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Abstract
Objective—To quantify the number of children who experience gaps in insurance coverage and to
determine whether vulnerable subgroups of children experience noteworthy lapses in insurance
coverage.

Methods—We analyzed nationally representative data from 24 149 children sampled in the 1999–
2001 Medical Expenditure Panel Survey linked to the 1997–1999 National Health Interview Survey.
Vulnerable subgroups of children included children with chronic conditions, those from ethnic/racial
minorities, and those living in poverty. On the basis of cumulative annual monthly insurance coverage
status, each child fell into 1 of 3 groups: continuous coverage, uninsured, or gaps in coverage. Using
SAS-callable SUDAAN, we conducted multivariate ordinal logistic regression model to quantify the
likelihood of having gaps in coverage for vulnerable subgroups of children.

Results—From 1999 to 2001, we found that > 9 million American children annually had gaps in
coverage and that 5 to 6 million children annually were uninsured for the entire year. Sixty percent
of children experienced gaps of at least 4 months, and > 40% of all publicly and privately insured
children had coverage gaps. After accounting for relevant covariates, children with chronic
conditions were just as likely as other children to have gaps in coverage or be uninsured; Hispanic
children were most likely to have insurance gaps or be uninsured; and children from poor and near-
poor families were 4 to 5 times more likely to have lapsed coverage than children from high-income
families. Poverty and maternal education were the strongest factors associated with lapsed coverage.

Conclusions—Unstable health insurance is an underrecognized problem for children, including
those with chronic conditions. Because unstable insurance coverage can lead to inadequate health
care utilization and poor child health outcomes, strategies to promote stable insurance coverage merit
serious consideration.
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ABBREVIATIONS
TANF, Temporary Assistance to Needy Families; MEPS, Medical Expenditure Panel Survey; HC,
Household Component; MPC, Medical Provider Component; IC, Insurance Component; NHIS,
National Health Interview Survey

Creating a stable insurance coverage system for American children has been one of the most
persistent and intractable challenges in health policy. Previous studies have documented that
uninsured children are less likely to use medical services, less likely to use preventive services,
and less likely to have a usual source of care.1–6 Cross-sectional studies of uninsured children
likely capture some children who experience short-term gaps in coverage as well as those who
are ineligible for any coverage within the current system. Unlike ineligible children, it is likely
that children with short-term gaps in coverage are eligible for insurance but not enrolled, and
there may be opportunities to simplify the current system of enrollment and renewal to prevent
these lapses in coverage. Because gaps in coverage can disrupt patient–provider relationships
and affect appropriate utilization for children during critical periods of growth and
development,7,8 maintaining stable coverage is an important priority. Many childhood and
adolescent problems, such as developmental delays, risk-taking behaviors, and nutritional
concerns, require regular supervision for early identification and optimal treatment.9–11 For
children with chronic conditions, such as asthma or diabetes, continuous coverage is critical
to ensure compliance with care regimens.12,13

Despite recent efforts to expand and simplify insurance enrollment procedures, ~8.2 million
children, or 12% of all children, were without health insurance coverage at some point in
2003.14 For children in low-income families, the separation of eligibility and enrollment in
Medicaid from public cash assistance (known as Temporary Assistance to Needy Families
[TANF]) in 1996 was followed by declines in Medicaid enrollment likely as a result of
confusion about eligibility and enrollment.15–18 Subsequent outreach and education efforts
have led to modest increases in Medicaid enrollment,19,20 yet retention remains a persistent
problem. Data from the early 1990s showed that one third to one quarter of children were
disenrolled from the program in any given year, and most of these children were uninsured for
4 to 6 months.7,21–23 It is not known whether the separation of TANF eligibility from
Medicaid eligibility and the enactment of the State Child Health Insurance Program has
affected the number of children who experience gaps in health care coverage in recent years.
Although there is clear evidence that children from racial/ethnic minorities and those who live
in poverty are more likely to be uninsured than their peers,1,2,24 it is not known whether they
are also more likely to experience gaps in insurance coverage. It is also not known whether
children from other vulnerable subgroups, such as those with chronic illness, experience
considerable gaps in coverage.

