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OBJECTIVE

To examine the relationship between health care coverage and HbA;. in young
adults with youth-onset type 2 diabetes who transitioned to community diabetes
care after receiving care during the Treatment Options for type 2 Diabetes in
Adolescents and Youth (TODAY) study.

RESEARCH DESIGN AND METHODS

Participants completed questionnaires annually. HbA,. was measured in a central
laboratory. Data from 2 years before and after transitioning to community care
(2013-2016) were examined and compared between states with and without
expanded Medicaid.

RESULTS

In 2016 (n = 427; mean age 24 years), 2 years after transitioning to community care,
93% of participants in states with Medicaid expansion had health care coverage
compared with 68% (P < 0.0001) in states without Medicaid expansion. Mean HbA,
was 9.8% in participants with government coverage, 9.3% with commercial cov-
erage, and 10.1% in those with no coverage (P = 0.0774). Additionally, 32%, 42%,
and 66% of those with government coverage, commercially covered, and no
coverage, respectively, were not attending outpatient diabetes visits (P < 0.0001).
Of those with government coverage, 83% reported they had adequate coverage for
insulin syringes/needles/pens, and 89% for glucose-monitoring supplies, with more
limited coverage in those with commercial plans. Participants with commercial
coverage had higher education attainment (P < 0.0001); 52% had HbA,. =9.0%
compared with 64% of those who were government covered and 58% with no
coverage (P = 0.0646).

CONCLUSIONS

More young adults with type 2 diabetes from the TODAY cohort had health care
coverage in states with expanded Medicaid but glycemic control remained poor,
regardless of coverage. New therapies and approaches are needed for this vul-
nerable population.
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Youth-onset type 2 diabetes is associated
with poor glycemic control and acceler-
ated development of diabetes-related
complications (1-10). The transition from
adolescence to adulthood, which requires
leaving pediatric practices and obtaining
care in adult primary care or endocrinology/
diabetes practices, can be difficult. The
transition also often involves a change in
the source and payment for health care
coverage. Overall, little is known about
the impact of this transition in emerging
adults with youth-onset type 2 diabetes.

Health care coverage is associated
with access to care, use of preventive
services, and health outcomes. Adults
with diabetes who are not covered by a
health care plan have fewer eye and foot
examinations and less self-monitoring
of blood glucose and testing of glyce-
mic status (e.g., HbA;.) (11). Medica-
tion underuse has also been reported in
adults with poor health care coverage
(12). With Medicaid and private health
care coverage expansion under the Af-
fordable Care Act (ACA), there has been
a reduction in uninsured rates in the
644 “Diabetes Belt” counties, which are
counties in the southern and eastern
U.S. that had a =11% prevalence of
diabetes in 2007-2008 (13). More out-
patient care and better self-reported
health in adults have also been reported
(14,15). In adults with diabetes 18-64
years of age, the ACA was associated with
an increase in health care coverage and
reduction in out-of-pocket and total med-
ical costs, especially for low-income fam-
ilies (16). For adults with diabetes cared
for in safety net health centers, Medicaid
expansion was associated with increases
in rates of Medicaid-covered visits and
recommended laboratory services (17).
For low-income individuals followed at
federally funded community health cen-
ters, Medicaid expansion was associated
with a reduction in the rate of those with
no coverage, improvementin blood pres-
sure control, and reduction in BMI, but
no improvement in glycemic control de-
fined by HbA;. =9.0% (18). The health
impact of care coverage has not been
examined in young adults with youth-
onset type 2 diabetes.

