases
should be greater between 1997 and 1999 in states
that expanded eligibility for young children before
1999 than in states that expanded in 1999 or after. We
show the results in Table 6. Annual increases in
varicella coverage rates are essentially identical in
the 2 groups of states, which is evidence against an
association between SCHIP and uptake of the varicella vaccine.
DISCUSSION

The SCHIP represents an unprecedented extension
of publicly financed health insurance for near-poor
children, a process that began with the Medicaid
eligibility expansions in the late 1980s. Numerous
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TABLE 4.
Proportion of Children Who Were 19 to 35 Months Old and Up to Date for the Varicella
Vaccine According to Poverty Status and Year

National estimates
Poor
Near poor
Nonpoor
Unknown
N
28 urban IAP areas
Poor
Near poor
Nonpoor
Unknown
N
17 states with the highest rate of uninsured
children in 1995–1997
Poor
Near poor
Nonpoor
Unknown
N
Hispanics only, in 9 states with large
Hispanic population
Poor
Near poor
Nonpoor
Unknown
N

1997

2002

Change

95% CI

0.205
0.234
0.370
0.253
26 540

0.805
0.791
0.847
0.818
25 224

0.600
0.557
0.477
0.565

0.571
0.534
0.460
0.537

to
to
to
to

0.630
0.579
0.495
0.594

0.214
0.262
0.438
0.272
8862

0.832
0.840
0.873
0.800
9167

0.619
0.578
0.435
0.528

0.575
0.540
0.402
0.479

to
to
to
to

0.663
0.616
0.469
0.577

0.196
0.256
0.421
0.260
10 073

0.837
0.827
0.874
0.868
10 037

0.642
0.571
0.453
0.608

0.598
0.534
0.423
0.570

to
to
to
to

0.685
0.609
0.483
0.647

0.220
0.256
0.389
0.273
2694

0.878
0.848
0.854
0.854
3375

0.658
0.593
0.466
0.581

0.597
0.523
0.375
0.520

to
to
to
to

0.719
0.662
0.556
0.641

The 28 immunization action plans include Boston, MA; Newark, NJ; New York, NY, 5 counties;
District of Columbia; Baltimore, MD; Philadelphia County, PA; Jefferson County, AL; Duval County,
FL; Dade County, FL; Fulton/Dekalb Counties, GA; Shelby County, TN; Davidson County, TN;
Chicago, IL; Marion County, IN; Detroit, MI; Cuyahoga County, OH; Franklin County, OH; Milwaukee County, WI; Orleans Parish, LA; Dallas County, TX; El Paso County, TX; Houston, TX; Bexar
County, TX; Maricopa County, AZ; Los Angeles County, CA; Santa Clara County, CA; San Diego
County, CA; and King County, WA . The 17 states with the highest rate of uninsured children between
1995 and 1997 were Arizona, Arkansas, California, Colorado, District of Columbia, Florida, Georgia,
Idaho, Louisiana, Mississippi, Nevada, New Jersey, New Mexico, North Carolina, Oklahoma, South
Carolina, and Texas. The 9 states with largest Hispanic population were Arizona, California, Florida,
Illinois, Massachusetts, New Jersey, New Mexico, New York, and Texas. IAP indicates immunization
action plan; CI, confidence interval.

studies have linked increases in the availability of
health insurance to increases in health care utilization among children.5,21,22 However, measures of utilization are often too general to infer much about the
quality of care or its effect on health status. In this
study, we associated changes in SCHIP with changes
in immunization coverage rates. Vaccines arguably
were the greatest public health achievement of the
20th century and an effective measure of both the
quality of pediatric care and the improvement in
health associated with vaccine-preventable illnesses.
We found little evidence that SCHIP has had a
major impact on narrowing the immunization coverage rate gaps among poor and near-poor children
relative to their nonpoor counterparts. The 1 exception is the varicella vaccine, for which differences in
coverage rates among poor, near-poor, and nonpoor
children converged rapidly between 1997 and 2002.
Moreover, convergence was faster among poor and
near-poor children in states with higher rates of uninsurance among children. We caution, however,
against drawing causal inferences from these data,
because we observed equivalent convergence in varicella vaccine coverage rates in states in the period
before the implementation of SCHIP.
Our analysis, made possible by the recent release
of the NIS, represents the first attempt to associate

the extension of publicly provided health insurance
for children with immunization rates across all 50
states and selected urban areas. Despite its geographic breadth, however, the NIS has less information about household characteristics than is available
in smaller, more localized studies. We could not
determine a child’s precise eligibility for SCHIP, for
instance, and we did not know which children already had health insurance that covered vaccinations. Nevertheless, stratifying the data by poor,
near-poor, and nonpoor families enabled us to determine whether the timing of SCHIP implementation
at the state level was associated with a narrowing of
differences in immunization rates among children
who likely were exposed relative to those who were
unexposed to the change in publicly provided health
insurance. Moreover, we were able to stratify the
analyses by subsets of states and cities in which the
rate of uninsurance among children was greater.
Given the large sample size, we were able to detect
differences in immunization rates between near-poor
and nonpoor children of between 2 and 5 percentage
points. That we did not find statistically significant
differences in the relative change in immunization
rates between near-poor and nonpoor children does
not mean that SCHIP has had no effect. It is conceivable, for example, that SCHIP prevented the develwww.pediatrics.org/cgi/doi/10.1542/peds.2004-1533
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TABLE 5.
Changes in the Proportion of Poor and Near-Poor Relative to Nonpoor Children Who Were 19 to 35 Months Old and Up
to Date for the Varicella Vaccine, 1997–2002