In this study, we analyzed data from the 1999–2001 Medical Expenditure Panel Survey (MEPS)
linked to the National Health Interview Survey to quantify the number of children with gaps
in coverage at the national level and to determine whether vulnerable subgroups of children
experience noteworthy lapses in insurance coverage. Given the recent policy changes related
to TANF and Medicaid eligibility and previous studies showing that TANF recipients are less
likely to be uninsured, we also explored the association between TANF status and the likelihood
of experiencing gaps in coverage.

METHODS
The MEPS is a national probability survey of the noninstitutionalized civilian population of
the United States, conducted by the Agency for Healthcare Research and Quality. The MEPS
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collects data on the financing and use of medical care and is designed to provide nationally
representative estimates of health care use, expenditures, sources of payment, and insurance
coverage. The 3 components of the MEPS include the Household Component (HC), the
Medical Provider Component (MPC), and the Insurance Component (IC). The MEPS-HC
survey uses the National Health Interview Survey (NHIS) as its sampling frame. The NHIS is
a multipurpose, nationally representative survey of the noninstitutionalized civilian population
of the United States administered by the National Center for Health Statistics and the Centers
for Disease Control and Prevention. The MEPS-HC draws on the previous year’s NHIS sample
through an overlapping panel design; therefore, 2 calendar years of information are collected
from each household through in-person interviews (eg, the 1999 MEPS collects information
from the 1998 and 1997 NHIS). The MEPS-HC collects detailed self-reported data in-person
using a computer-assisted personal instrument. These data include demographic
characteristics, household income, health and functional status, health insurance coverage, and
access to care. The MEPS-MPC supplements and validates information on medical care events
reported in the MEPS-HC by contacting medical providers identified by respondents. Weighted
sequential hot-deck imputation is used to estimate missing data on the basis of responses from
similar respondents. The MEPS includes detailed data on insurance coverage that allow for
estimates of monthly insurance status and type of insurance coverage (eg, private, Medicaid,
Medicare) for each respondent in a given survey year.

We analyzed data from the 24 149 children (younger than 18 years) who were sampled in the
1999–2001 MEPS linked to the 1997–2000 NHIS. Consistent with previous studies and given
the limitations of the MEPS and the NHIS,25–28 chronic conditions included asthma,
attention-deficit/hyperactivity disorder, arthritis, autism, cerebral palsy, congenital heart
disease, cystic fibrosis, diabetes, mental retardation, muscular dystrophy, and sickle cell
disease as determined by asking parents, “Has a doctor or other health professional told you
that your child has. . .?” As in other studies,29 children were classified into the following racial/
ethnic groups: non-Hispanic white, black, Hispanic, Asian, Alaskan/Pacific Islander, and
Native American. Because of the small number of children in the Asian, Alaskan/Pacific
Islander, and Native American groups, we had inadequate power to conduct analyses for each
of these specific subgroups. On the basis of household income in relation to the federal poverty
level, children were classified into the following categories: poor (< 100% of federal poverty
level), near-poor (between 100% and 200% of the federal poverty level), middle income
(200%–400% of the federal poverty level), and high income (< 400% of the federal poverty
level). Within the NHIS, child participation in TANF is ascertained by asking adult respondents
whether the child had received TANF or related public cash assistance payments during the
year before the interview.30 TANF recipients included any child who was reported to have
received TANF or related public cash assistance payments; all others were considered
nonrecipients. Other covariates included age, gender, and maternal education. The outcome
variable was insurance status classified as continuously insured for the entire year (12 months),
uninsured for the entire year, or lapses in coverage. Children who were uninsured for at least
1 month in the survey year were considered to have lapses in insurance coverage. For insured
children, each month of coverage was classified as private (employer-based insurance) versus
public (Medicaid, State Child Health Insurance Program, Medicare, etc).