Older teens and young adults aged 18—
30 years are developmentally distinct
from other age groups (19). They face
changes in their living, educational, oc-
cupational, social, and financial situa-
tions as well as a reduction in parental

support (19). Struggles with depression,
anxiety, substance abuse, and other psy-
chosocial adjustments can negatively im-
pact self-care. These challenges have
been associated with worse glycemic
control and diabetes-related outcomes
intype 1 diabetes, but have not been as
well studied in type 2 diabetes (20,21).
The Treatment Options for type 2 Di-
abetes in Adolescents and Youth (TODAY)
and TODAY2 phase 1 studies (2004-
2014) enrolled participants with youth-
onset type 2 diabetes (19). They received,
at no cost, diabetes-related clinical visits,
medications, and glucose-monitoring sup-
plies. These participants were racially
and ethnically diverse and, in general,
had low socioeconomic status (SES) (3,22).
In 2014, TODAY2 phase 2 began as an
observational follow-up study of the TO-
DAY cohort, with research data collected at
annual study visits only. Thus, after the last
2014 TODAY2 phase 1 study visit, partic-
ipants were no longer provided with clinical
care, diabetes medications, or glucose-
monitoring supplies and were required
to seek their health care, including di-
abetes care, in the community. Since
their mean age was 22 years in 2014, this
time was also associated with the tran-
sition from adolescence to young adult-
hood and, under the ACA, the ability to
remain on their parents’ health care cov-
erage until 26 years of age. This report
examines and compares health care cov-
erage and glycemic control during the
2 years before transition to community
care (when participants received diabe-
tes care from the study team at no cost)
to the 2 years after the transition to com-
munity care in the TODAY2 cohort.

RESEARCH DESIGN AND METHODS

Study Participants

The TODAY randomized trial, which started
enrollment in 2004, has been previously
described (3,23). TODAY enrolled youth,
aged 10-17 years, with new-onset type 2
diabetes (mean duration 7.8 months),
who were obese/overweight (BMI =85th
percentile) and had negative pancreatic
autoantibodies (GAD65 and tyrosine
phosphatase antibodies). After the ran-
domized treatment ended in 2011 and
until 2014 (TODAY2 phase 1), participants
received metformin and/or insulin as
needed to maintain glycemic control,
diabetes-related visits, and glucose-
monitoring supplies, at no cost to them.
In 2014, TODAY2 phase 1 ended and
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TODAY2 phase 2 began as an observa-
tional follow-up study. No medications,
clinical care, or monitoring supplies were
provided in TODAY2 phase 2. Participants
transitioned to community care. Data
from participants in the TODAY2 study
who completed annual visits between
2013 and 2016 (2 years before and 2 years
after the transition to community care)
were examined.

Data Sources
Annual assessments included completion
of questionnaires and collection of an-
thropometric measures, medical history,
and laboratory tests, as previously de-
scribed (3,23). Blood samples for HbA.
were analyzed centrally at the TODAY2
central laboratory (Northwest Lipid Metab-
olism and Diabetes Research Laboratories,
University of Washington, Seattle, WA).
Elevated blood pressure was defined
as either a systolic blood pressure =130
mmHg or diastolic blood pressure =80
mmHg, elevated LDL as an LDL choles-
terol =130 mg/dL, and albuminuria as
a urine albumin-to-creatinine ratio =30
mg/g. This study was approved by the
Institutional Review Boards of all partici-
pating institutions, and all participants
provided written informed consent.

Health Care Coverage

At annual visits, participants were asked
if they were covered by a health care
coverage plan. If they answered no, they
were classified as having no coverage. If
they answered yes, they were asked
about their type of health care cover-
age. Coverage was categorized as: 1)
government-sponsored (Medicaid, Medi-
care, Children’s Health Insurance Program,
state-funded, Indian Health Service, or
other federally funded), 2) commercial,
or 3) mixed (had more than one cov-
erage type during the time specified).
Participants may have changed health
care coverage from one year to the
next. Each participant contributed be-
tween 1 and 4 years of data. When
determining the percent of participants
with each type of health care cover-
age eachyear, thedenominator reflects
participant responses to the question-
naire for that year. Though this man-
uscript classified Indian Health Service
as government-sponsored coverage, it
is important to note that the Indian
Health Service is not an insurance but a
provision of health care benefits funded
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yearly through appropriations by the
U.S. Congress. Commercial coverage could
have been obtained through work or pur-
chased individually by the participant
or their parents (the number of partic-
ipants <26 years of age covered solely by
their parents’ health care is not known).
Participants were also asked if the health
care coverage plan paid for all or part of:
1) diabetes medications, including insu-
lin, 2) insulin syringes, pens, and needles,
and 3) glucose-monitoring strips and re-
lated supplies. Starting in 2016, partic-
ipants were asked about the number of
outpatient diabetes visits made during
the past 6 months as well.

