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What's Known on This Subject What This Study Adds
States vary with respect to the proportion of families reporting financial problems re-
lated to caring for CSHCN. State variability in actual out-of-pocket expenditures, control-
ling for individual factors, has not been examined.

Families that are similar with respect to household demographic characteristics and the
nature of their children’s special health care needs have different out-of-pocket health
expenditures depending on the state in which they live.

ABSTRACT

OBJECTIVE. The main objective of this study was to examine variability among states for
3 indicators of the family financial burden related to caring for children with special

health care needs. www.pediatrics.org/cgi/doi/10.1542/

peds.2006-3308

METHODS. Data were from a 2001 national survey of households with children (<18
years of age) with special health care needs, with a representative sample from each
state. The outcomes examined included whether a family had any out-of-pocket
expenditures during the previous 12 months related to the child’s special health care
needs, the amount of expenditure (absolute burden), and the amount of expenditure
per $1000 of family income (relative burden). We used multilevel regression to
examine state-level variability in financial burden, controlling for individual-level
factors. We also examined the association between state median family income and
state mean financial burden.

RESULTS. Overall, 82.5% of families reported expenditures of more than $0. Among
these families, the mean unadjusted absolute burden was $752 and the relative
burden was $19.6 per $1000. Adjusted state means ranged from $562 to $972 for
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absolute burden and from $14.5 to $32.3 per $1000 for relative burden. Families
living in states with higher median family incomes had lower financial burdens
across all 3 measures.

American Academy of Pediatrics

CONCLUSIONS. Families that are similar with respect to household demographic characteristics and the nature of their
children’s special health care needs have different out-of-pocket health expenditures depending on the state in which
they live. Documenting and understanding this variability moves the field closer to the goal of establishing
evidence-based, state policy recommendations aimed at reducing the financial burden of these vulnerable families.
Pediatrics 2008;122:13-18

HE COSTS OF caring for children with special health care needs (CSHCN) are high, relative to those for typically

developing children, because of elevated requirements for both primary and specialty medical care, as well as
therapeutic and supportive services such as rehabilitation, environmental adaptations, assistive devices, personal
assistance, and mental health, home health, and respite care.'-* The financial burden associated with raising CSHCN
has important clinical and social implications. Understanding the financial burden in this population is especially
pressing, given recent estimates of the prevalence of special health care needs among US children ranging from
12.8% to 15.6%.2*

Research on the family financial burden associated with caring for CSHCN is limited. Although some studies have
examined the expenditures associated with caring for children with specific impairments>¢ or residing in specific
states,” few studies have examined the family financial burden for a nationally representative sample of CSHCN.
Kuhlthau et al® found that ~40% of US families caring for CSHCN reported financial concerns (eg, they needed
additional income for the child’s care, they stopped or reduced employment to care for the child, or the child’s care
caused financial problems). Mean levels of self-reported financial concerns related to caring for CSHCN varied widely
among states, and families living in states with lower child poverty rates were less likely to report financial problems.
In another national study, Newacheck and Kim? found that mean direct out-of-pocket expenditures for families with
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CSHCN were more than twice the mean for families with
nondisabled children. However, state variability in the
financial burden was not examined.

To our knowledge, no study has examined how fi-
nancial burdens vary according to state, controlling for
child and family characteristics. This lack of research
exists despite the fact that conceptual models of health
care access and related outcomes explicitly emphasize
studying the impact of contextual political, social, and
economic factors.”> Given that population health,
health policies, and health care market structures vary
widely among states, it is important to understand state
variability in family financial burdens.

Taking initial steps toward understanding state vari-
ability in family financial burdens is important for sev-
eral reasons. Such research can directly inform public
health policymaking aimed at reducing family financial
burdens even if all of the mediating pathways are not
fully understood. Professional and patient groups can
use these findings to support advocacy efforts aimed at
systems-level policy changes. Information about state
variability in financial burdens also can help clinicians
better understand the challenges facing their patients
and become more-effective advocates for families. Fi-
nally, this work can stimulate additional research aimed
at understanding the linkages between state policy vari-
ability and financial burden variability.

