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Data Collection/Extraction Methods. National household survey.

Data Sources/Study Setting. We analyzed data on 12,434 adolescents (10 through
18 years old) included in the 1999 and 2000 editions of the National Health Interview
Survey.

Study Design. We assessed the presence of income gradients using four income
groups. Outcome variables included health status, health insurance coverage, access to
and satisfaction with care, utilization, and unmet health needs.

Principal Findings. After adjustment for confounding variables using multivariate
analysis, statistically significant disparities were found between poor adolescents and
their counterparts in middle- and higher-income families for three of four health status
measures, six of eight measures of access to and satisfaction with care, and for six of nine
indicators of access to and use of medical care, dental care, and mental health care.
Conclusion. Our analyses indicate adolescents in low-income families remain at a
disadvantage despite expansions of the Medicaid program and the comparatively new
State Children’s Health Insurance Program (SCHIP). Additional efforts are needed to
ensure eligible adolescents are enrolled in these programs. Nonfinancial barriers to care
must also be addressed to reduce inequities.
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The relationship between socioeconomic status (SES) and health status is well
documented. Lower socioeconomic status, as measured by income, is
associated with worse outcomes on a range of health status measures,
including mortality, chronic and acute conditions, and self-rated health
(Kitagawa and Hauser 1973; Benson and Marano 1995; Kennedy et al. 1998).
Although most research on income disparities and health focuses on adults,
some studies assess the influence of SES on children’s health, and a few
address adolescents specifically (Goodman 1999). Research on adolescent
risk-taking behavior indicates that, as family income increases, adolescents are
less likely to attempt suicide, smoke cigarettes, engage in episodic heavy
drinking and be depressed, obese, or sedentary (Goodman 1999; Lowry et al.
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1996). Poor children, including adolescents, fare worse on many measures of
health, including mortality, self-reported health, chronic illness, injuries
requiring medical attention, impaired growth, and limitation of activity
(Montgomery, Kiely, and Pappas 1996; Brooks-Gunn and Duncan 1997;
Starfield 1982; Starfield and Budetti 1985).

In the areas of access to and utilization of health care services, past
adolescent-specific studies have found higher family income to be associated
with a higher likelihood of having a usual source of care, obtaining needed
care, receiving any care from a doctor, and being seen in a doctor’s office
(Ford, Bearman, and Moody 1999; Bartman, Moy, and D’Angelo 1997).
Research on children (including some research on adolescents) has found that
poor children have worse access to health care on indicators including a
physician contact in the past year, having a usual source of primary care and
sick care, and having continuity between sources of routine and sick care (St.
Peter, Newacheck, and Halfon 1992; Halfon and Newacheck 1993; Wood
et al. 1990; Newacheck, Hughes, and Stoddard 1996; Flores et al. 1999; Ford,
Bearman, and Moody 1999).

Adolescents undergo significant changes as they transition from
childhood to adulthood. For many adolescents, these changes lead to the
initiation of risky behaviors that are linked to the major causes of serious
morbidity and mortality for this population (Green and Palfrey 2000). These
behaviors, their consequences, and the associated utilization of health care
services distinguish adolescents from children and adults, warranting a special
focus on the role that SES plays in health status and access to and utilization of
health care services.

The present study aims to assess the relationship between income and a
broad set of health status, access, and utilization indicators. We used the most
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current nationally representative data available, allowing us to reassess the
strength of previous findings in these areas. Unlike many previous studies,
where income is conceptualized as a dichotomy (e.g., poor and nonpoor), this
study examines incomes expressed as a gradient. The most recent data also
include new variables, not previously available, in domains including mental
health status and dental health services. These new data permit a more
comprehensive assessment of income’s relationship to health status and access
to and utilization of health care services among adolescents.

METHODS
Sample and Population Characteristics

We used data from the 1999 and 2000 National Health Interview Surveys
(NHIS) to conduct this study. The NHIS is a continuing nationwide household
survey designed to collect information on the demographic characteristics,
health status, and health care use patterns of the U.S. civilian noninstitutio-
nalized population. The survey has three modules: a basic module, a periodic
module, and a topical model. The basic module contains three components:
the family core, the sample adult core, and the sample child core. The family
core includes questions administered to all family members; the sample adult
and child components include more in-depth questions administered for one
adult and one child randomly selected in each family.

