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1 | INTRODUCTION

Adolescence is a critical period of transition, which includes assum-
ing responsibility for one's health and well-being. (Lebrun-Harris
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Abstract

Objective: Adolescence is a critical period of transition from paediatric to adult health
care, but readiness for this transition has been described as low in the general adoles-
cent population. We aimed to investigate whether transition readiness improved over
time among US adolescents and to examine associations between demographic and
clinical characteristics and transition readiness over time.

Methods: Deidentified caregiver-reported repeated cross-sectional data from the
2016-2020 National Survey of Children's Health were analysed for caregiver-
reported measures of transition readiness among adolescents age 12-17 years.
Logistic regression was used to identify trends in transition readiness and change
over time in factors associated with this outcome.

Results: Among 55 022 adolescents represented in the five survey years, the propor-
tion meeting a composite definition of transition readiness increased from 15% (95%
confidence interval [Cl]: 14%, 16%) in 2016 to 19% (95% Cl: 17%, 20%) in 2020.
After multivariable adjustment, each additional year was associated with 12% greater
odds of caregiver-reported transition readiness (95% Cl: +8%, +15%; P < 0.001), and
transition readiness was more likely for girls, older adolescents and adolescents with
special health care needs. Associations between adolescent characteristics and tran-
sition readiness did not change over the study period.

Conclusions: Population-level caregiver-reported transition readiness among US ado-
lescents has increased but remains low. Factors previously associated with transition
readiness (age, sex, race and ethnicity, family income and presence of special health

care needs) have persisted over recent years.
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et al., 2018; Monaghan et al., 2013; White et al, 2018;
Wiener et al, 2007) Transition readiness, or the individual's
readiness to manage their health care needs and shift from paedi-
atric to adult health care providers, is crucial during this time.
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(Eaton et al., 2017) The components of an effective transition
include (a) self-determination, (b) accountability, (c) acknowledge-
ment of individual differences and complexities, (d) recognition of
vulnerabilities and the influence of culture and socioeconomic
status and (e) early preparation and caregiver support for
building the adolescent's knowledge of their health condition.
(White et al., 2018) Barriers to an effective transition of care may
include inadequate communication between the family and health
care providers, limited educational attainment or health literacy,
limited access to health services, language barriers and socio-
economic disadvantages, including un- or under-insurance.
(McKenzie et al., 2019; Naylor & Keating, 2008)

Programmes to improve transition readiness have included a tran-
sition navigator, mobile applications to follow the plan of care and
beginning the transition process several years before the transition
occurs. (Child and Adolescent Health Measurement Initiative, 2017;
Manwani et al.,, 2021; McKenzie et al., 2019) Various measures have
been proposed to evaluate the impact of such programmes, as well as
levels of transition preparation and transition success. For example,
psychometrically validated questionnaire-based measures have
included the Transition Readiness Assessment Questionnaire (TRAQ)
and Self-Management and Transition to Adulthood with Treatment
(STARX) questionnaire, completed by adolescents; and the STARXx-
Parent questionnaire (STARx-P), completed by caregivers. (Ferris
et al., 2015; Nazareth et al., 2018; Wood et al., 2014) However, no
standardized questionnaire-based definition exists, and questionnaire-
based definitions have generally not been validated in comparison to
future patterns of health care use. (Okumura et al., 2022;
Straus, 2019) Furthermore, even when data on health care utilization
in young adulthood can be analysed, there is no standardized measure
of successful transition based on health care utilization. (Fair
et al., 2016)

Despite controversy over the measurement of transition
readiness, tracking trends in transition readiness represents an
urgent need. In the United States, recent studies have documented
low levels of transition readiness, (Lebrun-Harris et al., 2018) with
an analysis of the 2009-2010 National Survey of Children's Health
(NSCH) finding that only 32% of youth with special health care
(SHCNs)

(McKenzie et al, 2019) More recent national surveys have

needs received adequate transition preparation.
described that between 17% and 40% of adolescents are ready for
transition to adult care, (Lebrun-Harris et al., 2018; Zablotsky
et al., 2020) whereas individual centers have reported much
greater success in preparing adolescents for transition. (Calhoun
et al., 2019; Sawicki et al, 2014) Using repeated cross-sectional
data from the 2016-2020 NSCH, we aimed to determine whether
a composite measure of caregiver-reported transition readiness has
improved among US adolescents in recent years. Our secondary
aims were to explore which components of transition readiness
accounted for any trend in the composite outcome and whether
factors associated with transition readiness have changed over this

period.