With the implementation of the ACA,
many, but not all, states expanded health
care coverage to their populations through
an expansion of Medicaid eligibility. Par-
ticipants in TODAY2 were classified as
residents of Medicaid expansion states or
not based upon policy information sum-
marized by a publication of the Kaiser
Family Foundation (24).

Statistical Analyses

Data analyses were largely focused on
describing changes in health care cover-
age, care, and glycemic control as sub-
jects transitioned to community care.
Demographic and clinical characteristics
were identified and compared among
the type of health care plan (no coverage,
government, or commercial) using the x?
test or Cochran-Armitage trend test for
categorical variables and the Kruskal-Wallis
test for continuous variables. Generalized
estimating equations were used to assess
group differences (states with and with-
out expanded Medicaid, sex, and race/
ethnicity) on the prevalence of health care
coverage over repeated time points. Gen-
eralized linear mixed models were used to
assess differences in mean HbA; by health
care plan type (no coverage vs. govern-
ment vs. commercial) over time, and gen-
eralized estimating equation models were
used to assess differences in the prev-
alence of HbA;. =9.0% by health care
coverage type over time. Covariates mea-
sured repeatedly over time were entered
into the models as time-dependent co-
variates. Statistical significance was de-
fined as P < 0.05.

RESULTS

Participant Characteristics
Participant characteristics during the 2
years before and after the start of

TODAY2 phase 2—that is, the transition
to community care—are shown in Table
1. In 2013, when participants were re-
ceiving their diabetes care from the study
sites, the mean age was 21 years (SD 3;
range 15-27 years), mean duration of
diabetes was 7.3 years (SD 1.5), with 63%
female, 20% non-Hispanic White, 34%
non-Hispanic Black, and 40% Hispanic,
and 5% attended college. Mean HbA,.
was 8.8% (SD 2.9; range 4.3-18.1%), with
44% of participants having HbA;. =9.0%.
Two years after the transition to commu-
nity diabetes care in 2016, the mean age
was 24 years (SD 2; range 18-30 years),
mean duration of diabetes 10.3 years (SD
1.4), and 18% attended college. Mean
HbA,. increased to 9.6% (SD 3.0; range
4.6-17.2%), with 58% of participants having
HbA,. =9.0%.

When compared with the TODAY par-
ticipants who were not included in the
present analyses (n = 189), the cohort
was similar in the distribution of sex,
race/ethnicity, household education, di-
abetes duration, BMI, waist circumfer-
ence, and HbA; . at entry into the TODAY
study. However, participants who were
includedinthe analyses were slightly, but
significantly, younger with a mean of 13.8
(SD 2.0) years at TODAY baseline com-
pared with nonparticipants with a mean
of 14.5 (SD 2.0) years.

Health Care Coverage

There were 510 participants who re-
ported their health care coverage status
and type of plan at least once between
2013 and 2016 (range one to four times);
54% had data for all 4 years, 29% for
3 years, 11% for 2 years, and only 6% for
1 year. Between 2013 and 2016, only
29 participants reported having coexist-
ing government and commercial plans.
Over this time period, health care cov-
erage increased in the study group. In
2013, prior to transition to community
care and prior to the implementation of
the ACA, 76% of TODAY2 participants had
health care coverage (37% government,
38% commercial, and 1% mixed), whereas
24% had no coverage. Two years after the
transition to community care in 2016 (Ta-
ble 1), 84% of TODAY2 participants had
health care coverage (43% government,
38% commercial, and 3% mixed), and
16% reported no coverage, similar to the
percent with no coverage in the general
population at this age (25). There were
188 participants who reported having no

The TODAY Study Group 2471
|

health care coverage at least once be-
tween 2013 and 2016, 32 of whom
reported no coverage consistently at all
visits.