National estimates
Poor–nonpoor
Near poor–nonpoor
Unknown–nonpoor
28 urban IAP areas
Poor–nonpoor
Near poor–nonpoor
Unknown–nonpoor
17 states with the highest rate of uninsured children in 1995–1997
Poor–nonpoor
Near poor–nonpoor
Unknown–nonpoor
Hispanics only, in 9 states with large Hispanic population
Poor–nonpoor
Near poor–nonpoor
Unknown–nonpoor

Relative
Change

95% CI

Adjusted
Change

95% CI

0.123
0.079
0.088

0.088 to 0.157
0.051 to 0.108
0.055 to 0.121

0.080
0.071
0.057

0.037 to 0.123
0.047 to 0.095
0.024 to 0.090

0.183
0.143
0.093

0.128 to 0.239
0.092 to 0.193
0.033 to 0.152

0.147
0.140
0.107

0.073 to 0.221
0.066 to 0.214
0.038 to 0.176

0.189
0.118
0.155

0.136 to 0.242
0.070 to 0.167
0.106 to 0.205

0.117
0.101
0.085

0.044 to 0.190
0.081 to 0.121
0.024 to 0.146

0.192
0.127
0.115

0.083 to 0.301
0.013 to 0.241
0.006 to 0.225

0.155
0.128
0.101

0.077 to 0.233
0.050 to 0.206
0.011 to 0.191

See the Table 4 legend. Unadjusted relative changes are obtained by subtracting changes among the nonpoor as shown in changes among
the poor and near-poor children (see Table 4). Adjusted relative changes are from the regression models. Changes are adjusted for child’s
age and race/ethnicity; number of children in the household; household poverty status; whether the child lives in the state in which he
or she was born; mother’s age, marital status, and schooling; the number of VFC providers per capita per state and year; state
unemployment rate per year; indictor for the state and year in which SCHIP began and a 1-year lag; state fixed effects; year fixed effects
and interactions of SCHIP; and household poverty. All estimates are weighted. Survey procedures that incorporate the survey design
were applied to the unadjusted changes. We used robust regressions procedures that allow for clustering at the state level in the regression
models. IAP indicates immunization action plan; CI, confidence interval.

opment of what would otherwise have been a widening of income disparity in immunization rates.
Our findings do suggest, however, that any increase
that may have been achieved with the advent of
SCHIP has not been large enough to lessen differences in vaccine coverage rates by poverty status.
We emphasize that our study is an estimate of the
intention to treat. We compared changes in immunization status among potentially eligible children
before and after states implemented their SCHIP programs with changes in immunizations among nonpoor children who likely were ineligible for SCHIP.
The advantage of an estimate that is based on the
intention to treat is that program effects are largely
free of selection bias at the individual level.
An alternative estimate of SCHIP’s effect on immunization rates could be obtained from a comparison of changes in immunizations rates among children who were newly enrolled in SCHIP with
changes among eligible children who were not enrolled or with changes among ineligible children
with insurance coverage over the entire period. We
were unable to undertake such an analysis because
the NIS lacks information on SCHIP participation.

However, unless enrollment in SCHIP is randomly
assigned, estimates of program effectiveness on the
basis of a comparison before and after enrollment in
SCHIP may be confounded with unobservable characteristics of the children or families. Mothers who
enroll their children in SCHIP, for example, may be
more knowledgeable as to the importance of vaccines and may be more likely to have their children
vaccinated in the absence of SCHIP than eligible
nonparticipants. A finding that children who enroll
in SCHIP are more likely to be up to date for immunizations therefore may reflect more the characteristics of the mother than the effect of health insurance.
By contrast, an estimate that is based on intentionto-treat analysis, although not informative as to the
effect of insurance coverage on immunization rates
per se, will provide an unbiased estimate of the effect
of making insurance available to a targeted population.
Our study has certain limitations. First, we could
proxy eligibility for SCHIP only within relatively
broad income categories. In addition, we lacked information on family income for almost 20% of our
sample. However, results for children from families

TABLE 6.
Annual Changes in the Proportion of Poor and Near-Poor Children Who Were 19 to 35
Months Old and Up to Date for the Varicella Vaccine According to the Timing of SCHIP Implementation
Years SCHIP
Started
1. 1997–1998
2. 1999 or later
Row 1 ⫺ 2
SE