2 | METHODS

This study analysed data from 2016 to 2020 NSCH, a nationally rep-
resentative annual survey of households with children ages O-
17 years. The survey is conducted by the US Census Bureau, focusing
on children's health and access to care, and designed to collect data
for reporting nationwide and state-level health care quality measures
defined by the Maternal and Child Health Bureau (MCHB; including a
composite measure of transition readiness). (Health Resources and
Services Administration (HRSA); Maternal and Child Health, n.d,;
Ghandour et al., 2018) Beginning in 2016, the NSCH used a self-
administered web or paper questionnaire completed by a knowledge-
able caregiver about one randomly selected child in each household.
(Ghandour et al., 2018) Questionnaire design was guided by a techni-
cal expert panel of national leaders in child health, who collaborated
with MCHB staff to update and refine questions on health care transi-
tion that had been used in older iterations of the NSCH. (Ghandour
et al., 2018) For our study, we included data on adolescent ages 12-
17 years. We excluded cases with missing data on transition readiness
questions due to item non-response, as well as cases with missing
data on other study variables.

Over the 5 years included in our study, transition readiness was
measured using four questions completed by caregivers. (Child and
Adolescent Health Measurement Initiative, 2016) Among adolescents
currently seeing a paediatric health care provider, the survey asked if
this provider talked with the caregiver about having the adolescent
eventually see health care providers who treat adults. This question
was recoded as ‘yes’ if the adolescent was no longer seeing paediatric
health care providers. The second question was whether the adoles-
cent's health care provider actively worked with the adolescent to
help them gain skills to manage his or her health. The third question
was whether the adolescent's health care provider actively worked
with the adolescent to help them understand the changes in health
care that happened at age 18. The fourth question was whether the
adolescent had a chance to speak with a health care provider privately
at their last preventive checkup. This question was recoded as ‘no’ if
the adolescent did not complete a preventive checkup in the past
12 months. Our primary analysis focused on a composite measure of
transition readiness, defined as answering ‘yes’ to all 4 questions. This
definition was aligned to the ‘Transition to Adulthood’ National
Performance Measure defined by MCHB, and our coding was based
on the technical definition of this measure provided by MCHB.
(HRSA, n.d.; Georgetown University National Center for Education in
Maternal and Child Health, 2014)

Covariates that may have influenced transition planning and read-
iness included the sex of the adolescent, the adolescent's race and
ethnicity (Hispanic, non-Hispanic White, non-Hispanic Black, other),
the adolescent's age in years, caregivers' highest educational attain-
ment level (less than high school, high school or equivalent, some col-
lege or bachelor's degree), household income as a proportion of the
Federal poverty level (<100%, 100-199%, 200-399% or 2400%) and

the adolescent's health insurance coverage type (private coverage
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only, any public coverage or no coverage). (Miller et al., 2019) Adoles-
cent health status was determined using a caregiver-rated 5-point
scale of general health (from poor to excellent), and a measure of
SHCN described in detail elsewhere, which addressed presence of
chronic health conditions resulting in functional limitation or requiring
medications or health services in excess of those typically needed by
the adolescent's peers. (Miller et al., 2019; Ross et al., 2021)

Survey weights were applied to all analyses to account for
unequal probability of participation in the NSCH, and variance esti-
mates were adjusted for the complex survey design. Multiply imputed
income data were used for households missing data on the poverty
measure, with model estimates combined across imputed data sets as
recommended by the survey technical documentation. (US Census

Bureau, n.d.) Data were summarized using weighted means or

proportions with 95% confidence intervals (Cls). We compared ado-
lescent characteristics according to the overall measure of transition
readiness using Wald tests, except for poverty categories, which were
compared using unadjusted logistic regression due to the inclusion of
multiply imputed data. Unadjusted and adjusted logistic regression
was used to check for trends in the overall transition readiness mea-
sure between the years 2016 and 2020. For our secondary aim, we
refit the multivariable model for each of the component questions of
the transition readiness measure. In the secondary analysis of the
composite measure, we sequentially tested interactions between sur-
vey year and each covariate and included all statistically significant
interactions in a final multivariable model. Data analysis was com-
pleted using Stata/IC 16, and P < 0.05 was considered statistically

significant.

