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Abstract
Objective—To examine the effect of the transition to adulthood on financial and non-financial
barriers to care in youth with asthma.

Study design—With National Health Interview Survey data from 2000 to 2005, we examined
delays and unmet needs because of financial and non-financial barriers, evaluating the effect of
adolescent (age, 12–17 years; n = 1539) versus young adult age (age, 18–24 years; N = 833),
controlling for insurance, usual source of care, and sociodemographic characteristics. We also
simulated the effects of providing public insurance to uninsured patients and a usual source of care
to patients Without one.

Results—More young adults than adolescents encountered financial barriers resulting in delays
(18.6% versus 8%, P < .05) and unmet needs (26.6% versus 11.4%, P < .05), although delays
caused by non-financial barriers were similar (17.3% versus 14.9%, P = not significant). In
logistic models young adults were more likely than adolescents to report delays (odds ratio [OR],
1.45; 95% CI, 1.02–2.08) and unmet needs (OR, 1.8; 95% CI, 1.29–2.52) caused by financial
barriers.

Conclusions—Delays and unmet needs for care caused by financial reasons are significantly
higher for young adults than they are for adolescents with asthma.

Assuring uninterrupted access to care for youth with chronic conditions as they age into
adulthood is a priority issue for policy makers and clinicians.1–4 Despite increasing
attention, it appears that few adolescents are receiving services to foster a successful
transition.5 Considerable attention has been directed toward the role of insurance and having
a usual source of care in assuring access to health care services for young adults.6–10

Becoming an adult dramatically reduces an individual's eligibility for public health
insurance programs, such as Medicaid, and it also marks a time when a young adult may no
longer be eligible as a dependent in a family's private health insurance plan. As a result of
these issues, adults aged 19 to 24 years have the lowest rates of health insurance coverage of
any age group in the United States.11 Many youth age out of pediatric care or move away,
finding themselves without care or changing their source of care. Although most adolescents
with special health care needs have a usual source of care, many young adults, even those
with disabilities, do not.12 Finding an adult-oriented health care provider for youth during
the transition is frequently identified as a barrier to care.13

We could find no studies that focus on the unmet needs and access to care for youth with
asthma as they transition to adulthood. This lack of attention is striking for 2 reasons. First,
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asthma is among the most prevalent serious chronic conditions. Second, the need for
ongoing primary care and asthma-specific monitoring is highlighted in current practice
guidelines.14 The purpose of this analysis is 3-fold: First, we examine health care access in
adolescents and young adults with asthma; second, we model whether young adults with
asthma are more likely than adolescents with asthma to experience delays and unmet needs
for care because of financial and non-financial barriers net of health insurance coverage,
having a usual source of care, and other sociodemographic characteristics; and finally, we
simulate a counter-factual situation in which all adolescents and young adults with asthma
who are uninsured are actually enrolled in public health insurance coverage and those
without a usual source of care are provided with one to estimate the impact of these access
barriers on unmet need due.

METHODS
Data Source and Study Population

We used public use data from the National Health Interview Survey (NHIS) for these
analyses.15 The NHIS is an annual household survey conducted by the National Center for
Health Statistics (NCHS) to provide data on the health and health care use of the non-
institutionalized US population. Data from the years 2000 to 2005 were pooled to form a
sample of 26,597 adolescents (age, 12–17 years) and 19,998 young adults (age, 18–24). The
NHIS is comprises several component questionnaires. For these analyses, we included data
from the person, household, sample child, and sample adult questionnaires. The respondents
for the adolescents were most often a knowledgeable adult in the household, whereas young
adults generally responded for themselves. Response rates range between 79% and 81% for
the sample child survey (adolescents) and between 69% and 74% for the adult samples
across the individual years of the surveys. Sample weights provided by the NCHS account
for non-response and allow for generalization from the sample to the overall US population.

The study population for these analyses is adolescents and young adults who report having
asthma. Subjects were identified as having asthma by an affirmative response to both
questions: “Have you (the subject) ever been told by a doctor or other health professional
that you had asthma?” and “During the past 12 months, have you had an episode of asthma
or an asthma attack?” Together these questions identify those adolescents and young adults
with asthma for whom ongoing medical care is particularly important.