Some 6,094 adolescents aged 10 through 18 years old in the 1999 NHIS
and 6,340 adolescents in the 2000 NHIS were included in the study. Data for
adolescents aged 10 and 17 years old were drawn from the sample child core
surveys and data for the 18-year-olds were drawn from sample adult core
surveys. A knowledgeable adult (typically a parent) answered questions about
health and health services use for adolescents under age 17. When present, 17-
and 18-year-olds answered the questions for themselves. The response rate
was 78.2 percent for the 1999 sample child core questionnaire and 79.4
percent for the 2000 sample child core. The response rates for the 1999 and
2000 sample adult core questionnaires were 69.6 percent and 72.1 percent
respectively (National Center for Health Statistics 1999, 2000).

Variable Construction

The family core provides information on family income, demographic
characteristics, health insurance coverage, and disability status of family
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members. Sample adult core and child core questionnaires are used to collect
more detailed information on physical and mental conditions, access to and
use of health services. In 1999 only, 15 periodic questions about access to
medical and dental care were added to the sample child and sample adult core
questionnaires. These questions included the length of time the respondent
has been going to the usual source of care, whether the respondent has a
personal health professional, whether the providers have office hours at nights
and on weekends, the respondent’s rating of the provider and his or her staff,
and whether the respondent has seen a dentist or mental health professional in
the past year. Thus, our analyses of income disparities in access to care are
based on the data from the 1999 survey only. All other analyses used
combined data from the 1999 and 2000 surveys.

The family core questionnaire provided information on family income
and the ratio of annual family income for the past year to the federal poverty
thresholds, which are adjusted for family size. For example, the poverty
threshold for a family of four in 1998 was $16,660 (U. S. Census Bureau
1998) and was $17,029 in 1999 (U. S. Census Bureau 1999). In this study, a
poverty status index was used to group adolescents into four income
categories: below poverty (<100 percent federal poverty level [FPL]),
near poor (100-199 percent FPL), moderate income (200-299 percent FPL),
and middle/high income (> =300 percent FPL). The nonresponse
rate, including missing and unknown responses, for income data was 22.8
percent. Since more than one in five respondents did not report income, we
imputed values for those cases. The SOLAS hot deck imputation approach
used here is similar to that used by the National Center for Health Statistics
and other government agencies to impute missing data (Statistical Solutions
2001).

In the sample child core, questions were asked about children’s mental
and emotional behaviors such as being unhappy, sad, or depressed, having
difficultly concentrating, or not getting along with other children. Four age-
and gender-specific questions were asked for each sample child. These
questions serve as a global mental health indicator for adolescents. Detailed
descriptions about the mental health indicators can be found in the
Appendixes of the 1999 and 2000 NHIS data documents (National Center
for Health Statistics 1999, 2000). Additionally, questions were asked about the
number of visits to a doctor, dentist, or mental health professional, whether the
adolescent had an annual checkup, and whether parents could not afford
medical care, dental care, mental health services, or prescription medicine for
their adolescent children.
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Data Analysis and Presentation

Estimates presented here have been statistically weighted to reflect national popu-
lation totals. The weights, provided by the data collection agency, are equal to
the inverse of the sampling probability for each case, adjusted for nonresponse.

Our results are first presented in graphical form. Each of the health
status, access, and utilization indicators is charted across the four income
categories (< 100 percent FPL, 100-199 percent FPL, 200-299 percent FPL,
and >299 percent FPL). As an aid in interpreting the strength of these
gradients, we categorized gradients as weak if adolescents in the lowest income
group (< 100 percent FPL) were from 100 percent to 150 percent more at risk
of an adverse outcome as adolescents in the highest income group (>299
percent FPL). We classified a gradient as moderate strength if adolescents in
the lowest income group were from 150 percent to 199 percent more at risk of
an adverse outcome as adolescents in the highest income group. Finally, we
categorized relative risks greater than 200 percent as strong gradients.

We also conducted multivariate analyses to adjust for confounding factors.
Logistic and ordinary least squares regression analyses were used to assess
whether income gradients in health status, access, and utilization measures
remain after adjustment for health insurance, race/ethnicity, family size, child’s
age and sex, place of residence, and population density. These variables were
selected based on the behavioral model developed by Andersen and Aday and
others (Andersen and Aday 1978; Andersen 1995). Estimates, standard errors,
and test statistics were derived using SUDAAN software that takes into account
the complex sample design of the survey (Shah, Barnwell, and Bieler 1996).