Expanded details on participant char-
acteristics by type of health care cover-
age are shown in Table 2. One aspect of
current commercial plans is that children
can receive coverage from parental plans
until 26 years of age. In 2016, 22% of the
study participants were =26 years of
age (Table 1); however, coverage through
commercial plans did not differ signifi-
cantly based on age (38% =26 years vs.
41% <<26 years). Furthermore, in 2016,
19% of participants =26 years of age had
no health care coverage compared with
15% who were <26 years old (P =
0.3223).

Health care coverage type by sex, race/
ethnicity, and education is also shown in
Table 2. In 2014, 50% of those with no
coverage were female. Among those
with government coverage or commer-
cial coverage, a greater proportion were
female (69% and 65%, respectively, vs.
50% without coverage [P = 0.0123]). This
pattern was similar in 2015; however, by
2016, 61% of those with no coverage
were female compared with 68% with
government and 62% with commercial
coverage (P = 0.4079). Differences in
health care coverage category by race/
ethnicity were significant in 2014 (P =
0.0033) but were not significant in 2015
and 2016. Participants with commercial
coverage had higher education attain-
ment than participants with no coverage
oringovernment plans (P << 0.0001 forall
3 years). By education, in 2016, partic-
ipants with less than high school educa-
tion were more likely to have no coverage
or to have government coverage and less
likely to have commercial coverage (P <
0.0001). College-educated participants
were proportionally overrepresented in
the commercial coverage category and
less likely to have no coverage or use
government plans.

Full implementation of the ACA began
in 2014, and many study subjects were
resident in states with expanded Med-
icaid coverage. Notably, CA, CO, CT, IL,
MA, NY, and OH enacted expanded Med-
icaid on 1 January 2014 and PA on
1 January 2015. Health care coverage by
participant residency in states with ex-
panded Medicaid and in states that did
not have expanded Medicaid (MO, OK,
and TX)isshownin Fig. 1. Overthe 4 years
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Table 1—Participant characteristics by year of study

TODAY2 phase 1

Study-provided

Transition to community
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TODAY2 phase 2

Community

diabetes care diabetes care diabetes care P value

Year 2013 2014 2015 2016
N 421 439 433 427
Age (years) 21 (3) 22 (3) 23 (3) 24 (2) —
Percent =26 years of age 1 4 12 22 =
Sex (% female) 63 64 64 64 0.9878
Race/ethnicity (%) 0.9773

Non-Hispanic White 20 19 20 20

Non-Hispanic Black 34 34 33 35

Hispanic 40 38 40 38
Education (%) <0.0001

Less than high school 29 23 13 8

Completed high school or GED 66 69 74 73

Attended college 5| 8 13 18
Duration of diabetes (years) 7.3 (1.5) 8.4 (1.5) 9.4 (1.5) 10.3 (1.4) =
Insulin therapy (%) 63 61 53 55 0.0046
HbA;. in % 8.8 (2.9) 9.1 (3.0) 9.5 (3.2) 9.6 (3.0) 0.0003
HbA;. in mmol/mol 73 (8) 76 (9) 80 (11) 81 (9)
Percent with HbA;. =9.0% 44 51 55 58 <0.0001
Comorbidities (%)

Elevated blood pressure* 26 29 33 37 0.0006

Elevated LDLT 15 16 16 17 0.3112

Albuminuriat 20 25 28 32 <0.0001
Number of outpatient visits (%)§

0 — — — 41 —

1-2 = = = 49

=3 = — — 10
Health care coverage (% covered) 76 81 87 84 0.0001
Health care coverage type (%) 0.0006

Government 37 42 43 43

Commercial 38 37 40 38

Mixed 1 2 3 3

No coverage 24 19 13 16

Data are mean (SD) or percent. P values are from the xz test or Cochran-Armitage trend test for categorical variables and Kruskal-Wallis test for
continuous variables. There were n = 510 participants who reported their health care coverage status at least once between 2013 and 2016. *Elevated
blood pressure defined as systolic blood pressure =130 and/or diastolic blood pressure =80 mmHg. tElevated LDL defined as LDL cholesterol
=130 mg/dL. fAlbuminuria defined as a urine albumin-to-creatinine ratio =30 mg/g. §“In the past 6 months, how many times did you make an
appointment with a doctor or clinic for routine diabetes care?” ||[Aged 15-27 years.