The specific aim of this study was to examine state
variability in the financial burdens of families of CSHCN
by using a national health survey. Our first hypothesis
was that the average family financial burden would vary
significantly among states, even controlling for child and
family factors. Our second hypothesis was that families
residing in wealthier states would tend to have smaller
financial burdens. In addition to the previous finding of
smaller reported burdens associated with lower child
poverty rates,® wealthier states enjoy a stronger base of
financial resources with which to invest in child welfare
and tend to have enhanced capacity for policy innova-
tion and implementation.'#!s

METHODS

Sample and Sources of Data

The 2001 National Survey of CSHCN was a random-
digit-dialed telephone survey representative of the US
civilian noninstitutionalized population <18 years of
age, conducted by the National Center for Health Statis-
tics from October 2000 to April 2002. A complete de-
scription of the survey methods and sample is available
elsewhere.*!¢ Briefly, 196/888 screening interviews with
households including children were completed using the
CSHCN Screener.'” The total response rate across all
stages of the sampling process was 61.6%.* The final
sample included 38 866 special needs interviews.'¢ The
sampling strategy was designed to obtain 750 completed
telephone interviews with families of CSHCN in every
state and Washington, DC, thereby enabling population
estimates that are representative at the state level. The
parent or guardian who was most knowledgeable about
the child’s health care served as the respondent.

14 SHATTUCK, PARISH

The CSHCN screener uses 5 unfolding questions to
ascertain whether the child has health problems that
have lasted or are expected to last =12 months and to
result in =1 of the following situations: (1) the child
needs more medical care, mental health care, or educa-
tional assistance than peers; (2) the child currently needs
prescription medication; (3) the child is limited in his or
her ability to do things; (4) the child needs physical,
occupational, or speech therapy; or (5) the child has an
emotional, developmental, or behavioral problem. There
were no questions about specific diagnoses or functional
abilities. State-level data on the median income level for
families with children <18 years of age were publicly
available from the 2000 US Census.'®

Measures

Absolute financial burden was based on respondents’
reported out-of-pocket expenditures related to their
child’s special health care needs during the previous 12
months as 1 of 6 response categories, that is, $0, $1 to
$249, $250 to $500, $501 to $1000, $1001 to $5000, or
more than $5000. Included were costs related to treat-
ment, medications, special foods, adaptive clothing, du-
rable equipment, home modifications, and any kind of
therapy. Respondents were asked to exclude insurance
premiums and any costs reimbursed by insurance. Our
absolute burden variable was created by using category
midpoints. For those with expenditures above $5000,
we substituted the median out-of-pocket health expen-
diture for children <18 years of age who had more than
$5000 in expenditures from the 2000 Medical Expendi-
ture Panel Survey ($5997).'° Relative financial burden
was calculated as out-of-pocket expenditures per $1000
of gross household income.

For the variable measuring household income rela-
tive to the federal poverty level, data were missing for
3637 families (9.4%). We used multiply imputed pov-
erty level data available from the National Center for
Health Statistics.2° Imputed data are not publicly avail-
able for other variables. Therefore, 4187 cases (10.8%)
were dropped from analyses because of missing values
for =1 other variable. The analyses reported here are
based on a total of 34 679 cases with valid values for all
variables used. Compared with cases with complete data,
incomplete cases did not differ significantly with respect
to absolute or relative financial burden, parent ranking
of severity, or gender. However, children with incom-
plete data were significantly more likely to be younger,
nonwhite, poor, living with a single mother, uninsured,
and covered by public insurance and to have a mother
with lower education.