Measures
Outcome variables—Subjects were classified as having delayed care because of financial
barriers when during the previous 12 months he or she had delayed seeking medical care
because of concerns about its affordability. Similarly, an unmet need because of a financial
barrier was identified when during the previous 12 months the respondent indicated that he
or she had failed to receive needed medical care or prescription medication because of being
unable to afford it. Delayed care because of a non-financial barrier was identified by a
positive response to any of 5 questions about having delayed care because of being unable to
get through on the phone, being able to get an appointment soon enough, having to wait too
long to see the doctor, the office not being open at convenient time, or not having
transportation.

Predictor variables—The predictor variables are derived from the extensive theoretical
and empirical literature about access to care.16–18 The primary predictor of interest was
whether the subject was an adolescent or young adult. We chose the age of 18 to
differentiate the 2 groups because it represents the age of majority status, and it is also the
time when eligibility rules for insurance coverage begin to change. We tested our findings
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about the sensitivity of this choice of age. Insurance status was categorized as having public
or private insurance or being uninsured. A usual source of care was identified as a place
where the subject usually goes when he/she is sick or needs advice about health and that this
place is a clinic, office, or outpatient department. Health status was dichotomized into “at
least very good health” for ease of interpretation from a 5-category reported health status
measure. Race/ethnicity and poverty status (≤200% of the federal poverty level versus
>200% of the federal poverty level) were categorized by NCHS. When data were missing
for poverty status or Hispanic origin, the NCHS-imputed values were used.

Analyses
We generated descriptive statistics and bivariate comparisons in the form of frequencies and
proportions of adolescents and young adults. We ran logistic regression models to assess the
association between being an adolescent or young adult and each dependent variable and
included health insurance coverage, having a usual source of care, health status, and other
demographic variables as important control variables. Finally, we simulated the hypothetical
impact of providing public health insurance coverage to respondents who reported being
uninsured and having a usual source of care to respondents without one on each outcome
variable while adjusting for the other measured potential confounders. We used the
coefficients from the logistic regression models to calculate the predicted probability of each
outcome for each individual. Then for the subjects without health insurance, we recalculated
their predicted probability for each outcome as if they had insurance. We also completed the
same procedure for subjects not having a usual source of care. In these simulations, all other
characteristics of the persons (eg, poverty, race, sex) remain unchanged. The sample mean
for the predicted probabilities in each situation (using observed insurance status or the
simulated status) is the population rate for the outcome. This form of counterfactual
modeling provides the predicted population effects of an intervention. In contrast, the odds
ratio (OR) from a logistic regression provides an estimate of the effect of a characteristic for
an subject with otherwise “average” characteristics. A large or small OR may represent a
powerful effect for an individual, but in the case in which the characteristic is rare, any
intervention that changes the characteristic may have a very small population effect. Thus,
these simulations complement the typically presented regression results. Simulations were
conducted only for the outcomes associated with financial barriers because the results of the
logistic regression caused by non-financial barriers demonstrated no significant contribution
of age.19 All analyses were conducted with STATA software version 9.1 (College Station,
TX), applying sample weights and using procedures to adjust for the complex sample
design.20 This study was approved by the institutional review board at the University of
Minnesota.

RESULTS
Overall, 5.7% of adolescents (95% CI, 5.4–6.1) and 4.2% of young adults (95% CI, 3.8–4.5)
were identified as having asthma, with an episode or attack in the previous 12 months. The
lower prevalence found in young adults is caused primarily by a rate in young adult men that
is much lower than that in adolescent boys (3.2 % versus 6.2 %; P < .05). In female subjects,
the rate of asthma did not differ significantly between the young adults and adolescents (5.2
% versus 5.3 %; P = not significant). These findings are consistent with the recognized
natural history of asthma.21 Young adults with asthma were much more likely than
adolescents with asthma to be uninsured (26.7 % versus 7.9 %; P < .05) and to lack a usual
source of care (19.9 % versus 5.2%; P < .05; Table I).

The bivariate relationships between the outcomes, age category, insurance coverage, having
a usual source of care, and sociodemographic characteristics for youth with asthma are
presented in Table II (available at www.jpeds.com). Delays and unmet needs for care caused
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by financial barriers were reported more frequently for young adults than for adolescents,
and delays caused by non-financial barriers were not significantly different in age
categories. Young adults were more likely to experience financial barriers resulting in either
delays or unmet needs for care than were adolescents across all predictors and
sociodemographic categories. An attenuated pattern was observed for delayed care caused
by non-financial barriers.