TABLE 1 Weighted proportions or means with 95% confidence intervals for study variables, according to readiness for transition to adult

health care (N = 55 022)

Adolescents not meeting transition

Adolescents meeting transition

Variable readiness criteria (N = 43 731)
Sex
Male 0.52(0.51, 0.53)
Female 0.48 (0.47,0.49)
Race/ethnicity
Non-Hispanic White 0.53(0.52, 0.54)
Non-Hispanic Black 0.14 (0.13, 0.15)
Hispanic or Latino 0.23(0.22,0.25)
Other 0.09 (0.09, 0.10)
Age (years) 14.3 (14.2, 14.3)
Caregiver educational attainment
Less than high school 0.09 (0.08, 0.10)
High school or equivalent 0.18 (0.17,0.19)
Some college 0.22(0.21,0.22)
Bachelor's degree 0.52(0.51, 0.53)
Family income (%FPL)
<100% 0.16 (0.15,0.17)
100-199% 0.21(0.19, 0.22)
200-399% 0.28(0.27,0.29)
2400% 0.35(0.34,0.3¢)

Insurance coverage type
Private coverage only
Any public coverage
No coverage

Caregiver-rated health
Poor
Fair
Good
Very good
Excellent

SHCN status

0.63(0.62, 0.64)
0.32(0.31, 0.33)
0.05 (0.05, 0.06)

0.004 (0.003, 0.01)
0.02 (0.02, 0.02)
0.11(0.10,0.11)
0.28 (0.27, 0.29)
0.59 (0.58, 0.60)
0.28(0.27, 0.29)

Abbreviations: FPL, federal poverty level; SHCN, special health care needs.

readiness criteria (N = 11 291) P
0.48 (0.46, 0.50) 0.001
0.52(0.50, 0.54) 0.001
0.57 (0.55, 0.59) 0.007
0.14 (0.12,0.15) 0.650
0.21 (0.19, 0.24) 0.233
0.09 (0.08, 0.10) 0.085
15.2 (15.1, 15.2) <0.001
0.09 (0.08,0.12) 0.406
0.18 (0.16, 0.20) 0.930
0.22 (0.21, 0.24) 0.473
0.50(0.48, 0.52) 0.213
0.18 (0.15, 0.20) 0.080
0.20(0.18,0.22) 0.743
0.27 (0.25, 0.29) 0.223
0.35(0.33,0.37) 0.692
0.63 (0.60, 0.65) 0.731
0.33(0.30, 0.35) 0.480
0.05 (0.04, 0.06) 0.412
0.003 (0.001, 0.01) 0.678
0.02 (0.01, 0.02) 0.657
0.12(0.10,0.14) 0.184
0.27 (0.25, 0.28) 0.272
0.59 (0.57,0.62) 0.906
0.32(0.30, 0.34) 0.003
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3 | RESULTS

The 2016-2020 NSCH included data on 71 973 adolescents ages
12-17. We excluded 15 875 cases with missing data on one or more
of the transition questions and 1076 cases with missing data on other
study variables. Based on the final sample of 55 022 adolescents, 18%
(95% Cl: 17%, 18%) met the composite definition of transition readi-
ness across all 5 years. This percentage increased from 15% (95% Cl:
14%, 16%) in the 2016 survey to 19% (95% Cl: 17%, 20%) in the
2020 survey, although the highest proportion was attained in 2019
(20%; 95% ClI: 19%, 22%). Table 1 summarizes adolescent

TABLE 2 Multivariable logistic regression of readiness for
transition to adult health care (N = 55 022)

Variable OR 95% Cl P
Survey year® 1.12 1.08, 1.15 <0.001
Sex

Male Ref.

Female 1.18 1.07,1.30 0.001
Race/ethnicity

Non-Hispanic White Ref.

Non-Hispanic Black 0.84 0.72,0.98 0.030

Hispanic or Latino 0.80 0.68,0.96 0.013

Other 0.86 0.75,0.99 0.037
Age (years) 1.37 1.33,1.42 <0.001
Caregiver educational attainment

Less than high school Ref.

High school or equivalent 0.88 0.65,1.17 0.376

Some college 0.89 0.68,1.18 0.434

Bachelor's degree 0.86 0.64,1.16 0.329
Family income (%FPL)

<100% Ref.