(2013-2016) of follow-up, the average
proportion of those with health care cov-
erage was higher (88% vs. 72%) in states
with Medicaid expansion (P << 0.0001). In
2015 and 2016, 26% (one out of every
four participants) did not have health
care coverage in states without ex-
panded Medicaid compared with 8% in
states with expanded Medicaid. The per-
cent with commercial coverage did not
significantly change from 2013 to 2016
in states with expanded Medicaid. How-
ever, the percent of participants with
no coverage decreased, and the percent
with government-sponsored coverage
increased. Health care coverage in the
three states in which subjects did not
have availability of Medicaid expansion
did not substantially change over time.

In 2013, before a respective state ex-
panded Medicaid, 87% of females had
health care coverage compared with 68%
of males (P = 0.0002). By 2016, after
expansion, this sex difference disap-
peared, with 94% of females and 91%
of males having health care coverage in
states with expanded Medicaid (P =
0.3754). For participants in states with-
out Medicaid expansion, there were no
significant differences in the percent of
participants with health care coverage by
sex over time (2013-2016; P = 0.3988).
In 2013, compared with 2016, 70% versus
68% of females and 65% versus 68% of
males, respectively, had health care cov-
erage. There were no significant differ-
ences in the percent of participants with
health care coverage by race and ethnicity

over time (2013-2016) (Table 2) by Med-
icaid expansion status.

Health care coverage was related to
the frequency of outpatient visits for
diabetes care. In 2016, 66% of those
without coverage did not report any
visits in the last 6 months compared
with 32% of those with government and
42% of those with commercial coverage
plans (P < 0.0001) (Tables 1 and 2).
Further, the percent of participants using
insulin was similar across coverage types
in 2014 (59-61%), but after transitioning
to community care and after the ACA,
fewer participants with no coverage and
fewer commercially covered participants
were using insulin compared with those
with government coverage (2015: 46%
and 45% vs. 63%, P = 0.0007; and 2016:
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Table 2—Participant characteristics by health care coverage status and type of plan

TODAY2 phase 1 TODAY2 phase 2
Transition to community diabetes care Community diabetes care
2014 2015 2016

Government Commercial No coverage P value Government Commercial No coverage P value Government Commercial No coverage P value

N 184 164 84 187 175 57 186 161 67
Age (years) 22 (3) 22 (2) 22 (2) 0.2189 23 (3) 23 (2) 23 (2) 0.0066 24 (3) 24 (2) 25 (2) 0.0184
Sex (% female) 68 65 50 0.0123 68 64 49 0.0354 68 61 61 0.4079
Race/ethnicity (%) 0.0033 0.1034 0.2037
Non-Hispanic White 14 25 21 16 25 19 18 22 16
Non-Hispanic Black 32 36 36 35 30 35 34 34 39
Hispanic 41 35 39 40 41 44 42 39 31
Education (%) <0.0001 <0.0001 <0.0001
Less than high school 34 14 19 22 5 14 13 1 16
Completed high school or GED 62 74 74 72 73 81 75 70 75
Attended college 4 12 7 6 23 5 12 29 9
Duration of diabetes (years) 8.3 (1.4) 8.6 (1.5) 8.3 (1.4) 0.0806 9.2 (1.4) 9.6 (1.5) 9.3 (1.5) 0.0265 10.1 (1.4) 10.5 (1.5) 10.5 (1.4) 0.0317
Insulin therapy (%) 61 59 60 0.9026 63 45 46 0.0013 65 51 43 0.0031
HbA in % 9.3 (2.9) 8.8 (2.9) 9.1 (3.0) 0.2360 9.6 (3.1) 9.1 (3.1) 10.1 (3.5) 0.1537 9.8 (2.9) 9.3 (3.1) 10.1 (3.2) 0.0774
HbA;. in mmol/mol 78 (8) 73 (8) 76 (9) 81 (10) 76 (10) 87 (15) 84 (8) 78 (10) 87 (11)
Percent with HbA;. =9.0% 55 45 52 0.1430 58 50 60 0.1933 64 52 58 0.0646
Comorbidities (%)
Elevated BP* 28 27 33 0.6258 30 33 39 0.5131 37 37 33 0.8413
Elevated LDLT 17 17 11 0.3671 13 18 23 0.2127 15 22 16 0.1611
Albuminuriat 20 23 37 0.0097 27 27 29 0.9324 32 30 33 0.9018
Number of outpatient visits (%)§
0 = = = = = = 32 42 66 <0.0001
1-2 = = = = = = 54 52 27
=3 = = = = = = 15 6 7