To obtain nationally representative estimates, we used MEPS person-level weights, provided
by Agency for Healthcare Research and Quality, that reflect population distributions and
account for the household probability of selection, ratio adjustment to national population
estimates at the household level, and adjustment for nonresponse. Estimates of variability were
obtained using a Taylor Series estimation approach. Variance estimation strata and primary
sampling unit variables were provided with the MEPS-HC data.
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We used χ2 tests to compare distributions of categorical covariates (eg, gender, ethnicity,
poverty) between children with continuous insurance coverage and lapsed coverage and those
who were uninsured. We used t tests to compare differences in mean age between these groups.

Multivariate ordinal logistic regression models were used to examine the independent
association of race, poverty, and presence of chronic conditions with the likelihood of insurance
coverage (continuous coverage, uninsured, or lapsed) after taking into account differences in
age, gender, maternal educational, TANF status, and year of survey. Statistical tests were 2-
tailed and were performed on the nationally weighted representative population using SAS-
callable SUDAAN. This study was exempted from review by the Institutional Review Board
of The Children’s Hospital of Philadelphia.

RESULTS
The 24 149 children who were sampled in the 1999–2001 MEPS are representative of nearly
218 million American children in total, ~72 million children in each year. In each year, ~78%
were insured continuously for all 12 months, 8% were uninsured for the entire year, and 14%
had lapses in coverage (Table 1 and Fig 1). Whereas ~5 to 6 million children annually were
uninsured in each year, > 9 million children had gaps in coverage in each year. Compared with
their healthy peers, the > 5 million children annually with chronic conditions such as asthma,
diabetes, and sickle cell disease did not experience any significant improvements in coverage.
Among children with these conditions, 13.7% experienced gaps in coverage (vs 14.1% of
healthy children; P = .12) and 6.9% were uninsured for the entire year (vs 8.2% of healthy
children; P = .12). There were no significant changes in any of these trends between 1999 and
2001.

The largest differences in coverage were related to poverty status. Children who were living
in poor families were > 4 times as likely as children in high-income families to experience gaps
in coverage (21.7% vs 5.3%; P < .01) and > 3 times as likely to be uninsured (11.6% vs 3.6%;
P < .01). Children who were living in near-poor families were similarly disadvantaged; they
were > 5 times as likely as high-income children to have gaps in coverage (22.2% vs 5.3%;
P < .01) and > 3 times as likely to be uninsured (13.8% vs 3.6%; P < .01). Taking children
from all income groups as a whole, TANF recipients were less likely than nonrecipients to be
uninsured (3.8% vs 8.4%; P < .001) but were more likely to experience gaps in coverage (18.7%
vs 13.5%; P < .01). However, because poor and near-poor children composed > 90% of all
TANF recipients, there was a significant interaction between TANF status and family income.
Among poor children, nonrecipients were almost 7 times more likely than TANF recipients to
be uninsured (14.11% vs 2.03%; P < .01) and were 1.3 times more likely to have gaps in
coverage (22.5% vs 17.7%; P < .01), whereas the reverse was true among middle- and high-
income groups. Similarly, among near-poor children, nonrecipients were more than twice as
likely as TANF recipients to be uninsured (14.7% vs 6.5%; P < .01) and were not significantly
more or less likely to have gaps in coverage (21.4% vs 21.0; P = .64).

Significant differences in coverage were also related to race. Black children were more likely
than non-Hispanic white children to have gaps in coverage (14.9% vs 12.1%; P < .01) and to
be uninsured (7.8% vs 5.9%; P < .01). Hispanic children were the most disadvantaged in
comparison with non-His-panic white children; they were 1.7 times more likely to have gaps
in coverage (20.9% vs 12.1%; P < .01) and > 3 times as likely to be uninsured (18.6% vs 5.9%;
P < .01).

Substantial differences in coverage were related to maternal educational attainment. Children
whose mothers had not completed high school were more than twice as likely as those whose
mothers had some college education to experience gaps in coverage (24.3% vs 10.6%; P < .
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01) and were 3 times as likely to be uninsured (13.5% vs 4.5%; P < .01). We found no significant
differences in coverage by gender. Although adolescents were more likely than younger
children to lack coverage completely, pre-school children were the most likely to have gaps in
coverage (Table 1).