100-199% 0.85 0.69, 1.06 0.152

200-399% 0.79 0.64,0.98 0.031

2400% 0.80 0.64,0.98 0.036
Insurance coverage type

Private coverage only Ref.

Any public coverage 1.01 0.87,1.18 0.824

No coverage 0.87 0.68,1.11 0.262
Caregiver-rated health

Poor Ref.

Fair 1.25 0.46, 3.39 0.654

Good 1.80 0.71,4.56 0.214

Very good 1.64 0.66,4.11 0.290

Excellent 1.87 0.75, 4.67 0.182
SHCN status 1.18 1.06, 1.32 0.002

Abbreviations: Cl, confidence interval; FPL, federal poverty level; OR, odds
ratio; Ref., reference; SHCN, special health care needs.

20OR represents the change in the odds of transition readiness for each
subsequent survey year.

characteristics in the overall sample according to whether they met or
did not meet criteria for transition readiness. Adolescents deemed by
their caregivers to be ready for transition to adult care were older,
more likely to be female, more likely to be non-Hispanic White and
more likely to have SHCN, compared with adolescents not meeting
the composite measure of transition readiness.

On univariate analysis, each subsequent calendar year was associ-
ated with 10% greater odds of transition readiness (odds ratio [OR]:
1.10; 95% Cl: 1.07, 1.14, P < 0.001). After adjustment for adolescent
characteristics (Table 2), we confirmed a trend of increasing transition
readiness over the duration of the study period (OR per year: 1.12;
95% Cl: 1.08, 1.15; P < 0.001). Individual characteristics associated
with greater transition readiness (according to caregiver report)
included female sex, older age and presence of SHCN. Controlling for
other measures of socio-economic status, adolescents in the two
highest income groups were somewhat less likely to achieve the tran-
sition readiness criteria than adolescents in the lowest family income
group. Additionally, in this multivariable analysis, odds of caregiver-
reported transition readiness were lower for Black and Hispanic ado-
lescents, as compared with non-Hispanic White adolescents.

We repeated the multivariable model for each subcomponent of
the caregiver-reported transition readiness measure, as summarized in
Table 3 (detailed model results shown in Tables A1-A4). Each compo-
nent was more likely to be reported by caregivers in more recent
years (OR for each additional survey year ranging from 1.04-1.11; all
P < 0.002). Female sex was associated with increased development of
health management skills, whereas older age was associated with
increased likelihood of reporting each of the 4 components. SHCN
status was associated with increased development of health manage-
ment skills, understanding the changes in health care that happen at
age 18 and having the opportunity to speak privately to a health care
provider at their last checkup, but decreased readiness to see health
care providers who treat adults. Black and Hispanic adolescents were
less likely to have discussed seeing health care providers who treat
adults but more likely to have discussed the changes in health care
that happen at age 18, as compared with non-Hispanic White adoles-
cents. Lower caregiver education and lack of health insurance cover-
age were associated with higher likelihood of planning to see health
care providers who treat adults but lower likelihood of having spoken
privately to a health care provider at the last preventive visit.

In further analysis, we fit a series of unadjusted models interact-
ing the trend in the composite measure over survey years with each
individual characteristic. Among all individual characteristics, only
race/ethnicity demonstrated a statistically significant interaction with
survey year. After adding interactions between survey year and race/
ethnicity to the multivariable model (Table A5), we found that the only
group having a statistically significant interaction with survey year
was the ‘other’ group (not Hispanic, White or Black), as compared
with non-Hispanic White adolescents. The interaction OR of 0.89
(95% Cl: 0.82, 0.98; P = 0.013) indicated that in the ‘other’ group,
change in transition readiness for each additional survey year was
attenuated by 11%. Because the adjusted trend was estimated to be

an increase of 12% per year in the odds of transition readiness
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TABLE 3 Multivariable logistic

. Transition readiness component OR of survey year® 95% ClI P
regressions of subcomponent measures
of readiness for transition to adult health Discussed seeing health care providers who treat 1.04 1.01, 1.07 0.002
care (N = 55 022) adults
Worked with health care providers to gain health 1.11 1.08, 1.14 <0.001
management skills
Spoke with health care provider to understand 1.09 1.06,1.13 <0.001
changes in health care at age 18
Spoke with health care provider privately at last 1.06 1.03,1.09 <0.001

checkup

Abbreviations: Cl, confidence interval; OR, odds ratio; SHCN, special health care needs.