Health care coverage (%)§
Diabetes medications

Yes 81 82 = 87 89 = 94 88 —

Do not know/refused 18 18 — 11 10 — 5 9 —
Insulin syringes/pens/needles

Yes 72 61 — 78 73 — 83 77 —

Do not know/refused 25 39 — 18 25 — 13 21 —
Glucose-monitoring supplies

Yes 79 60 = 81 79 = 89 80 =

Do not know/refused 18 38 — 15 16 — 7 15 —

Data are mean (SD) or percent for participants who reported health care coverage. Participants who reported mixed coverage were notincluded (n = 7in 2014, n = 14in 2015,and n = 13in 2016). BP, blood pressure.
*Elevated blood pressure defined as systolic blood pressure =130 and/or diastolic blood pressure =80 mmHg. tElevated LDL defined as LDL cholesterol =130 mg/dL. $Albuminuria defined as a urine albumin-to-
creatinine ratio =30 mg/g. §“In the past 6 months, how many times did you make an appointment with a doctor or clinic for routine diabetes care?” Health care coverage (percent of covered). “Yes” is percent of those
covered who reported adequate coverage.
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Figure 1—Percent of participants with health care coverage in states with expanded Medicaid
(seven states) (A) and not expanded Medicaid (three states) (B). Participants who reported mixed
coverage were not included (n = 3in 2013, n = 7in 2014, n = 14 in 2015, and n = 13 in 2016).

43% and 51% vs. 65%, P = 0.0007)
(Table 2).

For participants with health care cov-
erage, self-reported details on coverage
for diabetes medications and supplies
were examined (Table 2). Over time, par-
ticipants reported higher proportions of
coverage for these items, most notably
for blood glucose—monitoring supplies.
This pattern of increasing coverage was
seen in both government and commercial

coverage plans. However, as shown in
Table 2, several participants did not have
knowledge of the extent of their cover-
age or did not share this knowledge.

Health Care Coverage and
Diabetes-Related Outcomes

The glycemic control (assessed by HbA,.)
of the participants by health care cov-
erage status is shown in Tables 1 and 2
and Fig. 2. Overall, and throughout
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the evaluation, the majority of partici-
pants had poor glycemic control (HbA;.
=9.0%), independent of type of health
care coverage. Further, mean HbA;. and
the proportion with HbA;. =9.0% in-
creased consistently over time. There
was a pattern of lower mean HbA; in
participants with commercial coverage,
although the differencesin meansamong
types of health care coverage were not
significant (2014-2016). From 2013 to
2016, mean HbA,. for those who con-
sistently reported having government
coverage (n = 130) was 9.4% (SD 2.9),
commercial coverage (n = 145) was 8.8%
(SD 2.9), and those with no coverage (n =
32) was 9.4% (SD 3.2). In 2016, the mean
HbA, . for those with government-sponsored
coverage was 9.8%, those with commer-
cial coverage was 9.3%, and those without
coverage was 10.1% (P = 0.0774).