Household income data were obtained in the National
Survey of CSHCN interview but are not publicly avail-
able. We obtained the survey’s median income estimates
for each stratum defined by the intersection of state,
household size, and federal poverty level through direct
correspondence with the National Center for Health Sta-
tistics (Stephen J. Blumberg, PhD, personal communi-
cation, 2007). We created an income variable by substi-
tuting the median income estimate for each family
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according to their state of residence, household size, and
poverty level.

We controlled for child-level covariates, including
age, gender, ethnicity, race, parent’s ranking of the se-
verity of the child’s condition, amount of time the child
was affected by the condition during the past 12 months,
which CSHCN screener triggers were flagged, and
whether taking prescription medication was the only
CSHCN screener trigger the parent endorsed. We also
controlled for health insurance and service covariates,
including whether the child had health insurance for all
of the previous 12 months, type of insurance (private,
public, both, or none), participation in services funded
by the Individuals with Disabilities Education Act, and
whether the child had a usual source of health care.
Family and household covariates included household
income relative to the federal poverty level, whether the
household was headed by a single mother, and maternal
education. Parental employment status and detailed
questions about parent or child health status or specific
diagnoses were not ascertained in this survey.

Data Analyses

Multilevel regression is one method for modeling nested
correlated data.?!2> The present data are individual ob-
servations nested within states, thereby violating the
requirement in ordinary linear regression for indepen-
dence of observations. Multilevel regression corrects for
this nonindependence and allows for the simultaneous
estimation of the contribution of variables from the in-
dividual level and the state level.

State median income and all individual-level variables
were centered on their grand means. Therefore, the inter-
cept of each model represents the expected value of finan-
cial burden when all other variables are at their mean
values. We hypothesized that states would vary in terms of
mean family financial burden measures, so this intercept
estimate was freed to vary among states. In turn, the mod-
els estimated the association between this variability
among states and state-level family median income.

A 2-part,?> multilevel, regression,??>2 modeling ap-
proach was used to model financial burden. Two-part
models are used to model health costs when a substan-
tial proportion of respondents report no expendi-
tures.?>-26 Fully 17.5% of our sample reported having no
out-of-pocket expenditures. A 2-part model begins by
using logistic regression to estimate the likelihood of
having any expenditures. A second regression then is
used to model financial burden by using only cases with
expenditures of more than $0. Absolute and relative
financial burdens were modeled in separate part 2 re-
gressions. Consistent with more-recent methodologic
recommendations and our goal of maximizing the sub-
stantive interpretability of regression coefficients, we
used linear models of the untransformed financial bur-
den variables in the part 2 regressions.?*2¢ Estimates of
mean financial burden across all families, including
those with expenditures of $0, could be obtained by
multiplying the probability estimate derived from the
logistic regression by the cost estimate derived from the
part 2 regression.?*24

The 2-part modeling approach was implemented by
using multilevel regression in HLM 6.0 (Scientific Soft-
ware International, Chicago, IL) with full maximal like-
lihood, weighting, and adjustment of SEs in accordance
with standard procedures for analyzing multiply im-
puted data. All unadjusted estimates were produced by
using SUDAAN (Research Triangle Institute, Research
Triangle Park, NC).

RESULTS

Overall, 82.5% of families had financial burdens of more
than $0. The unadjusted mean absolute burden among
families with any expenditures was $752, and the rela-
tive burden was $19.6 per $1000 of gross household
income. The unadjusted, estimated, mean financial bur-
den across all families, including those with burdens of
$0, was $620 (0.825 X $752). Multilevel hypothesis tests
revealed statistically significant variability among states
for all 3 unadjusted measures. With adjustment for in-
dividual factors and state median income, 91.2% of fam-
ilies had financial burdens of more than $0, the overall
mean absolute burden for those with any expenditures
was $776, and the mean relative burden was $20.8. The
adjusted, estimated, mean financial burden across all
families was $708. Given that all individual- and state-
level covariates were centered on their means, this latter
estimate should be interpreted as the adjusted, annual,
out-of-pocket expenditures for a hypothetical average
child with special health care needs.