RESULTS
Sample and Population Characteristics

The 1999 and 2000 NHIS dataset includes observations on 12,434 adolescents
aged 10 to 18 years old, including 2,169 with family incomes below the FPL
(poor); 2,638 with family incomes from 100 percent to 199 percent of the FPL
(near poor); 2,263 with family incomes ranging from 200 percent to 299
percent of the FPL (moderate income); and 5,364 with family incomes at or
above 300 percent of the FPL (middle and high income). Applying population
weights provided by the data collection agency, the survey sample represents
a total 72.5 million adolescents nationally. On a weighted basis, 16.7 percent
were classified as poor, 20.8 percent as near poor, 18.1 percent as moderate
income, and, 44.5 percent as middle and high income.
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Health Status

Most adolescents were reported to be healthy during 1999-2000 (Figure 1).
Overall, 98 percent of adolescents were reported as being in excellent, very
good, or good health; only 2 percent were perceived by respondents to be in
fair or poor health. Chronic conditions resulting in limitations in usual
activities were also uncommon; only 7 percent of adolescents were reported

Figure 1: Health Status of Adolescents by Income: U.S. 1999 and 2000
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with a limitation of activity in 1999-2000. On average, adolescents were
reported to experience 3.7 school absence days due to illness or injury each
year. Finally, nearly one in four adolescents were classified as experiencing an
emotional or behavioral problem using the indicators available from the NHIS.

Despite their overall healthy status, disparities in adolescent health exist
across the income distribution. A strong gradient is apparent for perceived
adolescent health status. Moderate strength gradients are visible for limitation
of activity as well as for emotional and behavioral problems. Only weak
gradients are present for school absence days.

Health Insurance Coverage

The great majority of adolescents had health insurance coverage during 1999-
2000. However, one in seven (13.1 percent) lacked coverage (Figure 2). Poor
and near poor adolescents experienced similar rates of insurance coverage.
However, both groups were at much greater risk than adolescents in higher
income households to be without coverage, resulting in a strong, albeit uneven
income gradient.

Figure2: Health Insurance Coverage of Adolescents by Income: U.S. 1999
and 2000
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Usual Source of Care and Primary Care

A usual source of care serves as a foundation for good primary care. Overall,
90 percent of adolescents had a usual source of health care in 1999 (Figure 3).
A strong income gradient is apparent, with poor adolescents being four times

Figure3: Access to and Satisfaction with Primary Care for Adolescents by
Income: U.S. 1999
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Figure 3: (Continued)
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as likely as adolescents in middle- and higher-income families to be without a

usual source of care.

Characteristics of the usual source of care are also shown in Figure 3. These
include continuity of care, convenience and access, and satisfaction with care.
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Together, these measures capture many of the dimensions of primary care.
Continuity of care is measured here by the presence of a personal doctor or nurse
and the length of time the patient has used the source of care. Most adolescents
with a usual source of care also had a personal doctor or nurse they saw on repeat
visits (81.6 percent). A similar percentage of adolescents (78.6 percent) had at least
a one-year relationship with their usual source of care. Moderate-strength income
gradients are apparent for each of these measures.

Convenience and access are measured here by presence of evening or
weekend office hours, ability to obtain telephone advice when sick, and
absence of lengthy waits for care. Slightly more than half of adolescents (53.6
percent) had access to care at night and on weekends through their usual
source of care. Approximately 83 percent of adolescents could contact their
usual source of care by telephone for advice on sick care and 71 percent of
adolescents had waits of less than 30 minutes to see a health care provider. A
weak income gradient is apparent for access to office hours outside of normal
business hours, whereas a moderate gradient exists for waiting time, and a
strong gradient is present for telephone advice.

Satisfaction is measured here by respondent ratings of the adolescent’s
personal doctor or nurse and the office staff at the usual source of care. On a 10-
point scale, 79 percent of respondents rated the adolescent’s personal doctor or
nurse as at least an 8. The same percentage rated the office staff at least an 8.
Weak income gradients are apparent for each of these measures of satisfaction.