These patterns were also found for
participants categorized as having ex-
tremely poor glycemic control (HbA,.
=9.0%). There was no significant differ-
ence in proportion with HbA;. =9.0% by
year (2014, 2015, and 2016), but there
was a trend over time for those with
commercial coverage to have a lower
proportion of HbA;. =9.0% (average pro-
portion 48%) compared with those with
government-sponsored health coverage
(55%) and those without coverage (54%;
longitudinal unadjusted model, P = 0.0276;
adjusted for age, sex, race/ethnicity, and
education, P = 0.0224). Education status
was not a predictor of HbA,. (P = 0.2361) or
prevalence of HbA;.=9.0% (P = 0.0583).
The mean HbA, . over time for those with
less than high school education was9.2%,
in those who completed high school or
general education diploma (GED) was
9.3%, and for those who attended col-
lege was 9.0% (P = 0.2361).

Other short-term outcomes related to
diabetes care were also examined for
potential association with health care
coverage. The prevalence of participants
with elevated blood pressure, elevated
LDL, and albuminuria by year and by
health care coverage status is shown in
Table 2. Overall, there were no signifi-
cant differences in these comorbidities
by health care coverage status after
transitioning to community care (2015
and 2016). However, the frequency of
elevated blood pressure and albuminuria
increased over time in those with gov-
ernment or commercial plans, but not
among those without coverage.
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Figure 2—HbA, . of participants by health care coverage (mean = SD). Participants who reported
mixed coverage were not included (n = 3in 2013, n = 7 in 2014, n = 14 in 2015, and n = 13 in 2016).

CONCLUSIONS

Emerging adults with youth-onset type
2 diabetes are a vulnerable population
with low SES and a chronic disease that
requires ongoing treatment to help pre-
vent premature morbidity and mortality
(9). It is important for these low SES
individuals to have health care cover-
age to enable better access to health
care, including medications, supplies,
and services important for the preven-
tion and treatment of complications.
However, this population is also expe-
riencing psychosocial, economic, and
environmental challenges. Health care
coverage as currently configured and
diabetes care as currently provided are
not sufficient to meet the needs of this
population.

Our study demonstrated that health
care coverage increased over time, likely
related to the implementation of the
ACA, despite this being a period of tran-
sition in which many individuals are at
greatest risk of not having coverage. Fur-
ther, it appears that expansion of Medicaid
eligibility made it possible for most of our
participants to obtain health care coverage.
We found that 2 years after transitioning
from the TODAY study to community
diabetes care (2016), 93% of participants
in Medicaid expansion states had health
care coverage compared with 68% in
states without Medicaid expansion. Those

living in Medicaid expansion states were
more likely to have government-sponsored
health coverage. The increased health
care coverage and increased eligibility
for Medicaid also appear to benefit this
study population in terms of the use of
necessary care and the payment for di-
abetes medications and supplies. Health
care coverage for medications and sup-
plies appears to have increased over time
with the greater coverage during this
period. Use of diabetes outpatient visits
was notably higher in those with gov-
ernment coverage plans than those with
no coverage. This suggests that Medicaid
expansion is particularly important for
emerging adults with youth-onset type 2
diabetes. The reported findings are sim-
ilar in degree to evidence from earlier
reports. For young adults with type 2
diabetes in the SEARCH for Diabetes in
Youth study, 74% of those without cov-
erage did not receive follow-up health
care, compared with 4% of those with
private health care coverage and 22% of
those with Medicaid/Medicare/other
health care coverage (26), confirming
the importance of having health care
coverage in this at-risk group.

The findings in this report support a
relationship between health care cover-
age and glycemic control (HbA;. =9.0%),
after adjusting for age, sex, race/ethnicity,
and education. Overall, mean HbA,. and
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the percent of participants with HbA;.
=9.0% was high in all health care cov-
erage groups and increased over time.
Approximately half of commercially cov-
ered participants had HbA;. =9.0%.
There was a trend for TODAY2 partic-
ipants without coverage to have higher
HbA . levels than those with health care
coverage. In adults seen in federally
funded health care centers, Medicaid
expansion was not associated with im-
provement in glycemic control defined
by HbA;. <9.0% but was associated
with improvement in blood pressure
control and reduction in BMI (18).