20OR represents the change in the odds of transition readiness for each subsequent survey year. Each OR
is from a separate model, adjusted for adolescent sex, race/ethnicity, age, insurance coverage, caregiver-
rated health and SHCN status, as well as for caregiver educational attainment and family income.

(Table 2), this suggested that improvements in transition readiness
were not achieved among adolescents who were not Hispanic, White
or Black.

4 | DISCUSSION

We used repeated cross-sectional data from a nationally representa-
tive survey to track adolescents' readiness for transition to adult
health care (as reported by their caregivers) over a 5-year period. Over
this period, the proportion of adolescents meeting criteria for transi-
tion readiness increased from 15% to 19%. This trend encompassed
all four components used to define transition readiness in our study,
and based on our analyses, the social and clinical determinants of
transition readiness that were examined in this study remained
unchanged from 2016 to 2020. Despite the positive trend in transi-
tion readiness, the proportion of adolescents meeting criteria for tran-
sition readiness falls well short of goal levels (Georgetown University
National Center for Education in Maternal and Child Health, 2014)
and is much lower in these nationally representative data than in
single-centre studies describing successful transition initiatives.
(Calhoun et al., 2019; Sawicki et al., 2014) Although we cannot deter-
mine the specific cause of the positive trend in transition readiness in
the NSCH data, we speculate that with transition preparation gaining
attention across the country (and internationally), many similar local
programmes are being implemented to improve transition, which are
not described in the literature or captured in national or multicentre
databases. Therefore, further work should prioritize scaling up transi-
tion programmes to cover a broader range of care settings and reach
a greater number of adolescents, while also systematically evaluating
the impact of local transition preparation programmes on population-
based transition readiness outcomes.

Consistent with prior studies, we found that females, older ado-
lescents, non-Hispanic White adolescents and adolescents with SHCN
were noted to have a higher likelihood of meeting the composite mea-
sure for transition readiness. (Lebrun-Harris et al., 2018; McKenzie
et al., 2019; Zablotsky et al., 2020) Higher transition readiness among
adolescents with SHCN could be explained by more frequent

encounters with health care providers and thus more opportunities
for discussion and preparation for the health care transition process.
Patients with SHCN also often require greater care coordination due
to the complexity of their conditions and often see one or more sub-
specialists who may facilitate transition of care. (Lebrun-Harris
et al., 2018; McKenzie et al., 2019; Morton et al., 2021) Conversely,
healthier adolescents who may have minimal or very few encounters
with health care providers might have fewer opportunities to discuss
and prepare for transition, representing a population who is vulnera-
ble to being unprepared for transition of care.

In our multivariable analysis of the composite transition readiness
measure, we found that non-Hispanic White adolescents were most
likely to be ready for transition according to caregiver report. This
finding differs from an earlier analysis of the 2016 NSCH data, which
identified no differences in transition readiness by race and ethnicity
after multivariable adjustment. (Lebrun-Harris et al., 2018) However,
studies using other measurements of transition readiness have simi-
larly reported that non-Hispanic White adolescents had higher readi-
ness for transition to adult care. (Javalkar et al., 2016) These findings
may be related to provider bias in communicating with adolescent
patients and their families. (Johnson, 2020) Additionally, racial and
ethnic differences in transition readiness may be influenced by eco-
logical (e.g., neighbourhood) characteristics, racial and ethnic differ-
ences in the prevalence of specific chronic conditions, access to
health care and social determinants of health not captured in our
study. (Haarbauer-Krupa et al., 2019; Javalkar et al., 2016) Notably,
our secondary analyses replicated the earlier finding of Lebrun-Harris
et al. (Lebrun-Harris et al., 2018) insofar as race and ethnicity had dif-
ferent associations with different components of transition readiness.
Therefore, future research should consider detailed measures of
transition readiness to ensure that transition preparation is provided
equitably to all adolescents.

