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Abstract

Children with special health care needs are believed to be susceptible to inequities in health and
health care access. Within the group with special needs, there is a smaller group of children with
medical complexity: children who require medical services beyond what is typically required by
children with special health care needs. We describe health care inequities for the children with
medical complexity compared to children with special health care needs but without medical
complexity, based on a secondary analysis of the 2005-06 and 2009-10 National Survey of
Children with Special Health Care Needs. The survey examines the prevalence, health care service
use, and needs of children and youth with special care needs, as reported by their families. The
inequities we examined were those based on race or ethnicity, primary language in the household,
insurance type, and poverty status. We found that children with medical complexity were twice as
likely to have at least one unmet need, compared to children without medical complexity. Among
the children with medical complexity, uninsured status was associated with more unmet needs
than privately insured status. We conclude that medical complexity itself can be a primary
determinant of unmet needs.
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Children with medical complexity are the greatest users of health care services among
children because of the presence of multiple chronic conditions, functional limitations, and
family-identified service needs.[1,2] Children with medical complexity are increasingly
recognized as a distinct subgroup within children and youth with special health care needs.
[3] These children require medical services beyond those that are typically required because
of a chronic medical condition.[4]

An example of a child with medical complexity is one who has a genetic syndrome and a
developmental delay, depends on supplemental oxygen for adequate respiration and a
feeding tube for nutrition, and receives chronic care from five subspecialists. Children with
medical complexity are particularly distinguished by extraordinary family burden and unmet
health care needs, even when compared to other children with special health care needs. In a
national sample of families of children with medical complexity, over half reported that they
had financial problems and that a family member had stopped working because of the child's
health. Most of the families reported having at least ten physician visits and out-of-pocket
health care costs of more than $1,000 annually.[5]

Children and youth with special health care needs in general are felt to be susceptible to
inequities in health and health care access. This reflects social determinants of health such as
poor housing or underperforming schools that favor specific social groups while leaving
others at a disadvantage in many walks of life, including health outcomes.[6] Health
inequities can be defined as systemic disparities in health resulting from social and
economic policies that create barriers both to accessing health services and to healthy
outcomes. The US government's Healthy People 2020 has the overarching goals of
eliminating health disparities and achieving health equity among all groups in the United
States, including those defined by disability status or special health care needs.[7]

Inequities in health care access remain prevalent among children generally.[8] Children and
youth with special health care needs whose condition affects daily activities or who are
either non-Hispanic black or Hispanic, reside in households where English is not the
primary language, or have lower household income have higher unmet health care needs and
are less likely to have access to a medical home, compared to children who are non-Hispanic
white, reside in households where English is the primary language, and have higher
household income.[9-11] Similar inequities in access to care are seen among non-Hispanic
black children and youth with special health care needs who have chronic emotional and
behavioral problems[12] and autism spectrum disorders.[13]

It is unknown how previously described health care inequities for children and youth with
special health care needs may differ in the presence of additional medical complexity.
Families of children and youth with special health care needs and disabilities report more
unmet needs than families of such children and youth who do not have disabilities.[14]
Greater condition severity among children and youth with special health care needs has been
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associated with reduced receipt of specialty care in families reporting a household income of
200-299 percent of the federal poverty level.[15]

Multiple societal factors likely determine health care inequities, and specific attention to the
needs of underserved groups is necessary to achieve health equity.[6] Knowing if additional
inequities in health care needs were associated with medical complexity, and how these
inequities might affect family and health outcomes, would permit accurate, patient-centered
design of care models for the highest users of pediatric resources.

The objective of this article is to determine the association between variables known to be
associated with inequities in health care needs and the medical complexity status of children
and youth with special health care needs. For this analysis, we defined medical complexity
as having a need for medical care, having a multitude of needs across various health service
domains, and having seen at least two specialists in the previous year. A slightly expanded
definition appears in the Variables section.