Itis well established that glycemic and
blood pressure control are associated
with the development of chronic life-
threatening diabetes complications that
can occur prematurely and more rapidly
in youth-onset type 2 diabetes (1,5,6,8,9).
There is also an increase in pregnancy-
related complications and fetal abnor-
malities (10). The lack of health care
coverage in one out of four TODAY2
participants who were in states without
Medicaid expansion is therefore of great
concern. Thus, although health care
coverage is needed for access to care,
especially in this low SES population, ad-
ditional interventions and treatment ap-
proaches are needed to improve glycemic
control and diabetes outcomes.

Mean HbA,. in TODAY2 phase 2 par-
ticipants was similar to reports from the
youth-onset Type 2 Diabetes Registry of
the Pediatric Diabetes Consortium (27).
Registry participants with a duration of
type 2 diabetes of >4 years (median
diabetes duration of 5.5 years; n = 559)
had mean HbA;. of 9.2% (SD 2.9) (27). The
SEARCH for Diabetes in Youth Study
Group reported poor glycemic control
(defined as HbA,. =9.5%) in 47% of their
type 2 diabetes sample =19 years of age
(28). Lower mean HbA, . (better glycemic
control) has been reported in adults with
diabetes treated with insulin or oral
medications as well as in adults diag-
nosed with diabetes but untreated (for
all adults aged =20 years, 7.4% and
6.3%, respectively, and for the subgroup
of younger adults aged 2044 years, 8.1%
and 6.4%, respectively) (29). A smaller
percent of adults (16% [95% CI 13-18])
aged =18 years is also described as
having poor glycemic control (defined
as HbA;. >9.0%) (30). This highlights
important differences between youth-
onset and adult-onset type 2 diabetes,
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with youth onset being associated with
worse glycemic control and early devel-
opment of complications (1-7,10).

The cost of diabetes care for partic-
ipants with youth-onset type 2 diabetes
in TODAY has been described (31). These
costs are challenging, if not insurmount-
able, for many low SES individuals in
the absence of health care coverage. Of
those who were covered in TODAY2
phase 2, and especially for those with
commercial care coverage, there was
<100% coverage for diabetes medica-
tions, insulin-related supplies, and glucose-
monitoring supplies by self-report. For
glucose monitoring, inadequate cover-
age was greater in those covered by
commercial compared with government
sources. We speculate that this may be
due to the greater use of high-deductible
commercial policies and higher copay-
ment requirements over time. We have
previously reported that the frequency
of glucose monitoring was associated
with lower HbA,. levels during the TODAY
trial (32).

There are several limitations to our
study. The TODAY2 study cohort is a
selected population in which participants
may have been more motivated than
non—study participants and may have
greater social support, since an inclu-
sion criterion for enrollment in TODAY
was the participation of a family support
person (3,23). Study staff also provided
guidance that may have helped partic-
ipants obtain health care coverage. These
issues favor a higher prevalence of health
care coverage in this cohort or attenu-
ated differences between individuals in
nonexpansion and expansion states, so
it is possible that in the general popu-
lation of emerging adults with type 2
diabetes, health care coverage status
may be worse.

Another limitation is the self-report
measurement of health care coverage
status. This method of measurement is
used frequently to identify the presence
or absence of coverage, but published
reports note that such an approach may
underreport Medicaid enrollment and
inflate the proportion of those without
coverage (33). Also, self-report informa-
tion on the details of coverage may be
misclassified. Approximately a quarter of
respondents were unsure of (or declined
to answer) questions about health care
coverage related to diabetes medications
and supplies. It is also possible that some

participants may not have had continu-
ous health care coverage over the year.
Finally, with the exception of the St.
Louis, MO sites, in which participants
were specifically asked about their state
of residence, we assumed that participants
lived in the same state as their study site.
A strength is the annual standardized
follow-up of this well-characterized cohort.

In conclusion, Medicaid expansion was
associated with a higher presence of health
care coverage in emerging adults with type
2 diabetes. However, given the overall poor
glycemic control, health care coverage is
necessary but not sufficient for the man-
agement of this challenging disease and
for the prevention of diabetes-related
complications. Attention to social and
economic determinants of health, strat-
egies to improve adherence, as well as
better therapies are needed.
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