Various questionnaire-based definitions for transition readiness
have been proposed in the literature, with several tools such as the
TRANSITION-Q, STARx and TRAQ undergoing formal psychometric
validation. (Ferris et al., 2015; Klassen et al., 2015; Nazareth
et al., 2018; Okumura et al., 2022; Straus, 2019; Wood et al., 2014)
However, deployment of these validated questionnaires has been
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primarily carried out within the context of specific research studies or
quality improvement initiatives aimed at improving the success of
health care transition. By contrast, validated questions on transition
readiness have not been incorporated into larger national surveys
tracking population health among adolescents. Although the NSCH
questions on transition readiness have not been validated in the
same manner as other questionnaires described in the literature,
data on transition readiness from this survey have two important
advantages: First, these data are aligned with national quality met-
rics for assessing transition readiness (Georgetown University
National Center for Education in Maternal and Child Health, 2014);
and second, these data are available from a multi-year, nationally
representative sample. Nevertheless, we acknowledge that the ele-
ments assessed by the NSCH measure are not sufficient to
completely measure adolescents' preparation for transition to adult
care and that ultimate outcomes of receiving health care from
providers who treat adults are unknown. In the United States,
availability of nationally representative, all-payor, population-based
data on health care utilization is limited, and so population
surveys are likely to remain the mainstay of assessing national
trends in health care transition. Therefore, an important direction
for further research is to validate the questionnaire-based measures
of transition readiness with respect to subsequent health care use
once the subjects of these surveys reach adulthood. (Fair
et al., 2016)

Our results emphasize the need for more robust support for
patient transition from paediatric to adult health care. Successful
transition programmes have emphasized patient education, patient-
provider communication, formation of joint adult/paediatric clinics
and appointment of transition coordinators. (Cole et al., 2015;
Crowley et al, 2011; Nurre et al, 2019) Yet, acceptability and
sustainability appear to be major limitations to current implementa-
tion of organized transition protocols. Lack of psychosocial
support, issues with billing and high no-show rates have also been
cited as significant barriers to implementation of successful
transition processes. (Nurre et al., 2019) For adolescents and young
adults with chronic illnesses, dedicated transition clinics can
improve clinic visit adherence and disease control, while reducing
hospital admissions and Emergency Department visits. (Blinder
et al., 2013; Cole et al., 2015; Crowley et al., 2011; Manwani
et al, 2021; Monaghan et al., 2013; Nurre et al, 2019;
Tassiopoulos et al., 2020) It remains to be seen whether these
services could be replicated at other centers or health systems and
whether similar improvements in providing high-value, cost-
effective care can be realized with the general adolescent and
young adult population.

Our conclusions are constrained by several limitations of the
data. First, measures of transition readiness were based on caregiver
perception and did not include provider or patient perspectives.
Second, data were collected using a self-administered survey, lead-
ing to potential differences among respondents in interpretation of
questions, and potential recall bias. Third, consistent data were

available only over a 5-year period, limiting analysis of long-term

trends. Additionally, the COVID-19 pandemic may have affected
responses on the 2020 survey, which was conducted after
pandemic-related lockdowns began in the United States in March
2020. However, the peak prevalence of transition readiness
achieved in the 2019 survey (20%) was not substantially higher than
the prevalence of caregiver-reported transition readiness in 2020
(19%). In the NSCH, available data on adolescents and their families
predominantly describe non-modifiable demographic and clinical
characteristics, such as race and ethnicity or presence of SHCNs.
Collection of additional data on modifiable factors such as self-
management skills could strengthen implications for clinical practice
aimed at improving transition readiness. Lastly, detailed data on
health care use were unavailable in the survey, such that we could
not ascertain where adolescents received information on transition
to adult care or how improved transition readiness was associated

with subsequent use of health care resources.

5 | CONCLUSION

Structured and purposeful health care transitions from paediatric to
adult health care can be associated with improved health outcomes
and reduced use of acute care. (Blinder et al., 2013; Cole et al., 2015;
Tassiopoulos et al., 2020) At the population level, however, adoles-
cents' readiness for transition to adult care remains low, despite a
steady trend of increasing transition readiness according to caregiver
report from 2016 to 2020. Reasons for this increase are not directly
evident from the NSCH data, and more robust collection of data on
transition preparation is needed, to correlate effects of transition pro-
grammes implemented within single health systems with positive
trends in transition readiness in multi-centre or national samples.
Another important future direction for research is to more thoroughly
validate the measures used to track transition readiness among the
adolescent population and to demonstrate that questionnaire-based
measures of transition readiness agree with measures of health care
utilization obtained after an adolescent has reached adulthood. Lastly,
our data indicate that social and clinical determinants of transition
readiness appear to have been stable over 2016-2020, suggesting a
need to consider how demographic disparities in transition readiness

could be overcome in the future.
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APPENDIX A