Annual Changes in Varicella Immunization Rates
1998–1997

1999–1998

2000–1999

2001–2000

2002–2001

0.2179
0.1920
0.0259
0.0203

0.1369
0.1571
⫺0.0202
0.0200

0.1047
0.1116
⫺0.0069
0.0185

0.0759
0.0897
⫺0.0137
0.0172

0.0342
0.0273
0.0069
0.0182

Figures in each row are the annual change in varicella coverage rates among poor and near-poor
children. Row 1 pertains only to children in states in which the SCHIP program began in 1997 or 1998.
Row 2 is for children in states in which SCHIP began after 1998.

e532

ASSOCIATION BETWEEN
SCHIP AND IMMUNIZATION RATES
Downloaded from www.aappublications.org/news by guest on June 20, 2019

with unknown income were similar to those of poor
and near-poor children. As an additional check, we
used mother’s schooling and marital status to characterize households that likely were eligible and ineligible for SCHIP. We found that the level of up-todate immunization status and its change before and
after SCHIP among children whose mothers were
unmarried and who had no more than a high school
education were similar to those for poor and nearpoor children (results available on request), reassuring us that the missing income data for some families
did not bias our estimates significantly.
We used the experience of children from nonpoor
families as a counterfactual for the experience of
poor and near-poor children. However, the nonpoor
defined as families with income ⱖ250% of the FPL
may include too many well-off families to serve as an
appropriate comparison group. As an alternative, we
redefined our groups so that near-poor families had
incomes between 100% and 200% of the FPL and
nonpoor families had incomes between 200% and
300% of FPL. The findings did not change.
Our results at the national level are similar to those
from evaluations of New York State’s Child Health
Plus, the state’s precursor to SCHIP.6,7 In 1 of the 2
evaluations, researchers found gains in immunization rates among previously uninsured children, but
they observed statistically similar gains among the
insured.7 Other recent studies have not found health
insurance to be an important predictor of up-to-date
status.23,24 Although samples in both studies were
drawn from a single city, maternal employment and
Women, Infants, and Children enrollment were more
robust correlates of immunization status than was
health insurance.
We adjusted for state variation in the unemployment rate as a control for business cycle effects.
SCHIP was rolled out during a period of great economic growth. Employment growth increases the
demand for preschool-aged child care. This can affect
immunization rates, because many states require that
children be up to date for numerous vaccines before
enrollment in child care.23 Our study period also
coincided with the initiation of welfare reform. There
is some evidence that the Temporary Assistance for
Needy Families Program, the replacement for Aid to
Families With Dependent Children, resulted in a loss
of Medicaid coverage for women and children whose
cash assistance ended, but the effects are modest.25
However, welfare reform should have affected primarily poor families, because few near-poor families
were eligible for cash assistance. Our finding that
results for the poor mirrored those of the near poor
suggests that welfare reform was not an important
confounding factor.
The implementation of SCHIP may have affected
the site at which immunizations are obtained without any major impact on vaccination rates. We tested
for such changes in a previous analysis and found no
association between SCHIP availability and the site
of care.17 It is also possible that the VFC program
may have limited the potential impact of SCHIP on
immunizations by raising the pre-SCHIP level of

immunization rates among poor and near-poor children. However, this could not be true for the varicella vaccine, which did not become widely available
until 1996. Second, we controlled for variation in the
number of VFC providers per child in each state as
well as the type of VFC state. Third, there has been
little growth in the number of VFC providers since
1997. Fourth, the VFC was a supply-side intervention
that did not cover the administration of vaccines or
the cost of the office visit for patients. SCHIP, by
contrast, was a demand-side policy that covered the
costs of the vaccine and the visit. In sum, we do not
believe that VFC obscured the impact of SCHIP.
Our initial results suggested that SCHIP was associated with a narrowing of the poverty gradient with
respect to the varicella vaccine. Relative changes in
varicella coverage, both unadjusted and adjusted,
were substantially greater among the poor and near
poor compared with the nonpoor between 1997 and
2002. Moreover, relative changes were greater among
Hispanics and among children in states with the
highest rate of uninsurance. However, we questioned whether these associations were causal. We
observed large increases in coverage rates for varicella among poor and near-poor children in the years
before SCHIP among states that implemented SCHIP
relatively late.
In sum, the good news is that in 2002 immunization rates for individual vaccines exceeded 75% before age 3, even among the poor (authors’ tabulations
of the 2002 NIS based on information from providers
and/or respondents with shot cards). Income gradients still exist, however, and are larger for series of
vaccine such as the 4:3:1:3:3. Health insurance may
be a necessary condition for continued growth in
coverage rates, especially as the number of new and
more expensive vaccines increases, but clearly other
aspects of the immunization delivery system will
need strengthening if we are to achieve the Healthy
People objective of 90% coverage rates for all pediatric vaccines by 2010 (www.healthypeople.gov/
document/html/objectives/14-22.htm).
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