We next examined the monthly distribution of gaps in coverage and type of insurance coverage
among children who had gaps (Fig 2). Within this group, ~40% of children experienced a 1-
to 3-month gap in insurance coverage, whereas the majority of children, ~5 million in each
year from 1999 to 2001, were uninsured for ~4 months. For children with chronic conditions
and those from ethnic/racial minorities, similar results were found, with ~60% of children from
each of these groups having gaps of 4 months or longer in each year. However, among children
with lapsed coverage, high-income children and TANF recipients tended to have shorter gaps
in coverage; ~20% of high-income children and one quarter of TANF recipients were uninsured
for only 1 month (data not shown). Over the 3-year period from 1999 to 2001, children with
lapsed coverage were increasingly likely to have public insurance. In 1999, most children with
lapsed coverage were privately insured (48.6% private vs 35.4% public), whereas by 2001, the
greatest proportion was publicly insured (39.2% private vs 43.8% public; P < .001 for trend).
This erosion of private coverage was found across all income groups.

The final portion of our analysis used multivariate ordinal logistic regression to identify the
independent association of chronic illness, poverty, and race with the likelihood of having
lapsed coverage or being uninsured (vs having continuous coverage) after accounting for
differences in age, gender, maternal education, TANF status, and year of survey. The attenuated
effect sizes in comparison with the findings from Table 1 provide evidence for confounding
by race and poverty status. Specifically, the black versus non-Hispanic white difference
becomes statistically insignificant, although the Hispanic versus non-Hispanic white difference
persists. However, the main findings from our bivariate analysis are unchanged. First, children
with chronic conditions are just as likely as other children to have gaps in coverage or to be
uninsured. Second, children whose mothers have greater educational attainment are least likely
to have lapsed coverage or to be uninsured. Third, although TANF receipt protects children
from losing health coverage entirely, TANF recipients are just as likely as nonrecipients to
have lapsed coverage. Finally, children from lower income and middle-income families were
much more likely to have lapsed coverage than children from higher income families (Table
2).

DISCUSSION
Our results provide new information about the number of children, especially those from
vulnerable subgroups, with lapsed insurance coverage. From 1999 to 2001, we found that,
compared with 5 to 6 million children annually who were uninsured for the entire year, ~1.5
times as many children, or > 9 million, had gaps in insurance coverage. Distinguishing between
these 2 groups is important because different strategies may be required to address these
problems; gaps in coverage may be reduced by simplifying enrollment and renewal procedures,
whereas extending coverage to all children requires modifications to current eligibility criteria.
Among children with gaps in coverage, we found that > 60% were uninsured for at least 4
months, and this problem affected both publicly and privately insured children. Because gaps
in coverage can affect continuity of care for children and adolescents during key periods in
which early identification and treatment of common problems is vital to promote long-term
well-being,7,8 concerted efforts to address this problem across both sectors are warranted. Our
finding that preschool children were most likely to experience gaps compared with other age
groups raises additional concerns that critical opportunities to provide well-child care and early
intervention services may be missed as a result of coverage gaps. In our analysis of vulnerable
subgroups of children, we found that children with chronic conditions are just as likely as other
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children to have gaps in coverage and be uninsured. Children with these conditions, such as
asthma and diabetes, require regular medical care to adjust doses of medication, avoid missing
school, and achieve optimal long-term health outcomes.12,26,31,32 In addition to being
uninsured, gaps in coverage may be expected to hinder these children from receiving the care
necessary to attain these goals.

Not surprising, we found that children with lapsed insurance coverage were most likely to live
in families with incomes between 100% and 200% of the federal poverty level, and their
mothers were unlikely to have a college education. The association between maternal education
and stable health care coverage for children is logical given that women with greater
educational attainment are more likely to obtain stable employment with higher incomes and
better benefits for themselves and their families. In addition, as others have documented, near-
poor working families are at greatest risk for losing health insurance because their incomes are
generally too high to qualify for Medicaid and their employers may not offer affordable
coverage.33–37 The increasing number of employers who restrict health insurance benefits to
a single employee, rather than employees and their families, may contribute to growing
instability of health insurance coverage for children who live in low- and middle-income
working families.38 Although our finding that TANF recipients were less likely to be uninsured
is consistent with previous analyses,18,25 our results documenting that TANF recipients are
just as likely to experience gaps in coverage as nonrecipients suggest that there may be
administrative procedures that are barriers to retaining coverage and that cut across income
groups. This is consistent with our finding that > 40% of publicly and privately insured children
ex- perience gaps in coverage. Moreover, the continued rise in private-sector premiums and
the growing proportion of part-time workers in the labor force are likely to contribute to the
erosion of private coverage across income groups.39–41