TABLE A1 Multivariable logistic regression of discussing seeing
health care providers who treat adults (N = 55 022)

Variable

Survey year®

Sex
Male
Female

Race/ethnicity
Non-Hispanic White
Non-Hispanic Black
Hispanic or Latino
Other

Age (years)

Caregiver educational attainment

Less than high school

High school or equivalent

Some college
Bachelor's degree

Family income (%FPL)
<100%

100-199%
200-399%
2400%

Insurance coverage type
Private coverage only
Any public coverage
No coverage

Caregiver-rated health
Poor
Fair
Good
Very good
Excellent

SHCN status

Abbreviations: Cl, confidence interval; FPL, federal poverty level; OR, odds

OR
1.04

Ref.
1.07

Ref.

0.67
0.73
0.95
1.25

Ref.
0.85
0.65
0.51

Ref.
0.91
0.92
0.79

Ref.
1.04
1.32

Ref.

1.35
1.82
1.82
1.99
0.84

95% Cl
1.01,1.07

0.98,1.15

0.59,0.76
0.64,0.82
0.85,1.05
1.22,1.28

0.66,1.11
0.51,0.85
0.39,0.66

0.75,1.12
0.77,1.10
0.67,0.94

0.91,1.17
1.06, 1.65

0.61,2.98
0.89,3.73
0.90, 3.69
0.98, 4.02
0.77,0.92

ratio; Ref., reference; SHCN, special health care needs.
2OR represents the change in the odds of transition readiness for each

subsequent survey year.

0.002

0.116

<0.001
<0.001

0.310
<0.001

0.234
0.001
<0.001

0.378
0.381
0.008

0.586
0.014

0.453
0.099
0.095
0.056
<0.001

TABLE A2 Multivariable logistic regression of working with
health care providers to gain health management skills (N = 55 022)

Variable

Survey year®

Sex
Male
Female

Race/ethnicity
Non-Hispanic White
Non-Hispanic Black
Hispanic or Latino
Other

Age (years)

Caregiver educational attainment

Less than high school

High school or equivalent

Some college
Bachelor's degree

Family income (%FPL)
<100%

100-199%
200-399%
2400%

Insurance coverage type
Private coverage only
Any public coverage
No coverage

Caregiver-rated health
Poor
Fair
Good
Very good
Excellent

SHCN status

OR
1.11

Ref.
1.14

Ref.

1.19
0.98
1.00
1.04

Ref.

0.92
0.96
0.91

Ref.

0.89
0.86
0.88

Ref.
1.02
0.80

Ref.

1.23
1.42
1.25
1.31
1.70

95% ClI
1.08,1.14

1.05,1.23

1.04,1.36
0.87,1.11
0.90,1.12
1.02,1.07

0.71,1.19
0.75,1.23
0.71,1.17

0.76,1.05
0.73,1.02
0.74,1.05

0.91,1.16
0.64, 0.99

0.52,2.89
0.64,3.16
0.57,2.75
0.60, 2.90
1.55,1.86

[
<0.001

0.001

0.013
0.779
0.989
<0.001

0.540
0.770
0471

0.176
0.087
0.162

0.699
0.041

0.639
0.388
0.584
0.499
<0.001

Abbreviations: Cl, confidence interval; FPL, federal poverty level; OR, odds
ratio; Ref., reference; SHCN, special health care needs.
20OR represents the change in the odds of transition readiness for each