The inequities in health care access we examined were those based on race or ethnicity,
primary language spoken in the home, insurance type, and poverty status. We chose these
characteristics based on the priorities in Healthy People 2020[7] and a literature review of
inequities among children and youth generally and among those with special health care
needs.[16-19]

We hypothesized that children with medical complexity would have more unmet needs,
compared to children and youth with special health care needs but without medical
complexity. We also hypothesized that—in contrast to children and youth with special
health care needs but without medical complexity—a higher number of unmet needs would
be associated with variables traditionally associated with health care inequities, both among
children and youth generally and among those with special health care needs.

Study Data And Methods

Our study was a secondary data analysis of a combined data set containing information from
the 2005-06 and the 2009-10 National Survey of Children with Special Health Care Needs.
The survey is conducted by the National Center for Health Statistics, using random-digit
dialing of landline telephone numbers supplemented with an independent sample of cell-
phone numbers. The survey estimates the national- and state-level prevalence of children
and youth with special health care needs, specific family-reported conditions, service use,
and needs.

Parents first respond to questions regarding the special health care needs of each child in the
household using the National Survey of Children with Special Health Care Needs Screener,
a five-question instrument that identifies special needs.[20,21] The five items or domains on
the screener are a need for prescription medication, a need for medical care, the presence of
a functional limitation, a need for special therapies, and the presence of treatment or
counseling for a developmental or behavioral problem.
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Parents with a child “screening in” by having one or more positive responses then
participate in the full National Survey of Children with Special Health Care Needs. In
households with more than one child “screening in,” one child is selected at random to be
the focus of the full survey's questions.

We combined the 2005-06 and 2009-10 surveys to increase the number of study subjects
identified as having medical complexity. We limited our analyses to variables that were in
both surveys. The only notable difference in the survey's administration between the two
periods was the addition of a cell-phone sample in the 2009-10 survey. Findings generated
from an analysis of the 2009-10 survey alone differed from those produced by an analysis of
the combined surveys only with regard to statistical significance.

The National Survey of Children with Special Health Care Needs is publicly available and
deidentified. Thus, the study was exempt from review by the Institutional Review Board at
the University of Arkansas for Medical Sciences.

The main outcome of interest was the number of unmet health care needs. This measure is
known to be elevated with an increased number of chronic conditions in children and has
previously been shown to be associated with several determinants of health inequity among
children generally and among children and youth with special health care needs—
specifically, income, language, insurance, and race or ethnicity.[16-19]

The National Survey of Children with Special Health Care Needs lists fourteen possible
health care needs that could be unmet. These are preventive care; specialist care; preventive
dental care; other dental care; prescription medicine; occupational, physical, or speech
therapy; mental health care; substance abuse (for children ages 8-17 only); home health
care; eyeglasses or vision care; hearing aids or hearing care; mobility aids or devices;
communication aids; and durable medical equipment. An unmet need was identified when
the parent responding to the survey both answered “yes” to a question asking if a child
needed a specific service and reported not receiving that service. We constructed an
aggregated variable of total unmet needs for each child, with a range from 0 to 14.

The main predictor variable was medical complexity. We adapted a previously described
method of using a combination of reported service needs to define medical complexity. The
method, although not standardized, aligns the criteria for defining medical complexity with
enrollment criteria for clinical services that target children with medical complexity.[5]

To meet the definition of a child with medical complexity, the child must meet all of the
following criteria: a need for medical care, evidenced by a positive response to the medical
care question on the National Survey of Children with Special Health Care Needs Screener;
multiple needs across different domains, as evidenced by a positive response to at least three
of the remaining four screener questions; and having seen at least two specialists in the
previous year.
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In the previously cited method that used data from the 2005-06 National Survey of Children
with Special Health Care Needs, being dependent on medical technology or equipment was
also a requirement for meeting the definition. However, the question asking about a need for
medical supplies, which was a component of the previous method, was not asked in the
2009-10 survey. Thus, we eliminated that as a requirement. All children and youth with
special health care needs who did not meet the criteria for medical complexity were defined
as children without medical complexity.

Selected demographic characteristics associated with inequities in health and health care
access for children and youth with special health care needs were used as covariates in the
analytic model. The demographic variables were race/ethnicity, primary language spoken in
household, income (as a percent of poverty), and insurance type. In all statistical models,
results were also adjusted to account for the child's age and sex and for the number of
children and adults residing in the household.