To date, although efforts within the private sector have not been well documented, various
strategies have been proposed to improve retention procedures for Medicaid-eligible families.
Although some children disenroll as a result of increases in family income, others disenroll as
a result of administrative “churning” (refers to the suspension of coverage while an application
is processed) or failure to complete reenrollment procedures.42 As a result of federal
regulations (42 CFR 435.916), states are required to redetermine Medicaid eligibility at least
every 12 months with respect to circumstances that may change, such as income.23 However,
states may opt to eliminate the face-to-face interview requirement, accept mail-in applications,
reduce the complexity of the application form, or simplify verification requirements.23,33 In
practice, although making these options available to families certainly can ease the renewal
process, other factors (eg, ease of obtaining a mail-in application, ease of completing the
application without assistance, how widely it is known that families need not go to a welfare
office to apply for Medicaid coverage) can also facilitate or hinder families from renewing.
Within the private sector, coverage gaps among children are most likely related to parents’
changing or losing jobs or time periods when they cannot afford to pay the family premium.
The current system of COBRA benefits provides coverage for these periods; however,
employees must bear the cost of the monthly premium and bear the burden of processing claims
retrospectively.43 Additional development of public–private partnerships to subsidize
premium costs during these tight budgetary transition periods and eliminating employee claims
processing are 2 potential strategies to address this problem.

There are some limitations to this study. First, MEPS does not provide monthly data on assets
or employment status that may affect the ability of families to maintain insurance coverage.
We were unable to account for these changes in our analysis. Second, MEPS does not include
items to determine whether families have applied for insurance after coverage has been
terminated and been denied or whether the application is still pending as part of administrative
churning. However, administrative churning usually does not create lapses beyond 2 months.
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42 Therefore, our finding that > 60% of children with lapsed coverage are uninsured for > 4
months suggests that churning cannot fully explain these coverage gaps. Third, because of
limitations in the information collected in the NHIS linked with MEPS, we were unable to
include some childhood chronic conditions, such as seizure disorders, in our analysis. This
likely led to an underestimation of the prevalence of childhood chronic conditions. Although
the National Survey of Children with Special Health Care Needs has begun to provide more
comprehensive estimates, this survey was launched in 2000 and data are not yet suitable for
trends analysis.44,45 In addition, MEPS data are cross-sectional and future longitudinal studies
are necessary to provide evidence of causality. Nevertheless, our findings are the first to present
recent data describing the magnitude of this problem for children and, specifically, vulnerable
subgroups of children at the national level. Finally, our study does not examine health care
utilization or health outcomes among children with lapsed coverage. Previous studies
suggested that children with lapsed coverage are likely to have inadequate health care
utilization and potentially poor health outcomes,2,3,7 but additional research in this area is
required.

In summary, 13% to 14% of American children, even those with chronic conditions that require
regular health supervision, experience lapses in coverage annually, and 60% are uninsured for
~4 months. Although children who live in low-income working poor families seem to have the
greatest problems with lapsed coverage, the problem affects both publicly and privately insured
children. In addition to continued efforts to expand coverage to low-income working poor
families, strategies to promote stable insurance coverage for all children, especially those with
chronic conditions, merit serious consideration. Key strategies in the public sector may be most
effective by focusing on simplifying enrollment and retention procedures, whereas public–
private partnerships may be essential to maintaining coverage during budgetary shortfalls
experienced by working parents and families.
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Fig 1.
Number of children with gaps in coverage, 1999–2001.
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Fig 2.
Annual duration of gaps in coverage for children.
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