The independent effects of age, insurance coverage, having a usual source of care, and the
sociodemographic characteristics on each of the outcomes were evaluated with logistic
regression (Table III). Young adults were more likely to report delays and unmet needs in
care because of financial barriers than were adolescents after controlling for other significant
predictors of access, including insurance, having a usual source of care, health status, and
sociodemographic characteristics. In the model evaluating delays caused by non-financial
barriers neither age, insurance, or having a usual source of care was significantly associated
with the outcome. Using an alternative age cutoff point did not substantially alter our
findings.

Results of the simulations of providing either public health insurance to subjects who report
being uninsured or assuring a usual source of care to subjects reporting being without one
are shown in the Figure. These simulations demonstrate the effect of changes in the
population rates of unmet needs and delays in care that might be observed could such a
change in access factors be achieved. For example, the observed rate of unmet needs caused
by financial barriers in this sample of young adults is 27.1%; with the scenario of no one
being uninsured (all uninsured persons are switched to having public coverage) and
everyone having a usual source of care, the predicted rate of unmet needs would be 18.3%.
Even if insurance and a usual source of care could be assured for all young adults, the
predicted rates of unmet needs and delays in care for the young adults would still notably
exceed those of adolescents.

DISCUSSION
The results of these analyses demonstrate that young adults with asthma have rates of delay
in receiving care and unmet needs for care because of financial barriers that significantly
exceed those of adolescents. Young adults with asthma are more likely to lack health
insurance or a usual source of care than are adolescents, explaining part, but not all, of the
difference in rates of delays and unmet needs. Aging into adulthood, independent of whether
one has insurance or not, accounts for a component of the high rate of delays and unmet
needs, although the mechanism is not elucidated by this analysis.

Other authors have demonstrated the high rates of being uninsured in young adults and
specifically in those with chronic conditions.7,9,12 Exactly why so many young adults lack
insurance coverage is not completely elucidated, but likely represents a combination of
factors, including the possibility of aging out of family dependent coverage or Medicaid/
SCHIP eligibility and being employed in jobs that do not offer health insurance. The
simulation of providing public health insurance coverage to subjects who were uninsured
demonstrates the potential impact that insurance coverage can have for this group.
Expansion of public coverage eligibility to young adults with chronic conditions is 1 of
several policy options available to increase health care access in young adults with chronic
conditions. Recent evaluations of providing insurance to children with asthma through the
SCHIP program have demonstrated a substantial positive effect of access and quality of
asthma-specific care.22 Several states are experimenting with other options to ensure
coverage, ranging from expanding age limits on eligibility for family coverage to mandating
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coverage for all. Effects of these programs and others should be monitored specifically to
assess their impact on access to care for young adults.

Insurance coverage alone, however, is unlikely to be the full answer to the issue of access to
and appropriate use of care for youth in the transition to adulthood. Exactly what factors,
other than health insurance, account for the high rates of delay and unmet needs remains
unclear. The literature on health care transitions provides little in the way of in-depth
description of this problem, and we are left to rely on theory and conjecture. Do young
adults continue to be seen in child-oriented health care settings? One analysis of discharges
from children's hospitals demonstrated that services for adults make up a small proportion of
the overall services provided, but the number of adults cared for in pediatric hospitals
increased between 1994 and 1999.23 Little else is known about the care-seeking behaviors of
young adults, especially those with childhood-onset chronic conditions. When care is not
sought in pediatric settings, is it sought in adult settings? Are these young adults “dropping
out” and not seeking care? The analysis presented here only demonstrates that, from these
young adults' perspectives, they are not receiving the care that they need from the health
care system, pediatric or adult-oriented.

There are a number of important limitations to the conclusions that can be drawn from these
analyses. First, we compared adolescents and young adults who report having asthma. The
proportion of young adult men with asthma was significantly lower than that of adolescent
boys. Several factors could account for this difference, including respondent bias or the
natural history of the condition. If the lower proportion represents the natural history of the
condition, as the literature suggests, the results are unbiased.21 Furthermore, we were limited
in our ability to fully adjust for differences in the severity of asthma between the adolescent
group and young adult group as a reason for differences in the rates of unmet needs. We
included self-reported and proxy-reported health status to capture such potential bias. These
analyses rely on parent and self-report of asthma and delays and unmet needs. Clearly, not
all delays and unmet needs pose the same threat to the health of these adolescents and young
adults, and subjects may differ in their recognition of, and willingness to report, delays and
unmet needs and level of severity that triggers an attempt to get care. Finally, we used cross-
sectional data and are limited in our ability to assess causality.