Medical Care

Several measures of medical care utilization for 1999-2000 are shown in Figure 4.
The first two measures reflect use of ambulatory care. Overall, 17.6 percent of
adolescents did not see a doctor or other health care provider in the past year.
Adolescents had an average of 3.3 visits per year to doctors and other providers.
Both of these measures of ambulatory care show an income gradient, albeit a
weak one in the case of number of annual visits. The third utilization measure in
Figure 4 is the percent of adolescents aged 10 and 17 years old with no annual
checkup in the previous year. Overall, nearly two in five adolescents did not have
an annual checkup and a weak income gradient is visible. Finally, only 3.1
percent of adolescents were reported to have gone without medical care in the
past year due to costs. However, there was a strong income gradient present with
poor adolescents being seven times more likely than adolescents in middle- and
higher-income families to have unmet medical care needs.
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Figure4: Medical Care Services Use by Adolescents by Income: U.S. 1999
and 2000
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Dental Care

Three measures of use and access to dental care are shown in Figure 5.
Approximately one in five adolescents did not see a dentist during the year prior to
the survey. Adolescents had an average of 2.7 dental visits per year during 1999
and 2000. Finally, 7 percent of adolescents were reported to need but not receive
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Figure5: Dental Services Use by Adolescents by Income: U.S. 1999 and
2000
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dental care in the last year due to concerns about cost. Income gradients are
apparent for each of these dental care indicators. A strong income gradient is
present for likelihood of any dental care use. Volume of dental visits was weakly
associated with family income. A strong but uneven income gradient is present for
unmet dental care needs, with poor adolescents being four times more likely than
adolescents in middle and higher income families to have unmet dental needs.
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Mental Health Services

The NHIS collected two measures of mental health care use: the percent of
adolescents with at least one visit to a mental health professional in the past
year and the percent who had unmet needs for mental health services due to
costs (Figure 6). Seven percent of adolescents had at least one encounter with a
mental health professional in the previous year. A weak income gradient is
present for likelihood of mental health professional encounters. Only 1
percent of adolescents were reported to have gone without needed mental
health services due to costs. A strong income gradient is apparent here, with
poor adolescents about three times more likely than adolescents in middle-
and higher-income families to have reported unmet mental health needs.

Multivariate Analysis

The findings reported above are not adjusted for confounding factors. Since
certain variables, such as health insurance coverage, affect health and use of
health care and at the same time are associated with family income, the
findings presented above may overstate the influence of family income on
adolescent health and health care. In Table 1, we present results from a series
of multivariate analyses that control for several potentially confounding

Figure 6: Mental Health Services Use by Adolescents by Income: U.S. 1999
and 2000
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demographic variables including age, race, sex, family size, region, and
population density. In addition, in selected equations we adjusted for enabling
and need variables, including health insurance coverage, perceived health
status, limitation of activity status, emotional and behavioral problems, and
school absence days due to illness or injury.

After adjustment for these confounding variables, statistically significant
disparities were found between poor adolescents and their counterparts in
middle- and higher-income families for three of four health status measures, six of
eight measures of access to and satisfaction with care, and for six of nine indicators
of access to and use of medical care, dental care, and mental health care.

DISCUSSION

The objective of this analysis was to examine the extent to which income-
related disparities remain in adolescent health and health care. Disparities in
health and health services for the poor, including adolescents, have existed for
many years in the United States. Indeed, these disparities were the impetus for
the enactment of Medicaid expansions and the State Children’s Health
Insurance Program (SCHIP). Both of these initiatives were directed at poor
and near poor children and adolescents.

Despite these initiatives, our study revealed that after adjustment for
confounding variables, statistically significant disparities were found between
poor adolescents and their counterparts in middle and higher income families
for all four health status measures, six of the eight measures of usual source of
care and primary care, and six out of nine access and utilization indicators for
medical, dental, and mental health care. Although not as strong, a similar
pattern of effects was found when near-poor adolescents were compared to
adolescents in middle- and higher-income families.

One problem concerns how effective these programs have been in
enrolling and retaining eligible adolescents. In this regard, our data show that even
after adjusting for a variety of confounding variables, adolescents in poor and
near-poor families have a five to six times higher likelihood of being uninsured as
their counterparts in middle- and higher-income families. This finding is
particularly troubling given that virtually all adolescents living in poor and
near-poor families were either eligible for Medicaid or the SCHIP during 1999
and 2000 (Dubay, Haley, and Kenney 2002). Although SCHIP was not enacted
until 1997, our data should still reflect at least some of the impact of that program.

Together these findings suggest that while having health insurance
programs in place is a necessary condition for improving access, they are
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clearly not sufficient. Continued efforts are needed to ensure eligible
adolescents enroll and stay enrolled in these programs. However, even when
enrolled in public or private health insurance, adolescents from low-income
families face additional barriers to care. This was demonstrated in our
multivariate analysis, which showed that disparities in access and utilization
exist even after controlling for insurance coverage. Consequently, nonfinan-
cial barriers, such as transportation, child care, provider availability, and
language barriers, must also be addressed to ensure access.
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