Analytic Plan

Weighted categorical percentages for the outcome, main predictor, and covariates for
children with medical complexity and children without medical complexity are presented.
Differences in the outcomes, main predictor, and covariates between children with medical
complexity and those without it were determined by Rao-Scott chi-square tests of
association at a significance level of a = 0.05.

Categorical differences of effect size within variables are presented using unadjusted odds
ratios from logistic regression models, with medical complexity status as the outcome and
each covariate in a separate model. The percentages of unmet needs by children without
medical complexity and those with it, by inequity variable category, are also presented with
Rao-Scott chi-square tests of association at a significance level of a = 0.05.

We were primarily interested in the three-way association between unmet needs, medical
complexity status, and the sociodemographic covariates that are known to be associated with
inequities in health. We also wanted to determine whether the association among those
covariates was more highly associated with unmet needs in the case of children with medical
complexity, compared to children without medical complexity. To investigate this question,
we used a form of statistical regression stratification that models all parameters
simultaneously. This produces common model fit parameters but separate regression
parameters for children with medical complexity and those without it.

This mixture model was able to compare the parameters and incidence rate ratios (IRRs)
across known classes that were assigned. The IRR is a measure that identifies how many
more unmet needs were experienced for one variable category, compared to a reference
category.

The number of unmet needs, ranging from 0 to 14, was the outcome variable, which was
then modeled as a Poisson distributed count variable. A Poisson mixture regression model
was fit with known class assignment (children with medical complexity and those without
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it). This model produced separate, but comparable, IRRs. The model was adjusted for all
covariates and accounted for the complex survey design and weights.

Because of the highly skewed distribution of unmet needs, we also tested a negative
binomial and a zero-inflated Poisson model. The findings were similar. Because of the
lowest log-likelihood and Bayesian information criterion values, we report the findings of
the Poisson regression model.

Descriptive results were obtained using SAS Enterprise Guide, version 4.3. The Poisson
mixture regression model results were obtained using Mplus, version 7.11.[22]

Our study had several limitations. Research supports the use of the National Survey of
Children with Special Health Care Needs Screener to assess complexity.[21] However,
identifying all children with medical complexity would require the use of a combination of
administrative and survey data to address all domains that drive the use of health care
resources.

There is likely variation in medical care needs for children without medical complexity that
we did not account for in our analyses. Our definition of children with medical complexity
requires reporting having seen two specialists, but this may not account for children who
could not see necessary specialists because of access issues.

All of the data were survey-derived, which accounted for variance in the use of health
care[23] but not for all variance. We had a relatively small sample of children with medical
complexity, even after we combined the two National Surveys of Children with Special
Health Care Needs. Thus, we may have had insufficient power to detect significant findings
for some of our variables.

Our study findings were similar to findings based on the 2009-10 survey alone. However,
there may be unmeasured differences between respondents to the two surveys.

Finally, the findings were limited to the reported fourteen unmet needs. It is possible that
additional unmet needs with important sociodemographic relationships were not measured.

Study Results

We identified 481,739 children with medical complexity and 17,300,697 children without
medical complexity from the combined 2005-06 and 2009-10 National Surveys of Children
with Special Health Care Needs. Children with medical complexity were disproportionately
younger than children without medical complexity: 33.0 percent of children with medical
complexity were ages 0-5 years, compared to 21.0 percent of children without medical
complexity (Exhibit 1). Compared to children without medical complexity, a smaller
proportion of children with medical complexity were non-Hispanic black (10.7 percent
versus 16.9 percent), and a larger proportion had Medicaid (42.5 percent versus 30.8
percent).
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At least one unmet need was reported by 44.2 percent of families of children with medical
complexity, compared to 19.1 percent of families of children without medical complexity
(Exhibit 1). Three or more unmet needs were reported by 11.5 percent of families of
children with medical complexity, but by only 2.6 percent of families of children without
medical complexity.