To improve access to care for young adults with chronic conditions, policy that encourages
health insurance coverage and eliminates interruptions in having an identified source of care
are likely to have a major impact. Additionally, preparing adolescents with asthma for the
transition to adult care, and preparation of the pediatric and adult-oriented systems to
provide developmentally appropriate care will be necessary to address this issue.
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Figure.
Simulated effects of providing insurance, usual source of care, or both on delays in care (A)
and unmet needs (B).
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Table 1

Characteristics of adolescents and young adults with asthma in the United States, 2000 to 2005

Adolescents (n = 1,539) Young adults (n = 833)

% (SE) % (SE)

Sex

 Female 45.1% (1.6) 62.9% (2.2)

Race/Ethnicity

 Hispanic 13.9% (1) 9.4% (1.1)

 Caucasian, non-Hispanic 63.9% (1.4) 72% (1.9)

 Black,non-Hispanic 18.3% (1.2) 14.4% (1.4)

 Other, non-Hispanic 3.9% (0.6) 4.2% (0.9)

Region

 Northeast 19.9% (1.2) 20.1% (2.1)

 Midwest 24.1% (1.5) 29.2% (2.1)

 South 34.7% (1.5) 31.5% (2.1)

 West 21.3% (1.4) 19.1% (1.6)

Reported health status

 Excellent or very good 62.4% (1.4) 56.1% (2)

 Good, fair, or poor 37.6% (1.4) 43.9% (2)

Poverty level

 <200% 39.7% (1.6) 48.7% (2.3)

Usual source of care

 No 5.2% (0.7) 19.9% (1.7)

Health insurance

 Public 24.9% (1.5) 16.6% (2.3)

 Private 67.1% (1.9) 56.8% (1.9)

 Not covered 7.9% (0.9) 26.7% (1.9)

Source: National Health Interview Survey.

Pooled data from 2000–2005.

Adolescent age, 12–17 years; young adults age, 18–24 years.

Sample n is unweighted; percentages are weighted, and SE reflects complex sampling design.
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Table III

Regression results of models predicting delays and unmet needs for care for youth with asthma: 2000 to 2005

Delayed care because of financial
barriers

Unmet needs because of financial
barriers

Delayed care because of non-
financial barriers

OR (95% CI) OR (95% CI) OR (95% CI)

Age

 Adolescent Reference Reference Reference

 Young adult 1.45* (1.02–2.08) 1.8* (1.29–2.52) 1.13 (0.82–1.54)

Insurance

 Uninsured Reference Reference Reference

 Public 0.23* (0.13–0.29) 0.37* (0.24–0.58) 0.86 (0.56–1.33)

 Private 0.24* (0.15–0.39) 0.19* (0.13–0.29) 0.86 (0.56–1.33)

Usual source of care

 No Reference Reference Reference

 Yes 0.41* (0.26–0.66) 0.41* (0.28–0.61) 1.16 (0.71–1.92)

Sex

 Female Reference Reference Reference

 Male 0.71* (0.51–0.99) 0.62* (0.45–0.85) 0.8 (0.59–1.09)

Race/Ethnicity

 Caucasian, non-Hispanic Reference Reference Reference

 Black, non-Hispanic 0.73 (0.45 1.18) 0.69 (0.44 1.08) 0.72 (0.49–1.07)

 Hispanic 0.58 (0.34–1.01) 0.96 (0.65–1.41) 0.92 (0.7–1.4)

 Other, non-Hispanic 0.51 (0.18–1.43) 0.26* (0.18–1.43) 0.92 (0.5–1.71)

Poverty status

≥200% Reference Reference Reference

<200% 2.1* (1.42–3.13) 1.47* (1.03–2.08) 1.47* (1.05–2.05)

Health status

 Excellent/very good Reference Reference Reference

 Good/fair/poor 1.91* (1.36–2.68) 1.74* (1.26–2.39) l.34* (l.0l–l.76)

Source: National Health Interview Survey Pooled data from 2000–2005 adjusted for sample design and sample weights.Actual sample for
regressions = 2,352.

*
O Rs (P < .05) represent the odds of reporting each outcome compared to the odds for the reference category for that variable and reflect the effect

all other variables shown as well as region of country.
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