Comparisons of unadjusted state mean burden esti-
mates can be misleading to the extent that differences
may reflect differences in the composition of each state’s
sample. Sorting states according to adjusted mean bur-
den allows for comparisons beyond these differences.
Table 1 groups states into quintiles based on each mea-
sure of adjusted financial burden. Adjusted state mean
absolute burdens, for those with burdens of more than
$0, ranged from $562 (Massachusetts) to $972 (Geor-
gia). Adjusted relative burdens ranged from $14.5 (Cal-
ifornia) to $32.3 (Louisiana). Seventeen states remained
in the same quintile for absolute burden before and after
adjustment for individual- and state-level control fac-
tors, 27 states shifted 1 quintile, 6 states shifted 2 quin-
tiles, and 1 state shifted 3 quintiles. Twenty-seven states
remained in the same quintile for relative burden before
and after adjustment, 18 states shifted 1 quintile, and 6
states shifted 2 quintiles.

State median household income was inversely asso-
ciated with the adjusted state estimates for the likelihood
of having any expenditures, absolute burden, and rela-
tive burden (Fig 1). Wealthier states tended to have a
smaller proportion of families with any financial burden
and lower mean burden among those with burdens of
more than $0. State median family incomes ranged from
approximately $36 000 to $66 000 in 2000. Multilevel
regression adjusting for individual-level covariates re-
vealed that the expected value of the absolute burden
decreased $6.3 and the relative burden decreased $0.3
for every $1000 increase in state median income.
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TABLE 1 States Grouped Into Quintiles on the Basis of Adjusted Estimates of Financial Burden

Adjusted Proportion of
Families With Any
Financial Burden, %

State Adjusted Mean Absolute State Adjusted Mean Relative
Burden for Families With Burden for Families With
Burdens of More Than $0, $ Burdens of More Than $0, $2

16

Overall mean 912 776 20.8
Quintile 1 Range: 86.1-89.10 Range: 562-7120 Range: 14.5-18.2°
Michigan Massachusetts California
Minnesota Michigan Texas
Pennsylvania Rhode Island Massachusetts
Washington New York Arizona
Massachusetts New Hampshire New York
California Connecticut Connecticut
New York Arizona Michigan
Connecticut Virginia Rhode Island
Wisconsin California Hawaii
Hawaii Oregon Alaska
Quintile 2 Range: 89.3-90.6° Range: 718-755P Range: 18.2-19.7°
Alaska Hawaii Ohio
New Jersey Washington Pennsylvania
Maryland Delaware New Hampshire
Virginia Pennsylvania Wisconsin
Delaware Minnesota Utah
New Hampshire Wisconsin New Jersey
Rhode Island New Jersey Maryland
lowa Texas Delaware
Nebraska lowa Washington
Vermont New Mexico Minnesota
Quintile 3 Range: 91.1-91.9° Range: 756-785P Range: 20.1-20.8°
Colorado Ohio Maine
District of Columbia Maine Nevada
Nevada Kentucky Nebraska
Indiana Alaska Kansas
Oregon llinois Missouri
Maine Maryland New Mexico
Missouri Utah Vermont
South Dakota Missouri Oregon
West Virginia Kansas lowa
Wyoming Vermont Colorado
Arizona Nebraska Kentucky
Quintile 4 Range: 91.9-92.6° Range: 803-847° Range: 21.6-23.4P
North Dakota Nevada llinois
Utah Alabama North Carolina
North Carolina South Dakota Wyoming
Georgia Wyoming Arkansas
Oklahoma Indiana Idaho
|daho West Virginia Montana
Ohio Arkansas South Dakota
Kansas Idaho Indiana
Tennessee District of Columbia North Dakota
Louisiana Oklahoma Mississippi
Quintile 5 Range: 92.6-94.2b Range: 849-9720 Range: 23.5-32.3P
Montana Montana Tennessee
New Mexico Louisiana Alabama
South Carolina Mississippi Virginia
Alabama North Dakota District of Columbia
Florida Florida West Virginia
lllinois North Carolina Oklahoma
Kentucky Colorado Georgia
Arkansas Tennessee Florida
Texas South Carolina South Carolina
Mississippi Georgia Louisiana

2 Relative burden is the burden per $1000 of household income.

b Ranges represent the minimum and maximum values in each quintile, not the midpoint value between adjacent quintiles.
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FIGURE 1

Model-based relationship between state median family income in 2000 and adjusted
financial burden measures.