Overall, children with medical complexity had a higher percentage of unmet health care
needs than children without medical complexity, regardless of race/ethnicity, insurance
coverage, and household income in relation to poverty level (Exhibit 2). We found that
children with medical complexity had disproportionately higher unmet needs than children
without medical complexity across all categories of race and ethnicity. In families whose
primary language was English, children with medical complexity had greater unmet needs
than children without medical complexity. However, we found no significant difference in
unmet needs between the two groups in families with a different primary language.

For all types of insurance, children with medical complexity had a greater number of unmet
needs, compared to children without medical complexity who had the same insurance status
(Exhibit 2). Of the children with medical complexity who were uninsured, 49.2 percent had
three or more unmet needs.

Similarly, for all household income levels, children with medical complexity had a greater
number of unmet needs, compared to children without medical complexity (Exhibit 2). Even
at the highest income level (400 percent or more of poverty), only 61.6 percent of families
of children with medical complexity reported that they had no unmet health care needs.

Among children without medical complexity, race/ethnicity, income (as a percentage of
poverty), and insurance coverage were all associated with a higher number of unmet needs.
Specifically, Hispanic families reported 27 percent more unmet needs (IRR: 1.27) and
families in the “other” race or ethnicity category reported 29 percent more unmet needs
(IRR: 1.29), compared to non-Hispanic white families (Exhibit 3). No significant difference
in unmet needs was found when we compared non-Hispanic black families to non-Hispanic
white families.

For children without medical complexity, all families with lower income levels than the
reference group (those with a household income of at least 400 percent of poverty) reported
higher unmet needs. For example, families with a household income of less than 200 percent
of poverty reported two and a half times the number of unmet needs (IRR: 2.97) as those
reported by with families in the reference group (Exhibit 3). Compared with families who
had private insurance, families with Medicaid reported 32 percent more unmet needs, and
families who were uninsured reported almost four times the number of unmet needs. In
contrast, having a primary language other than English was predictive of 22 percent fewer
unmet needs.

For children with medical complexity, there were fewer significant differences in reports of
unmet need according to race/ethnicity, primary language spoken in the household, income
level, or insurance type. Hispanic families (IRR: 1.48) reported similar numbers of unmet
needs compared to non-Hispanic white families. We found an increased number of unmet
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needs (IRR: 1.84) for children in the “other” race/ethnicity category, compared to non-
Hispanic white children.

Primary language was not predictive of unmet needs among children with medical
complexity, nor was income level or having Medicaid (Exhibit 4). However, being
uninsured was.

Discussion

Almost half of the families of children with medical complexity reported at least one unmet
health care need. Such families have previously reported a high number of unmet health care
needs,[5] and our results confirmed these findings. However, we were surprised that our
research revealed that several social determinants generally associated with inequities were
not found when examining children with medical complexity. When we examined those
children separately from other children and youth with special health care needs, we found
that lower income, Hispanic ethnicity, and having Medicaid were not associated with higher
unmet needs.

Our findings call attention to the role of medical complexity itself as a potential and
important determinant of health care inequities. The overall level of unmet need was high
even in children with medical complexity who had favorable social determinants. Children
with medical complexity residing in households with incomes of at least 400 percent of
poverty had more unmet need than children without medical complexity residing in
households with incomes of less than 200 percent of poverty. Similarly, non-Hispanic white
children with medical complexity had more unmet needs than non-Hispanic black children
without medical complexity. For children and youth with special health care needs, medical
complexity was a larger driver of inequity than race and income.

These findings are consistent with literature showing that families of children with medical
complexity report a high prevalence of financial difficulties, employment instability, and
stress.[5,24] This prevalence may be related to the high level of unmet health care needs.

Two of our findings deserve additional discussion. First, for uninsured children, the number
of unmet needs was higher across both children with medical complexity and children
without medical complexity, which suggests that a lack of insurance is a major driver of
unmet needs.[25]

Second, we found no difference in reported unmet needs between the two groups of children
when we analyzed families whose primary language was not English. Given the likely
inequities in health status, our finding probably reflects differing recognitions of need,
resulting from either reduced health care access or different interpretations of the need for
health care.[26,27] However, we did not find a significant difference in unmet needs
between non-English-speaking and English-speaking households of children with medical
complexity. It is possible that previously reported differences in recognition of health care
need among ethnic groups and households with different primary languages may not exist in
the face of medical complexity, because complexity is the primary driver of health care
inequity.
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Our findings suggest that policies that target traditional determinants of health care
inequities may be more appropriate for children without medical complexity than for
children with medical complexity. This study has important policy implications by
highlighting the need to focus on children with medical complexity across the
socioeconomic spectrum as a distinct group with high levels of unmet need.