subsequent survey year.
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TABLE A3 Multivariable logistic regression of speaking with TABLE A4 Multivariable logistic regression of speaking with
health care provider to understand changes in health care at age 18 health care provider privately at last checkup (N = 55 022)
(N=55022) .
Variable OR 95% Cl P
Yanable Ol el i Survey year® 1.06 1.03, 1.09 <0.001
Survey year® 1.09 1.06, 1.13 <0.001 G
Sex Male Ref.
Male Ref. Female 0.94 0.87, 1.02 0.143
Female 1.01 0.92,1.10 0.889 Race/ethnicity
Race/ethnicity Non-Hispanic White Ref.
Non-Hispanic White Ref. Non-Hispanic Black 0.94 0.82, 1.08 0.393
Non-Hispanic Black 178 155204 <0.001 Hispanic or Latino 0.94 0.83, 1.07 0335
Other 121 1.08,1.35 0.001 Age (years) 1.36 1.32,1.39 <0.001
Age (years) 117 114,121 <0.001 Caregiver educational attainment
Caregiver educational attainment Less than high school Ref.
Less than high school Ref. High school or equivalent 115 0.89, 1.47 0.288
ngh school or equivalent 0.90 0.69,1.16 0.414 Some college 1.30 1.02. 1.66 0.037
Some college 0.96 074,124 0.740 Bachelor's degree 1.44 113,185 0.004
Bachelor's degree 0.77 0.59,0.999 0.049 Family income (%FPL)
Family income (%FPL) <100% Ref.
SHLLE 5 100-199% 101 085120 0.899
Mg LY e 0 o 200-399% 095 0.80, 1.12 0.524
200-399% 074 062,089 0.001 >400% 1.04 0.88. 1.24 0.656
2400% 069 058,083 <0.001 Insurance coverage type
Insurance coverage type Private coverage only Ref.
Private coverage only Ref. Any public coverage 1.00 0.88,1.13 0.962
Any pUblIC coverage 0.97 086, 1.11 0.693 No coverage 0.76 0.62, 0.94 0.012
No coverage 0.93 0.74,1.17 0.535 Caregiver-rated health
Caregiver-rated health PooT Ref.
Poor Ret Fair 1.66 077,356 0.196
Good 185 0.95,3.59 0.070 Very good 1.96 0.98, 3.91 0.057
Very good 179 093,344 0.080 Excellent 2.08 1.04,4.15 0.038
Excellent 221 115,425 0.017 SHCN status 1.23 1.12,1.35 <0.001
SHCN status 1.14 1.04,1.25 0.007 o ) )
Abbreviations: Cl, confidence interval; FPL, federal poverty level; OR, odds
Abbreviations: Cl, confidence interval; FPL, federal poverty level; OR, odds ratio; Ref., reference; SHCN, special health care needs.
ratio; Ref., reference; SHCN, special health care needs. ?0OR represents the change in the odds of transition readiness for each
2OR represents the change in the odds of transition readiness for each subsequent survey year.

subsequent survey year.
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TABLE A5 Multivariable logistic
regression of readiness for transition to
adult health care, interacting survey year
with adolescent race and ethnicity
(N=55022)

Variable

Survey year®

Sex
Male
Female

Race/ethnicity
Non-Hispanic White
Non-Hispanic Black
Hispanic or Latino
Other

Age (years)

Caregiver educational attainment

Less than high school
High school or equivalent
Some college
Bachelor's degree

Family income (%FPL)
<100%

100-199%
200-399%
2400%

Insurance coverage type
Private coverage only
Any public coverage
No coverage

Caregiver-rated health
Poor
Fair
Good
Very good
Excellent

SHCN status

Main effect® Interaction with survey year®
OR 95% ClI P OR 95% Cl P
1.15 1.11,1.18 <0.001

Ref.

1.18 1.07, 1.30 0.001

Ref. Ref.

0.84 0.64,1.12 0.241 1.00 0.90,1.11 0.965
0.96 0.73,1.27 0.783 0.92 0.83,1.03 0.140
1.10 0.88, 1.37 0.408 0.89 0.82,0.98 0.013
1.38 1.33,1.42 <0.001

Ref.

0.88 0.65,1.17 0.371

0.89 0.67,1.18 0421

0.86 0.64, 1.15 0.316

Ref.

0.85 0.69, 1.06 0.156

0.79 0.64,0.98 0.031

0.80 0.64,0.99 0.037

Ref.

1.02 0.87,1.18 0.838

0.87 0.67,1.11 0.256

Ref.

1.27 0.47,3.42 0.639

1.82 0.72, 4.60 0.203

1.66 0.66,4.14 0.396

1.89 0.76,4.71 0.173

1.18 1.06, 1.32 0.002

Abbreviations: Cl, confidence interval; FPL, Federal poverty level; OR, odds ratio; Ref., reference; SHCN,

special health care needs.

FORs represent the association between each covariate and transition readiness in the earliest survey

year (2016).

PORs represent the multiplicative modification of the survey year trend for each category listed.

“OR represents the change in the odds of transition readiness for each subsequent survey year, among
non-Hispanic White adolescents. The OR of survey year is modified for other race/ethnicity groups by
the interaction terms in the right-hand columns.
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