DISCUSSION

Both of our main hypotheses were supported. There is
significant variability among states in family financial
burdens after adjustment for individual and family char-
acteristics. Families living in wealthier states have lower
adjusted financial burdens. This clearly demonstrates
that the state in which a family lives can have a substan-
tial effect on the financial burden related to caring for a
child with special needs. There are many plausible rea-
sons for this wide variability, including differences in the
structure and regulation of state health care markets,
state variability in health status factors not measured in
this survey, and state-level policies related to child
health and family support. Future research should ex-
amine these possibilities.

The main policy significance of our study is the illus-
tration of how family financial burdens are significantly
influenced by state residence. Families that are similar
with respect to household demographic characteristics
and the nature of their children’s special health care
needs may have very different out-of-pocket health ex-
penditures depending on their state of residence. Policies
enabling poorer states to provide more-generous finan-
cial support to families with CSHCN are indicated, be-
cause adjusted financial burden tended to be higher in
such states.

The primary methodologic significance of our study is
the demonstration that analyses of financial burden
must account for contextual variability. Estimates of ag-
gregated mean financial burdens at the state level would
be incomplete if they did not adjust for individual fac-
tors, and estimates of individual financial burdens from
national data would be incomplete if they did not con-
sider state-level variability.

Our work confirms the previous unadjusted finding
that families in wealthier states tend to report having
fewer financial problems.® However, our unadjusted fi-
nancial burden estimate across all children was $620,
almost twice the figure ($352) reported by Newacheck
and Kim? with data from the Medical Expenditure Panel
Survey. Although the 2 surveys used the same CSHCN
screening tool, the Medical Expenditure Panel Survey
estimate of CSHCN prevalence (15.6%) was higher than
that in the present survey (12.9%), which suggests that

there might have been other significant differences in
the composition of the samples related to financial bur-
den. Furthermore, the Medical Expenditure Panel Sur-
vey used a lengthy, highly detailed series of questions to
determine household income and health expenditures,
whereas the CSHCN survey used global omnibus ques-
tions to determine income and expenditures.

This study had several limitations. First, income and
expenditure measures were based on omnibus questions
that might not have fully captured the nuances of fam-
ilies” finances. Second, parental employment status,
which has been shown to be related to both insurance
status?” and financial burden,?® was not assessed in this
survey. Third, the nature of the CSHCN screener re-
sulted in a sample in which 36% of the children were
included solely because they were taking prescription
medications. Therefore, families with children with
more-severe health conditions might be underrepre-
sented and might have qualitatively different experi-
ences with financial burden that were not captured in
these analyses. Finally, these findings are cross-sectional
and do not permit firm conclusions about causal rela-
tionships among variables.

Several significant strengths counterbalance these
limitations. First, the unique sampling design of this
survey resulted in a representative sample from each
state. Second, the use of a 2-part modeling strategy is
advantageous, compared with methods that do not dis-
tinguish families with no burdens from those with bur-
dens of more than $0. Finally, the use of multilevel
regression allowed us to examine both individual-level
and state-level correlates of financial burden. We are
unaware of previous research that has accomplished
this.

CONCLUSIONS

This research used an innovative approach to increase
our understanding of the extent of state variability in the
family financial impact of CSHCN. This variability per-
sists after controlling for child and family characteristics.
These findings can inform future policy debates about
how these vulnerable families can best be supported,
and they offer important insights into the financial
struggles facing families of CSHCN.
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