Ensuring health equity may require policies that focus on both medical and nonmedical
determinants of health, such as living conditions, health promotion, and social acceptance.
[19] Healthy People 2020 suggests that the health of people with disabilities, some of whom
have medical complexity, should be addressed by improving conditions of daily life,
increasing health care and opportunities for persons with disabilities, and raising public
awareness about determinants of health for people with disabilities.[7]

There are several potential strategies to reduce inequities experienced by children with
medical complexity that do not focus on the typical social determinants of health. The
optimal care system for these children is believed to require coordination of care across the
continuum.[2]

Both models of care that are community based[28] and those that are based on tertiary care
centers have arisen to address the needs of children with medical complexity.[29] Efforts to
reform health care policy are encouraging the expansion of medical homes based on primary
care and of regional health homes to extend appropriately targeted services within
communities.[1]

With appropriate up-front payment support, such as per member per month fees to support
encounters that are not face to face, and with system integration that supports primary care
within accountable care organizations,[30] comprehensive care frameworks such as the
medical home[31] or additional tertiary care programs for children with medical
complexity[2] may be able to focus on the needs of such children and address health
inequities for all children in general.[32] In one sense, this is a return to the future, since the
American Academy of Pediatrics called for a medical home for children, particularly those
with a chronic condition, back in 1967.[33,34]

The Affordable Care Act, by prioritizing the development of patient-centered medical
homes and health homes, emphasizes financial incentives for care coordination and
population management of children with medical complexity. Comprehensive health
insurance might also mitigate health care inequities.[32,35] Enhanced access to secondary
health care coverage from public sources that provide wrap-around coverage to qualifying
middle-income children with medical complexity may help address some of the unmet needs
we found in this income group, by reducing underinsurance and increasing provider access.
[36,37]

Additional research could focus on discovering effective treatments for complex medical
conditions that could reduce the need for potentially preventable emergency department
visits and hospitalizations.
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Conclusion

Children with medical complexity are more likely to have more unmet needs than children
without medical complexity. However, among children with medical complexity, we did not
find inequity in unmet needs based on primary language, income level, or having Medicaid.
Among children without medical complexity, there were numerous examples of inequity in
unmet needs based on the same demographic and socioeconomic variables. Our findings
suggest that medical complexity itself is a primary determinant of inequities, independent of
the traditional social determinants of health.
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Exhibit 3. Incidence Rate Ratios Comparing The Number Of Unmet Needs, By Determinants Of
Health Care Inequity For Children Without Medical Complexity

SOURCE Authors' analysis of data from the 2005-06 and 2009-10 National Survey of
Children with Special Health Care Needs. NOTES The reference groups are the following:
for race or ethnicity, non-Hispanic white; for primary language, English; for income (as
percentage of the federal poverty level), 400 percent or more; for insurance, private. The
whiskers denote 95% confidence intervals. An incidence rate ratio of 1 would indicate the
same number of unmet needs that the reference group had. A ratio of greater than 1 indicates
more unmet needs than the reference group had, and a ratio of less than 1 indicates fewer
unmet needs.
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Exhibit 4. Incidence Rate Ratios Comparing The Number Of Unmet Needs, By Determinants Of
Health Care Inequity For Children With Medical Complexity

SOURCE Authors' analysis of data from the 2005-06 and 2009-10 National Survey of
Children with Special Health Care Needs. NOTES The reference groups are the following:
for race or ethnicity, non-Hispanic white; for primary language, English; for income (as
percentage of the federal poverty level), 400 percent or more; for insurance, private. The
whiskers denote 95% confidence intervals. For a description of incidence rate ratios, see the
Notes to Exhibit 3.
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